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Asthma; Introduction: Asthma is one of the most common chronic diseases of childhood. Spirometry is

Child; the traditional test for assessing lung function, while impulse oscillometrics is an alternative

Oscillometry; resource that measures the impedance of the respiratory system.

Respiratory Function Objective: To evaluate the pulmonary function of children and adolescents with asthma by
Tests; impulse oscillometry and correlate the findings with those obtained by spirometry.

Spirometry Methods: A cross-sectional study in which the pulmonary function of asthmatic children and

adolescents aged between 6 and 18 years was evaluated, categorized by the level of disease
control according to the Asthma Control Test (ACT) or Children Asthma Control Test (C-ACT)
into controlled (ACT/C-ACT>19; n = 70) and uncontrolled (ACT/C-ACT < 19; n = 60).

Results: A total of 130 asthmatic children and adolescents were evaluated (51% were males).
There were no significant differences in the parameter values of both tests when patients
were divided by the level of asthma control. Altered impulse oscillometry and spirometry
were performed in 20 and 25% of the cases, respectively. Changes in impulse oscillometry
were more frequent in patients with controlled asthma. R5 (%), X5 (%), and Fres showed mod-
erate correlation with the main spirometric parameters, being stronger between X5 (%) and
FEV,/FVC (%) (r: —0,58; P < 0,05) in patients with controlled asthma. Bronchodilator response
was observed in a similar number of patients in both exams, but with reasonable agreement.
Conclusions: Impulse oscillometry values showed a weak or moderate correlation with spirom-
etry values.
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Introduction

Asthma is one of the most common chronic diseases of
childhood and an important public health problem that
affects patients and their families in a complex and pro-
longed way."® It currently represents the third leading
cause of hospitalization among children and adolescents in
Brazil, and, according to the latest data from the World
Health Organization, it is estimated that between 250 and
300 million people in the world have asthma,*¢ with prev-
alence varying between 1 and 18% in different countries;
however it has stable prevalence and decreased mortality
rate in the most varied age groups and in all social seg-
ments in the last decades.5”®

Asthma management aims to reduce and control symp-
toms, prevent attacks, and maintain lung function and
activities of daily living, as well as physical activity. The
level of asthma control depends on clinical and functional
parameters, being traditionally classified as controlled,
partially controlled, and uncontrolled.>

Although the diagnosis of asthma is fundamentally
based on the patient’s clinical history and physical exam-
ination, pulmonary function tests allow the establishment
of a functional diagnosis,’ assessing the airflow limitation,
as well as its severity, considered extremely important in
the control of asthma and respiratory diseases in general.”®

Spirometry is the most used pulmonary function assess-
ment test, but it requires the performance of forced respi-
ratory maneuvers, thus requiring maximum cooperation
from the patient to be evaluated, and its performance
can often be difficult in some children due to the diffi-
culty in performing consistent and reproducible respiratory
maneuvers.'"? Therefore, spirometry may present limita-
tions in the assessment of pulmonary function in children
and adolescents with asthma, requiring the use of other
resources.”

An alternative to spirometry would be the assessment
of pulmonary function through the measurement of airway
resistance by impulse oscillometry, Impulse Oscillometry
System (I0S), a noninvasive, quick, and easy method that
requires only passive cooperation from the patient and
does not depend on forced respiratory maneuvers.'*'> The
test is based on the production of pressures applied in
the mouth and transmitted to the lungs, thus allowing the
measurement of resistance and reactance of the respira-
tory system. It can also be used to assess the pulmonary
function of children and adolescents with asthma.'%!”

Impulse oscillometry can help in the assessment of
pulmonary function, as well as in diagnosing and evalu-
ating therapeutic responses in chronic lung diseases.’®"
According to Komarow et al.,? impulse oscillometry
parameters were sensitive to identification of asthmatic
patients, especially during exacerbations, and to exclude
nonasthmatic patients.?® Kim et al.?’ and Nielsen and
Bisgaard?? observed significant correlations between spi-
rometry parameters and impulse oscillometry parameters
in a study evaluating children with hyperactive airways,?
and in adults with chronic obstructive pulmonary disease,?
respectively.

