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2 ABSTRACT

Blackground:

Objective:

Design:

Methods:

Participants:

Key words:

Asthma is one of the most common chronic diseases among the chronic

respiratory disorders, affecting around 334 million people worldwide.

Exposure to different allergens and irritants has been shown to be a
major source of asthma exacerbations and worsening of asthma

symptoms.

Therefore, apart from the basal treatment, asthmatics can benefit from
other non-pharmacological measures in order to avoid these

proinflammatory agents.

The main purpose of this project is to evaluate the effectiveness of an
intervention on proinflammatory agents for asthma exacerbations and

asthma control.

It will be a prospective, multicentre, pragmatical, controlled,

randomized, open-label clinical trial.

Patients enrolled in this study will be randomized in two groups. The
intervention group (n=124) will have an intervention in order to avoid
proinflammatory agents and another intervention to improve
treatment adherence, whereas the control group (n=124) will only have

an intervention to improve treatment adherence.

We defined the primary outcome as the time to the first severe asthma
exacerbation. Secondary outcomes will be number of exacerbations,
time to the moderate exacerbation, changes in asthma quality-of-life
and asthma control questionnaires, forced expiratory volume in 1
second (FEV1), Oxid Nitric Exhalated (eNO), use of relief medication and
treatment adherence.

Adults with a previous diagnostic of asthma, who had suffered >1
asthma exacerbation in the last year.

Asthma, asthma exacerbation, environmental measures, allergens,

irritants.
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3 ABBREVIATIONS

ACQ Asthma Control Questionnaire
ACT Asthma Control Test
AQLQ Asthma Quality of Life Questionnaire
ENO Oxid Nitric Exhalated
FEV, Forced expiratory volume in 1 second
GEMA Guia Espanola sobre el Manejo del Asma
HEPA High Efficiency Particulate Air
ICS Inhaled corticosteroid(s)
IGE Immunoglobulin E
LABA Long-acting beta2 agonist(s)
NSAID Nonsteroidal anti-inflammatory drug
SABA Short-acting beta2 agonist (inhaled)
TAI Test of Adherence to Inhalers

TH2 T cell helper 2
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4 INTRODUCTION

Asthma is a common chronic inflammatory disease of the airway that is characterized
with bronchial hyperreactivity to endogenous or exogenous stimuli, a variable obstruction,

which can be totally or partially reversible, and an underlying inflammation.(1)

4.1 PREVALENCE

Asthma is an illness that has a universal geographical distribution and affects all the ages
of life. Worldwide, the number of people suffering from asthma is estimated to be 334 million
people.(2) In Spain, the European Community Respiratory Health Survey showed that the
prevalence is heterogeneous among the autonomous communities, with more cases seen in
coastal zones. For instance, in Barcelona it is 3% and in Huelva, it is 1%. It also concludes that

the number of asthma patients is increasing overtime.(3)

4.2 PATHOPHYSIOLOGY

The principal pathophysiological events that exist in asthma are inflammation, airway

hyperresponsiveness and bronchoconstriction.(4)

Asthma begins when a person, who is usually susceptible, has his first contact with an allergen

or anirritant.(5)

o Allergen

The allergen liberates peptidases that damage the epithelium and allows them to enter
and interact with the dendritic cells. Also, the epithelium releases different interleukins which
facilitate the maturation of dendritic cells. After entering the lymphoid tissue, these cells
activate and help to differentiate the lymphocytes T into T cell helper 2 (Th2) which liberates

more interleukins.(5)

This ambient with cytokines promotes the production of immunoglobulin E (IgE) that interact

with mast cells and immunize the person.(5)
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A. SENSITIZATION TO ALLERGEN

The second time the person interacts with
the allergen, the allergen directly contacts
with the IgE-mast cell and activates

different mediators that cause muscular

NORMAL AIRWAY

constriction (bronchoconstriction),
increased permeability, mucus secretion
and recruitment of more inflammatory = e

cells.(5)

Edema also plays a big part, especially in
the pathogenesis of acute exacerbations
and it is the result of inflammatory CONSTRICTED AWAY

exudate. (1)

IMMEDIATE PHASE (MINUTES) C. LATE PHASE (HOURS)

Besides the acute inflammatory changes, Figure 1. Pathophysiology (6)

there are also some structural changes as a

result of chronic inflammation such as: hyperplasia and hypertrophy of the muscular layer,
disruption of the bronchial epithelium which could explain why asthma patients are more
sensitive to contamination as well as infections and allergens, and fibrosis of the basal
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e |rritant

When an irritant is inhaled, it causes an initial massive epithelial damage and a direct
activation of sensitive nerves. Therefore, this combination results in inflammation of the

airway with a concomitant increase in the vascular permeability and mucus secretion. (7)

As soon as we retire the harmful substance, the epithelium starts to recover. However, in
some occasions, despite retiring the substance, the epithelium’s recovery is not always

complete. (7)

4.3 Risk factors

There are different factors that can deteriorate or induce the symptoms of asthma:

o Allergens

Allergens are very common precipitants for asthma. Allergens can be found everywhere

but dust mite allergen, mold and pet allergens are more frequently found in a house.

