Physical, functional and quality of life of children with bronchial

asthma submitted to a pulmonary rehabilitation program

Summary

What is known is that physical activity in children with asthma improves
exercise capacity, improves quality of life, but there is no evidence of a
beneficial effect on lung function and thoracoabdominal configuration
thereof for technical and / or technological difficulties in assess these
variables.

Based on studies that applied pulmonary rehabilitation programs in
asthmatic children, we opted for the age group 5-11 years old, 16 weeks
protocol duration at a frequency of twice a week and duration of the 50-
minute session.

When it comes to the pediatric population must never forget the maxim that
the child is not a small adult and therefore a rehabilitation program for this
population should be adequate physiological and psychological needs of
the same so that the grip is satisfactory and the desired results can be
achieved.

The proposed program consists of fun activities that address the
recommendations of the American Association of Cardiovascular and
Pulmonary Rehabilitation ' and the British Society of Thorax” with strength
training and endurance of upper and lower limb and respiratory muscle
training associated with an aerobic workout with emphasis on members
below.



Introduction

Asthma is a chronic respiratory disease caused by an inflammation of the
airways that manifests clinically with recurrent episodes of cough, dyspnea,
wheezing and chest drawing. These episodes are related to an obstruction
to airflow that is partly reversible.

Despite the difficulty to diagnose asthma in children, there is evidence to
suggest that half of all cases of childhood asthma are diagnosed until 3
years of age and 80% of all cases of asthma up to 6 years, which is in 1/3
the first symptoms begin before the child is one year old. In children there
is a predominance of males, ranging from 3: 2 to 2: 1. This supremacy is
related to possible increased production of IgE and the higher tone of the
airways, which are also closer in boys. The index shall be 1: 1 between 10
and 12, when the ratio diameter / length becomes the same for both sexes,
when changes in the size of the chest in children, which does not happen
with the girls. In adulthood begins to occur predominance of female * sex.
Overall the frequency of asthma declared doubled in the last twenty years,
in part by increasing the number of real cases, as the best recognition of the
disease by the medical community. The difficulty in comparing
epidemiological data from one country to another, and sometimes from one
region to another, motivated the development of a major international
research, study ISAAC - "International Study of Asthma and Allergies in
Childhood". In its first phase, through a simple and validated questionnaire,
with few questions and self-administered, this study evaluated 304,796
children from 42 countries, between 6-7 years old and 463,801 teenagers in
155 centers in 56 countries between 13-14 year old. This research allowed
us to distinguish three groups of countries according to prevalence rates of
asthma: low (less than 5%), medium (5-6%) and strong (over 10%). In this
study, Brazil was ranked 8th, with a prevalence of 20%.

Several factors may be contributing to the increase in childhood asthma.
Among them, the increased survival of preterm fetuses with lungs not fully
developed; increasing the number of smokers pregnant women, which
increases the likelihood of low birth weight and reduced lung capacity in
the newborn. Furthermore, it is a well known fact that exposure to cigarette
smoke in uterus is capable of altering the growth of the airways and lungs
of the fetus, which increases both the resistance and the risk of wheezing in
the early stages of life .

All children with asthma should submit to the pulmonary function tests, as
soon as possible. Above four years of age are able to perform maneuvers



with reasonable success. Pulmonary function tests help in the diagnosis and
monitoring of disease .

The most common measures and easier to obtain are those forced
expiratory maneuver through: forced vital capacity (FVC), forced
expiratory volume in one second (FEV1), the FEV1 / FVC ratio and the
maximum-average forced expiratory flow in vital capacity (FEF 25-75%).
The reduction in size and consequent increase in airway resistance
determining all maximal decrease of expiratory flow, including peak
expiratory flow (PEF) than in acute asthma in children may be smaller than
40 1 / min. Still occur decrease in volumes expired a function of time,
premature airway occlusion, pulmonary hyperinflation, increased work of
breathing with changes in muscle performance, in the chest and
biomechanical changes in the ventilation-perfusion ratio with change in the
partial pressure of blood gases.

The biomechanical changes from asthma justify therapeutic interventions.
Systematic reviews carried out between 2006 and 2007 7.8 evaluating the
use of respiratory muscle training (RMT) and breathing exercises, alone or
combined, have shown little evidence of benefit in asthma patients.
Nobrega et al 2008 used TMR and breathing exercises in asthmatic
children and shown to be effective as adjuvant therapy in the treatment of
asthma with an increase in maximal respiratory pressures and Peak flow
values.

Inflammatory marker as exhaled nitric oxide (FeNO) has been used for the
diagnosis of asthma, and the cutoff value in these cases is 20 ppb, patients
with respiratory symptoms associated with a FeNO > 20ppb may be
diagnosed as asthmatic. Another advantage of this technique is that the
Association of subclinical Asthma with elevated exhaled nitric oxide levels
may indicate the need for a steroids treatment.