In this context, evaluating the pulmonary function
of children and adolescents with asthma using two aux-
iliary resources for diagnosis, impulse oscillometry and

spirometry, will support an initial purpose so that impulse
oscillometry is incorporated as a complementary resource
to spirometry together with the guidelines for the treat-
ment of asthma in children.”® Therefore, the objective
of this study was to evaluate the pulmonary function of
children and adolescents with asthma using impulse oscil-
lometry and to correlate its values with those obtained by
spirometry.

Materials and Methods
Characterization of study

This was a cross-sectional study, approved by the
Research Ethics Committee of Federal University of Sao
Paulo - UNIFESP-EPM, under process number 0130/2016.
Data collection was conducted at the pulmonary func-
tion laboratory of the Allergy Outpatient Clinic, Clinical
Immunology and Rheumatology Department, Pediatrics
Department, Federal University of Sao Paulo - UNIFESP-
EPM, and included asthmatic children and adolescents from
both sexes aged between 6 and 18 years divided into two
groups, the controlled and uncontrolled asthmatic groups.
All patients must have undergone the asthma diagnosis
according to GINA* criteria and being followed for at least
6 months.

Children and adolescents with a history of cognitive
impairment and other respiratory or systemic diseases
that could affect lung function, with signs or symptoms of
an acute respiratory infection in the 20 days before the
exams, with asthma exacerbation in the last 15 days, or
who underwent inapppropriate exams and/or that did not
fit within the acceptability and reproducibility criteria
were excluded from the study.

Data collection process

In addition to the free and informed consent form and the
free informed assent form, the Children Asthma Control
Test (C-ACT) or Asthma Control Test (ACT) questionnaires
and an evaluation form prepared by the researchers were
applied, referring to the history of the disease (time of ill-
ness, medications in use) and demographic characteristics.
Children and adolescents who had ACT or C-ACT <19 were
considered as uncontrolled asthmatics.

Anthropometric data were measured using an analog
scale and a Welmy® stadiometer. Subsequently, impulse
oscillometry and spirometry tests were performed (in
this sequence), using the MasterScreen™ equipment
(CareFusion, USA), which was calibrated daily before the
tests were performed using a 3 L syringe. The examina-
tions were conducted according to recommendations of the
American Thoracic Society (ATS)."”

The impulse oscillometry test was performed with the
patients seated, with the head in a neutral position and the
mouth attached to the mouthpiece, using a nose clip. They
were instructed to breathe spontaneously, at tidal volume,
without contracting the glottis and with manual support of
the cheeks, in order to avoid the “Upper Airway Shunt”
effect.
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Measures that were not presented by the patients were
considered acceptable: swallowing, glottal closure, leakage
around the mouthpiece, inadequate sealing of the nose
clip, hyperventilation, or visible artifacts. The average
values of the following oscillometric parameters were con-
sidered: total resistance measured at 5 Hz (R5), resistance
measured at 20 Hz (R20), reactance measured at 5 Hz (X5),
and resonance frequency (Fres), based on the Vogel and
Smith reference values.” Exams that presented at least
two R5 measurements with a coefficient of variation lower
than 10% were considered reproducible.?’ Exams with at
least two acceptable and reproducible measurements were
valid.?