o Mold: Exposure to mold can aggravate asthma and rhinitis.(8) There are around
60 species of mold but those with special concern are Penicillium, Aspergillus,
Cladosporium and Alternaria. (9)

o Dust mites: Some studies have shown that these could be a determinant for
developing asthma (10), they multiply in warm weather with more than 50%
humidity. (9)

o Pets: The most frequent animals are cats and dogs but there are also others like
hamsters and rabbits. It is well known that pets allergy is one of the most frequent
asthma triggers. (11,12)

o Pollen: According to Sociedad Espafiola de Alergologia e Inmunologia Clinica (13)
there are 8 million people allergic to pollen. The most frequent plants that cause

pollen allergy are grass, olive trees and cypress trees.

e \irus, fungus, and bacteria

Viruses are the most common cause for asthma exacerbations, especially rhinovirus, the
common cold virus. However, there are also other viruses like respiratory syncytial virus and

parainfluenza that can trigger asthma exacerbations.(14)
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e Tobacco

Daily tobacco exposure creates an increased airway inflammation, leading to
hyperreactivity. Moreover, many studies have shown that environmental smoke is

considered a risk factor for developing asthma. (15)
e Work
It is called occupational asthma, more than 300 substance are reported to act as an (7):

o Allergen which requires a sensitization time. The most frequent occupational

allergens are exposed in Table 1.

Animals Laboratory workers, farmers, butchers, fishers
Latex, antibiotics Health service

Mold and cereals Bakers, farmers

Gums Dental hygienist, printing

Metals (Nickel, Platinum, Zinc...) Polishers

Isocyanates, Acid Anhydrides Plastic, chemical industry

Table 1. Work allergens (7)

o Irritant. Some of the principal agents are shown in Table 2.

Bleach, Ammonia, Sprays Cleaning, treatment plant
Fire smoke Fire brigade
Resins, acetic acid Chemistry, cleaning

Table 2. Work irritants (7)

e Contamination, fumes from chimney and other fumes from the home

e Nonsteroidal anti-inflammatory drugs (NSAID)

The combination of nasal polyps, chronic sinusitis, and aspirin or other NSAID

hypersensitivity is quite common and should be suspected when a patient suffers it. (1)
e Exercise

The diagnosis of asthma induced with exercise should be made with an exercise challenge

test or an accurate clinical history.(1)

10
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e Gastroesophageal reflux

Microaspirations and, consequently, a bronchospasm reflex is considered to be the
mechanism. Even if the patient is asymptomatic, it can aggravate asthma, so monitorization

of the intraoesophageal pH can sometimes be required.(16)

e Psychosocial factors

Stress is considered a risk factor for having asthma and a determinant for having a more

severe asthma. (16)

4.4 CLINICAL FEATURES

In general, this pathology has nonspecific symptoms, as a result, frequently it is

underdiagnosed and, in consequence, it is unexpectedly undertreated. (17)

Symptoms are wheezing, cough, dyspnea or chest tightness. (18) It is also well known that
personal history of atopy and family history of an atopic disorder such as parental eczema

and asthma, are considered risk factor to develop future active asthma. (19)

4.5 DIAGNOSIS

In adults, asthma diagnosis begins with the clinical history. The symptoms and risk
factors like an atopic history or gastroesophageal reflux are likely to be asthma. In primary

care, asthma is very often diagnosed with the clinical features. (20)

Confirmation is usually made with a pulmonary function test, most likely to be spirometry.

(21)

Spirometry is considered the best method in which we can identify airflow obstruction.
Spirometry defines obstruction when forced expiratory volume in 1 second/forced vital

capacity (FEV1/FVC) ratio is less than 70%. (21)

Also, a bronchodilator, like salbutamol or terbutaline, can be used to see reversibility of the

obstruction. Spirometry is repeated 10 minutes after giving the bronchodilator; when there

11
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is a variation of FEV1 of 12% or more, together with an increase of the volume of 200 ml or

more is considered positive for reversibility.

Asthma diagnosis is made with this positive result from the bronchodilator test. (21)

Whenever this test result is negative and there is firm suspicion of asthma, other tests can be

made in order to find the diagnosis, for instance, bronchial provocation test, exhalated nitric

oxide and variation of peak flow (1,21)

Asthma symptoms

A4

Spirometry with a
broncodilatador test

A 4

FEV1/FVC > 0’7
(Normal)

A 4

FEV1/FVC< 0’7
(Obstructive patern)

A

Bronchodilatador test

(-)

y

Other test like:

Bronchial provocation

test, variation of peak

Flow exhalated oxide
nitric

A 4

Bronchodilatador test
(+)

(FEV; > 12/ AND >
200mL)

i

ASTHMA

Reevaluation

A4

Bronchodilatador test

(-)

A 4

Other test like:

Bronchial provocation

test, variation of peak

Flow exhalated oxide
nitric
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4.6 CLASSIFICATION OF ASTHMA SEVERITY

According to La Guia Espariola del Manejo del Asma (GEMA) (1), the asthma patient can
be classified depending on their severity. This classification takes into account symptoms,
exacerbations, the amount of medication used and pulmonary function tests. Therefore,
patients are divided into 4 categories: intermittent, low persistent, moderate persistent and

severe persistent (Table 3).