Whereas the exercise is strongly associated with anti-inflammatory effects,
FeNO may be a sensitive parameter to detect its anti-inflammatory effect in
the airways of children with asthma.

In terms of physical capacity and response to exercise, in theory, the vast
majority of children with asthma should present a normal or near the
physical capacity of children of the same age, but the restriction imposed
by parents and some professionals makes them have a sedentary lifestyle
and reduction of fitness. The poor physical performance of these children
may also be related to poor condition and nutritional myopathy by use of
oral corticosteroids.

According to the American Thoracic Society (ATS), pulmonary
rehabilitation (PR) is defined as a multidisciplinary program of care for
patients with chronic respiratory failure in order to optimize the autonomy,
physical and social performance of these patients. The difficulty of treating



a pediatric population is to know in depth the characteristics of this
population, tailor the language to be employed, finding methods for
accession, gain their trust and emphasize the educational part to stimulate
self-care and self-estima.

Repeated physical activities with varying intensity, which last a few
seconds, interspersed with short periods of rest, are more appropriate for
children because beyond them spontaneously prefer activities with high
recreational component and a lot of variety, we explore more the anabolic
effects of physical exercise. This fact justifies the investigation of the
effects of recreational physical activity in asthmatic children.

As technology has evolved in favor of movement and physical activity and
how studies with active video games comes this decade, proving to be
attractive and with great influence in energy expenditure, draws attention to
the possibility that application also in RP for asthmatic children. It is
noteworthy that by the time this tool was used only in healthy individuals
and therefore there is no evidence that this instrument can help the fitness
of children or patients with respiratory diseases.

Based on this, we propose a program of recreational physical activities,
with interactive video game for children that fall within the
recommendations of the American Association of Cardiovascular
Rehabilitation and Pulmonar especially targeting the aerobic training with
emphasis on the lower limbs, as recommended by the British Society the
Thorax.

OBJECTIVE

Evaluate the effects of a playful physical training program in pulmonary
inflammatory process, quality of life and physical and respiratory
functional evaluation variables of asthmatic children 5-11 years.



MATERIALS AND METHODS

Type of study: a randomized, control, blind clinical trial (children with
asthma compared with healthy children)

The study will be conducted in the respiratory functional evaluation
laboratory at the University Nove de Julho- UNINOVE, located at Av.
Francisco Matarazzo, Sao Paulo-SP. Patients with asthma will be
forwarded by two pediatric pulmonologists and the control group will be
recruited by various means such as schools, family, friends and others.

Will be submitted to the COEP UNINOVE and will be recorded in
clinicaltrial.gov

Inclusion criteria:

Ages Sto 11 years

Having a diagnosis of asthma according to the criteria of the National heart,
lung, and blood institute.

Not be included in any regular physical activity program or pulmonary
rehabilitation.

Exclusion criteria:

Receiving theophylline or aminophylline and oral corticosteroids in the last
30 days

Have developed respiratory infection in the last two months

Have done inhalation bronchodilator in less than 12 hours before the
Inability to perform any of the tests

Have heart disease of inflammatory origin, congenital or ischemic

Being in the presence of an infectious process with fever

Not agree with the informed consent and informed and / or assent

Control group Inclusion criteria:

Ages 5 to 11 years
Not perform regular physical activity

Control group of exclusion criteria:

Have chronic lung disease such as cystic fibrosis, asthma, bronchial
dysplasia.



Have heart disease of inflammatory origin, congenital or ischemic
Being in the presence of an infectious process with fever
Not agree with the informed consent and informed and / or assent

Experimental Protocol

There will be two evaluations, one before starting the program and after the
end of it. These evaluations will consist of several tests, they are:

1) Exhaled Nitric Oxide (FeNO)

2) Shuttle walk test (ISWT)

3) Spirometry

4) Three minutes step test (ST3)

5) Heart rate variability (HRV)

6) Exercise test (Bruce protocol)

7) Pediatric Asthma Quality of life Questionnaire (PAQLQ)
8) Asthma control questionnaire (ACQ6)

9) Anthropometric data- bioimpedance

Exhaled Nitric Oxide FeNO

The fractional concentration of expired nitric oxide (FeNO) will be
measured in the sitting position with the NIOX Mino™ equipment
(Aerocrine, Sweden), following the guidelines of the American Thoracic
Society (ATS). The test will be performed with the subject emptying the
lungs until expiratory reserve volume, followed by inspiration through the
oral cavity (with steps taken to eliminate the possibility of contamination)
until achieving total lung capacity. The subject then exhaled slowly through
the mouth piece maintaining a steady flow. After 1 minute 40 seconds,

a reading was made of FeNO in parts per billion. The procedure was
performed with a nasal clip to avoid contamination from air in the sinus
cavities.