A normal impulse oscillometric test was considered
when R5 and R20 values were less than 130% of predicted
in children and less than 150% of predicted in adolescents,
X5 values were greater than the difference between pre-
dicted X5 and 2.0 cmH20/L/s (>X5 predicted - 2.0 cmH,0/
L/s) and Fres values lower than 20.'2%''23

Then, the spirometry test was performed according
to technical standardization.? In the same equipment,
with the patients seated and with the head in a neu-
tral position, the mouthpiece was placed on the tongue,
between the teeth, and the lips closed, preventing leak-
age. Inspiration was requested up to total lung capacity
(TLC), followed by forced and prolonged expiration up to
residual volume (RV). Curves that presented an abrupt and
unhesitating start of the test and duration of forced expi-
ration, for at least 3 s with a plateau of at least 1 s, were
considered acceptable. Measures of forced vital capacity
(FVC), forced expiratory volume in one second (FEV,), ratio
between FEV, and FVC (FEV,/FVC), and forced expiratory
flow between 25 and 75% of FVC (FEF,, ..,) were recorded
in absolute values and percentages of predicted values,
according to Pereira et al.” Curves where the two highest
values of FVC and FEV, differed by less than 200 ml were
considered reproducible. Exams with at least two accept-
able and reproducible curves were valid.

A spirometry test was considered normal when the val-
ues of FVC, FEV,, and FEV,/FVC were equal to or greater
than the lower limit of normality (LLN). Restrictive disorder
was suggested when FVC values were lower than LLN and
normal FEV /FVC, and obstructive disorder was character-
ized when FEV,/FVC values were lower than LLN. Patients
with abnormalities only in FEF were not considered to
have abnormal tests.?

25-75%

Data analysis

All data were transcribed into the Excel 2018 program and
later analyzed using the Statistical Package for the Social
Sciences (SPSS) version 18.0. For data analysis, nonpara-
metric tests were used, considering the nature of the
variables, and the descriptive analysis was performed by
calculating the median and the interquartile range (IQR).
To verify differences in clinical and demographic char-
acteristics between patients grouped according to the level
of asthma control, the chi-square (or Fisher’s) test was
applied. To study the correlations between the parameters
of the pulmonary function tests, the Spearman correlation
test was applied, which was classified as: weak correlation,

r = 0.10-0.30; moderate correlation, r = 0.31-0.69; and
strong correlation, r = 0.70-1.0. In order to verify differ-
ences in the parametric values of the pulmonary function
tests between the patients grouped according to the level
of asthma control, the Mann-Whitney test was applied.
To assess the agreement between the bronchodilator
responses in the groups of patients, Kappa test was applied
and, to verify differences between the level of asthma con-
trol and the level of pharmacological treatment of asthma
according to GINA (ranging from 1 to 4), the Kruskal-Wallis
test was applied. For all statistical tests used, the rejec-
tion level for null hypothesis was set at 5%.

Results

A total of 135 children and adolescents were evaluated,
5 patients being excluded for not performing tests within
the criteria of acceptability and reproducibility.

Of the 130 children and adolescents included, 66 (51%)
were male, with a median age of 11 years (IQR: 9-14 years)
(Table 1).

All 130 children and adolescents completed the asthma
control questionnaire, ACT or C-ACT. The median ACT/C-
ACT values were 19 (IQR: 16-23), and 60 patients (46%) had
values <19, indicative of uncontrolled asthma. Therefore,
70 patients (54%) were considered to have controlled
asthma, and 60 patients (46%) were considered to have
uncontrolled asthma. There were no differences in clinical
and demographic characteristics between patients with
controlled and uncontrolled asthma.

The children and adolescents were classified according
to the distribution by the treatment stages of GINA as fol-
lows: 29 patients in Stage 1, 28 in Stage 2, 25 in Stage 3,
and 48 in Stage 4. According to this distribution, patients in
Stages 1 and 2 were classified as having mild asthma (44%),
and patients in Stages 3 and 4 were classified as having
moderate-severe asthma (56%).

The values of the impulse oscillometry exam parame-
ters and the main spirometry parameters did not show sig-
nificant differences when the patients were divided by the
level of asthma control (Table 2).

Table 1 Clinical and demographic characteristics of the
studied patients.

Studied patients

Characteristics (n = 130)
Age (median/IQR) 11 (9-14)
Gender (male) (n/%) 66 (51%)

Height (m) 1.46 (1.31-1.60)
Weight (kg) 44.0 (31.8-53.5)
BMI (kg/m?) 20 (17.0-21.3)
Length of illness (years; median) 8

Mild asthma (n/%) 57 (44%)
Moderate-severe asthma (n/%) 73 (56%)
Values - ACT/C-ACT (median/IQR) 19 (16-23)
Controlled asthma - ACT/C-ACT (n/%) 70 (54%)

BMI: body mass index; IQR: interquartile range
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Table 2 Impulse oscillometry and spirometry parameter
values of the patients divided by the level of asthma
control.

Table 4 Spearman correlation coefficients between
impulse oscillometry and spirometry parameters for the
studied patients.

Controlled asthma Uncontrolled

Studied patients (n = 130)

(= 71t el i = Y) SPIROMETRY FEF25-
Parameters  Median IQR Median IQR P 10S FVC (%) FEV1 (%) FEV1/FVC (%) 75% (%)
R5 (%) 114.0 89.2-132.5 110.7 85.8-126.9 0.50 R5 (%) -0.26* -0.40* -0.42* —-0.45*
R20 (%) 105.8 90.2-117.8 106.1 86.1-117.3 0.56 R20 (%) -0.12* -0.22* -0.26* -0.24*
X5cmH,0/L/s 2.2 -2.8-—-1.4 2.2 -2.6—1.4 0.48 X5 (%) -0.25* -0.34* -0.32* -0.37*
X5 (%) 136.0 87.6-168.5 779 52.8-149.6 0.23 Fres -0.08 -0.24* -0.27* -0.30*
Fres 24.5 18.5-27.5 219 16.3-24.4 0.1 R5-R20 -0.07 -0.19* -0.26* —-0.28*
RB-RS (%) -194 -28.0--9.4 -15.8 -25.5--6.9 0.10 *P < 0.05; moderate correlations highlighted in bold.
FVC (%) 98.3 86.6-108.6 97.2 88.0-105.4 0.65
FEV, (%) 92.4 81.9-104.0 89.0 74.0-103.8 0.28
FEV,/FVC (%) ~ 93.7 87.6-100.2 91.2 81.5-101.3 0.16 In the controlled asthma group, the correlations
[FIEIF g (65) 713 52-85.4 669 42.4-90.3 0.26 between the parameters of the different pulmonary func-
RB-FEV, (%) 94 08-151  11.0 2.8-17.3 0.46 tion tests were, in general, moderate, with the exception

RB-R5: Bronchodilator response from impulse oscillometry;
RB-FEV1: Bronchodilator response of spirometry

Of the total, 26 patients (20%) had some change in
impulse oscillometric values and 33 patients (25%) had
some change in spirometry values (Table 3). Among these
patients, 10 (8%) had abnormal values in both lung function
tests.

Analyzing the bronchodilator responses obtained in
impulse oscillometry and spirometry for all patients stud-
ied, we observed an agreement of 70% and a Kappa value
of 0.327. In patients with controlled asthma, we observed
an agreement of 70% and a Kappa value of 0.331, and in
patients with uncontrolled asthma, an agreement of 73%
and a Kappa value of 0.338 were observed, both of which
were interpreted as reasonable agreement values.

The correlations between the different impulse oscil-
lometry parameters and the spirometry parameters for
the studied patients were, in general, weak, with the
exception of R5 (%) and X5 (%), which showed moderate
correlation with some spirometry parameters. The high-
est correlation coefficient found was between R5 (%) and
FEF %) (Table 4).

25-75% (

of R5 - R20, which showed a weak correlation with some
spirometry parameters. The highest correlation coeffi-
cients found were between X5 (%) and FEV,/FVC (%) and
between X5 (%) and FEF . ., (%) (Table 5).

In the uncontrolled asthma group, the correlations
between the parameters of the different pulmonary func-
tion tests were, in general, weak, with the exception of
R5 (%) and Fres, which showed moderate correlation with
some spirometry parameters. The highest correlation coef-
ficient found was between R5 (%) and FEV, (%) (Table 6).