Shuttle Walk Test

The shuttle walk test (ISWT) has progressive loading and 15 levels. The
subject will be instructed to walk quickly at increasing speeds over a course
of 10 meters delimited at each end by a cone, which the subject walked
around. An audible beep signaled the change in level and increase in speed
during the test. The test will be stopped when the subject was unable to
reach the end of the 10-meter course by the time of the beep. Dyspnea upon
exertion and at rest will be measured using the Borg Scale. Respiratory
rate, heart rate, and saturation of peripheral oxygen will be also measured.
Two tests will be conducted, with a 30-minute interval between the tests.
The trial on which the greater distance traveled will be used for analysis.

Spirometry

Lung function will be determined before and after the inhalation of 400 ug
of salbutamol (Easy One™, USA). The technical procedures will be
performed in a climate-controlled room, as recommended by the ATS.
Predicted normal values were those proposed by Polgar and Promadhat
(1971). A 12% and 200-mL increase in forced expiratory volume in one
second (FEV)) in comparison to baseline will be characterized as a positive
response to the bronchodilator.

Three Minutes Step Test

The subject will be instructed to climb up and down a single rung (15 cm in
height) within a period of 3 minutes. Dyspnea, heart rate, and oxygen
saturation (SpO2) will be recorded. Testing will be performed twice with a
30-minute interval, and the trial with the greater number of steps will be
used for the analysis.

Heart rate Variability

The activity of the sympathetic and parasympathetic nervous systems will
be collected by means of HRV analysis in the supine, seat position and
during Bruce test, the most stable sections containing 256 points within 3 to
10 min will be selected using a Polar® S8101 monitor. Will be analyzed
time domain, frequency domain and non linear variable.



Exercise Testing (Bruce Protocol)

The stress test provides information on exercise capacity and facilitates
access to pathophysiological characteristics, effectiveness of medications
and the potential risk of disease. The child has physiologically
underdeveloped knee extensors and for this reason the treadmill test is
preferred to cycle ergometer in young children (pre -school 4-6 years). The
Bruce protocol was developed for adults, but has been widely applied to
children from 4 years old.

Pediatric Asthma Quality of life Questionnaire (PAQLQ)

The questionnaire of quality of life related to health is the most widely used
instrument for childhood asthma, the PAQLQ is the best known and
validated questionnaire for the Brazilian population and can be used in
children 7-17 years. The PAQLQ consists of 23 questions divided into
three domains: physical activity limitations (five questions), symptoms (10
questions) and emotions (eight issues). The responses are measured using a
7-point scale, where 1 indicates the maximum loss and 7 no harm.

Asthma Control Questionnaire (ACQ6)

This questionnaire has seven items: five related to asthma symptoms, one
on the use of short-acting 32 agonists as a rescue drug and one on FEV,
before bronchodilator in percent of predicted. The ACQ score is the mean
of the item scores and ranges from 0 (completely controlled) to 6
(uncontrolled) obtained in a seven-day period. The cutoff point for
controlled/uncontrolled asthma was 2 points. Thus, the patients were
classified as having their asthma controlled (< 0.75), partially controlled
(0.75 to 1.5) or uncontrolled (> 1.5). The minimum clinically important
difference was 0.5 on a seven-point scale.



Anthropometric data- bioimpedance

Height, weight and abdominal circumference will be determined.
Tetrapolar bioimpedance will measured using the Biodynamics™ model
310 (Biodynamics Corporation Seattle WA, USA) with electrodes on the
extremities of the right upper and lower limbs.

Experimental procedure

There will be two evaluations, one before starting the program and after the
end of it. These evaluations will consist of tests above like anthropometric
variables, heart rate variability and assessment of quality of life and
physical capacity:

Children will be drawn to participate in one of two types of training and
should achieve during the proposed activities heart rate equivalent to 70%
of maximum heart rate achieved in the stress test.

Group 1: Aerobic training in the Treadmill (control group) - the gold
standard

The training will be done on the treadmill with heart rate monitor with
intensity required to meet 70% of maximum heart rate achieved in maximal
test for thirty minutes.

e Evaluation of energy expenditure by the SenseWear Pro activity monitor
( METS)

Group 2: Aerobic training with video game ( XBOX 360 + Kinect )

e Training with video game will be done with heart rate monitor with
intensity required to meet 70% of maximum heart rate achieved in maximal
test for thirty minutes. Will use the Kinect adventure game “Ridge reflexes

13

e Evaluation of energy expenditure by the SenseWear Pro activity monitor
( METS)

16 sessions will be held , with the first two reviews pre- training, 14
training sessions totaling eight weeks , twice a week and the last two post-
training revaluation . Before the start of each session and after will be three
Peak flow measures in the standing position with nose clip .

The groups will be drawn in a sealed envelope in adequate numbers to
sample calculation.
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