Discussion

We performed impulse oscillometry and spirometry tests
sequentially, prioritizing impulse oscillometry before spi-
rometry, because according to Komarow et al.,?° the per-
formance of continuous forced expiratory maneuvers can
trigger bronchospasm and change the values of parameters
to be measured later by impulse oscillometry.?

In this study, 26 patients presented some type of alter-
ation in the impulse oscillometry exam, being 18 patients
in the controlled asthma group and 8 in the uncontrolled
asthma group. In the group of patients with controlled
asthma, 17 had distal obstruction and 1 had proximal

Table 3 List of changes found in pulmonary function tests of the studied patients.

Impulse oscillometry

Change Studied patients (n = 130) Controlled asthma (n = 70) Uncontrolled asthma (n = 60)
Distal obstruction 23 (17%) 17 (24%) 6 (10%)
Proximal obstruction 1 (1%) 1 (1%) 0
Proximal and distal obstruction 1 (1%) 0 1 (2%)
Restriction 1 (1%) 0 1 (2%)
Bronchodilator response 42 (32%) 26 (37%) 16 (27%)
Spirometry

Obstructive disorder 18 (14%) 6 (9%) 12 (20%)
Mixed disorder 2 (2%) 1 (1%) 1 (2%)
Restrictive disorder 13 (10%) 6 (9%) 7 (12%)
Bronchodilator response 45 (35%) 21 (30%) 24 (40%)
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Table 5 Spearman correlation coefficients
impulse oscillometry and spirometry parameters for the
group of patients with controlled asthma.

between

Controlled asthma (n = 70)

SPIROMETRY FEF25-
10S FVC (%) FEV1 (%) FEV1/FVC (%) 75% (%)
R5 (%) -0.26* -0.44* -0.52* -0.57*

R20 (%) -0.11*  -0.28* -0.37* -0.39*

X5 (%) -0.26* -0.44* -0.58* -0.58*
X5 0.06 0.19* 0.42* 0.36*

Fres -0.05 -0.18* -0.32* -0.29*

R5-R20 -0.07 -0.15* -0.30* -0.28*

*P < 0.05; moderate correlations highlighted in bold.

Table 6 Spearman correlation coefficients between

impulse oscillometry and spirometry parameters for the
group of patients with uncontrolled asthma.

Uncontrolled asthma (n = 60)

SPIROMETRY FEF25-
10S FVC (%) FEV1 (%) FEVI/FVC (%) 75% (%)
R5 (%) -0.27*  -0.39* -0.34* -0.37*
R20 (%) -0.15*  —0.20* ~0.18* -0.19*
X5 (%) —0.26*  —0.24* ~0.08 -0.47*
X5 0.08 0.21* 0.18* 0.22*
Fres -0.12*  -0.35* -0.29* -0.37*
R5-R20 -0.07  -0.25* -0.27* -0.30*

P < 0.05; moderate correlations highlighted in bold.

obstruction. In the group of patients with uncontrolled
asthma, six patients had distal obstruction, one had proxi-
mal and distal obstruction concomitantly, and one patient
had an examination compatible with restriction that, due
to the absence of other complementary tests, could not be
confirmed.

Based on the characteristics of impulse oscillome-
try, as well as on existing publications and guidelines, we
expected to find that this would be the most sensitive
assessment method for detecting changes in lung func-
tion, especially in the group of patients with uncontrolled
asthma. Comparing the results obtained by impulse oscil-
lometry and spirometry in this study, we observed greater
sensitivity of spirometry in detecting changes in pulmonary
function, especially in the group of patients with uncon-
trolled asthma. On the other hand, in the group of patients
with controlled asthma, we observed greater sensitivity of
impulse oscillometry in detecting changes in pulmonary
function. These findings, however, were consequent to the
unexpected number of patients with spirometry suggestive
of restriction. In relation to obstructive changes, which are
characteristic of asthma, impulse oscillometry was able to
identify a greater number of abnormal tests compared to
spirometry.

The median of the main impulse oscillometric param-
eters evaluated was within normal limits, but the findings

were unexpected. Shi et al.?*? in clinical follow-up stud-
ies, found that changes in impulse oscillometry represent
pathophysiological abnormalities in the central and/or
peripheral airways and, if associated respiratory symp-
toms, reflect lack of asthma control. However, in the same
study, Shi et al.?” also found children and adolescents with
controlled asthma and increased airway resistance val-
ues. The authors suggested that these children, especially
those whose baseline AX value was >7.0 cmH,0, would have
a greater than 80% chance of losing asthma control, and
hypothesized that impulse oscillometry indices can predict
future loss of asthma control.?6%”

In the study by Wang et al.,? the authors did not find
differences in the parameters of the pulmonary function
tests between patients with controlled and uncontrolled
asthma, and they observed that the parameters of the pul-
monary function tests were within the limit of normality in
95% of patients with uncontrolled asthma.?

Several factors may explain or justify the worse pulmo-
nary function values found in the controlled asthma group.
The dissociation between lung function and asthma symp-
toms has been recognized for a long time, as determinants
of asthma control or not. Despite being internationally rec-
ognized, the definition of control used in the study, based
on ACT or C-ACT cutoff score, may be subject to criticism.
This observation may be relevant especially in patients
with scores slightly higher than the cutoff score of ACT and
C-ACT (20 and/or 21), classified as controlled even with
symptoms to some degree. Some studies comparing asthma
control by GINA and by ACT and C-ACT proposed higher
cutoff scores for defining control, such as 23 for ACT and 22
for C-ACT.? Taking this observation into account and ana-
lyzing the findings of this study, we observed that among
the 70 patients with controlled asthma evaluated, 18 pre-
sented scores slightly higher than the cutoff score of ACT
and C-ACT (20 and/or 21); of these, 5 patients presented
some type of alteration in the impulse oscillometric exam.
In addition, it is not possible to rule out that patients with
functional alterations are considered at risk and, therefore,
receive more aggressive and/or persistent treatment, pre-
senting a lower chance of clinical lack of control. In this
study, 53% of patients in the controlled asthma group and
60% of patients in the uncontrolled asthma group had mod-
erate and/or severe asthma.

Impulse oscillometric detection of pulmonary function
alterations (distal obstruction) among patients with moder-
ate and/or severe asthma was not high (Table 3). To date,
there are few studies on reference values for oscillome-
tric parameters in children and adolescents, and there is
no consensus on the best values to be applied to Brazilian
children and adolescents. Thus, we cannot guarantee that
the cutoff points used are effectively adequate, which may
underestimate possible functional changes in impulse oscil-
lometric measurements.

Several authors have already proposed that the con-
comitant performance of spirometry and impulse oscillom-
etry could increase the sensitivity of pulmonary function
assessment compared with spirometry alone. In this study,
33 (25%) patients had altered spirometry, 16 (12%) had an
exclusive change in impulse oscillometry (all with obstruc-
tive disorder), and 10 (8%) showed abnormal values in both
tests. Thus, the addition of oscillometry increased the



Pulmonary function of asthmatic children and adolescents

15

detection of pulmonary function alterations from 25 to 37%
of the total number of patients evaluated. However, this
analysis is superficial and very dependent on the criteria
used to define or not define pulmonary function alter-
ations; in addition, to defend the need for concomitant
performance of an additional method of pulmonary func-
tion assessment with equipment of high financial value and
longer time in carrying out the tests, we would depend on
new studies with a greater number of participants.

The FEF, ., is considered a marker of peripheral air-
ways, which evaluates the average of flows corresponding
to volumes between 25 and 75% of FVC, thus representing
the patency of the peripheral airways, that is, flows in low
volumes, being considered by some authors as an indicator
of airway reversibility and responsiveness to treatment in
asthmatic patients.*

Lange et al.”" showed that FEF ., can better correlate
with air trapping in asthmatics than FEV, and FEV,/FVC
ratio.”” However, some researchers argue that FEF,, ., does
not contribute to clinical decision-making in obstructive dis-
eases, considering its determination redundant, emphasiz-
ing only the importance of evaluating FEV, and FEV,/FVC.*

Studies that have already correlated spirometry and
impulse oscillometry parameters have shown conflicting
results. Lauhkonen et al.,* in a follow-up study of 64 chil-
dren diagnosed with asthma, observed that R5 had a weak
correlation with FEV, and moderate correlation with FEV,/
FVC and FEF,,.> Vink et al.** observed a strong correlation
between FEV, and low frequency oscillometry parameters
in a study involving 19 asthmatic children.** Another study
showed a strong correlation between FEV,, FEF, ... and
FVC with parameters R5, R20, and Fres and a weak correla-
tion with X5, in children with cystic fibrosis.3’

In general, the possible explanations for the weak cor-
relations between the parameters of impulse oscillometry
and spirometry would be due to the differences between the
exams, because impulse oscillometry assesses the imped-
ance of the respiratory system based on tidal volume breath-
ing, while that spirometry assesses pulmonary volumes,
capacities, and flows from forced expiratory maneuvers.

In accordance with our findings, we observed stronger
correlations between impulse oscillometry and spirom-
etry parameters in the group of patients with controlled
asthma.

Another important finding in our study was that the
parameter FEF,. .., (%) correlated best with impulse oscil-
lometric parameters, especially in the group of patients
with controlled asthma. Shi et al.?’ observed in a study of
peripheral airways in asthma that FEF,, .., values can be
correlated with R5 values.” Wei et al.’¢ stated in their
study that impulse oscillometry is a resource that presents
good correlation with spirometric parameters, especially
with FEF,. .. and FEV,.* Su et al.* found a strong correla-
tion between Fres and R5 - R20 with FEF . _,.”

In the uncontrolled asthma group, we did not observe
a similarity in the bronchodilator response between the
methods, but we observed a higher response rate in spi-
rometry in relation to impulse oscillometry (Table 3).

Analyzing the agreement in bronchodilator responses
obtained by impulse oscillometry and spirometry using
the Kappa coefficient of agreement, we obtained agree-
ment values considered reasonable, but our results do not

indicate that oscillometry can replace spirometry in the
assessment of bronchodilator response.

It is important to highlight that the assessment of bron-
chodilator response by impulse oscillometric analysis may
be subject to criticism, due to the lack of consensus regard-
ing the ideal cutoff point for defining a positive response.
Hellinckx et al.”® considered a decrease in R5 value of at
least 40% after bronchodilator administration for a positive
bronchodilator response.™ A Finnish study found that a 37%
decrease in R5 value could indicate a positive bronchodilator
response in children aged 2-7 years.* Peirano® suggested that
a 20-25% reduction in R5 after bronchodilator administration
would correspond to a significant bronchodilator response.’

The present study evaluated children and adolescents
from a single center in Brazil, and extrapolation of the
results for other population should be done with caution.
The small number of children included in each group (70
with controlled asthma and 60 with uncontrolled asthma)
constituted a major limitation of this study.

In conclusion, the findings of altered pulmonary func-
tion in children and adolescents with asthma were discor-
dant between impulse oscillometry and spirometry, data
that do not indicate that impulse oscillometry can be used
as a substitute method for spirometry. The joint assessment
of lung function by the two methods seems to increase the
sensitivity in detecting functional abnormalities.

The correlations between impulse oscillometry and
spirometry parameters showed weak or moderate correla-
tion coefficients, being stronger in children with controlled
asthma.

We observed a similarity in the prevalence of positive
bronchodilator response between impulse oscillometry and
spirometry, but with only reasonable agreement between
them.
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