Intermittent Mild persistent Moderate Severe
persistent persistent
Daytime symptoms No (<2 times > 2 times per Every day Constantly
per week) week
Relief medication No ( > 2 times per Every day Several times
(short-acting beta 2 < 2 times per week but not in the day
agonists) week) daily
Night symptoms < 2 times per >2 times per >1 per week Frequent
month month
Activity limitation No Some Quite Many
Lung function (FEV1 o
PEF) % theoretical >80% >80 % >60%-<80 <60 %
%
Exacerbation > >
No 0 or 1 per year 2 per year 2 per year

Table 3. Asthma severity grade. Adapted from (1)

4.7 TREATMENT

There is no curative treatment for asthma, but symptoms can be controlled. This illness

has two different kinds of medication (22):

e Relievers are used when the patient needs them. In general, short-acting 2 agonist

(SABA) is the main drug inhaled. When the patient has an intolerance to SABA, inhaled

ipratropium bromide can be used, but it is less effective.

13
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e Controllers try to achieve an anti-inflammatory effect. They include inhaled
glucocorticosteroids (ICS) or oral, leukotriene-receptor antagonist and anti-allergic or
inhaled nonsteroidal agents, for instance, cromoglycate and nedocromil. These drugs
are usually taken regularly and try to reduce exacerbations. The most common
treatment in this category is ICS.

Occasionally, ICS are used in combination with long-acting inhaled B2- agonists (LABA)

in order to achieve asthma control.

Inhaled drugs are preferred for asthma treatment, in this way, patients suffer fewer systemic

symptoms.
Asthma is treated depending on the severity of the disease (1):

e Step 1: Reliever as-needed.

Usually, it is SABA.

e Step 2: Low dose of daily ICS.

It is often used in persistent patients who have not received any medication. Another

option can be a leukotriene-receptor antagonist.

e Step 3: Low dose of daily ICS + inhaled LABA

In this step, a quick acting LABA like formoterol and low dose of ICS have been shown

to be effective as a reliever and also as a controller.

e Step 4: A medium dose of daily ICS + inhaled LABA

Another option is a medium dose of ICS+ leukotriene-receptor antagonist.

e Step 5: High dose of daily ICS + inhaled LABA

Sometimes, a theophylline or leukotriene-receptor antagonist can be added to this
treatment.
When the patient does not respond to this treatment, he/ she can beneficiate from

monoclonal therapy as an anti-immunoglobulin E (anti-IgE) (omalizumab).

e Step 6: High dose ICS+theophylline/leukotriene-receptor antagonist+LABA

14
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Despite trying all the exposed treatment, badly controlled asthma can benefit from

oral glucocorticosteroids.

STEP1 STEP2 STEP3 STEP4  STEP5 STEP6

Controller - Low Low Middle High High dose ICS+
dose dose dose  dose theophylline/leukotriene
ICS ICS+ ICS+ ICS+ antagonist receptor+ LABA

LABA LABA  LABA
Reliever SABA

Table 4. Treatment of asthma. Adapted from (1)

4.8 ANOTHER TYPE OF TREATMENT

In addition to pharmaceutic treatment, physicians can recommend environmental

measures that the patient can benefit from. The most common are:

e Smoking cessation

Smoking cessation has shown an improvement in the asthma-related quality of life, a
reduction of usage of SABA, ICS, daytime symptoms and in bronchial hyperreactivity.(23)
Environmental smoke also has its effects on asthma, this has been shown with a reduction in

hospital admissions for asthma since the implementation of smoking-free legislations.(24)

e House dust mite allergen avoidance

Decreasing the humidity and other measures reduce the amount of allergens. There is
conflict whether reducing house mite dust allergen alone (without any other environmental

measure like pet removal or mold removal) has an effect on asthma. (25)
e Pet removal

Pet removal or domestic measures, when pet removal is not possible, reduce the amount
of allergen. A prospective study showed that pets were one of the most potential modifiable

risk factors for asthma exacerbation.(26)

e Mold removal

15
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As we exposed before, mold spores can aggravate asthma, so different
recommendations can be done to reduce them, for instance, repairing leaks and

aggressive cleaning of moist areas.

e Pollen avoidance

Pollen allergen sensitization is very common. Although it is very difficult to control these
allergens in high season, some measures can be implemented to reduce them, for instance,

keeping the windows closed or staying indoors. (27)

e QOccupational allergens/irritants avoidance

The best measure is to remove harmful substance or to change jobs. Nevertheless, many
patients cannot, so masks or improved ventilation can be used. Reduction of symptoms and

exacerbations is found, however, some patients do not improve despite these changes.(28)

e NSAID avoidance

NSAID can trigger fatal or near fatal asthma (29,30) Therefore, avoidance of these drugs,
when there is an obvious clinical history or a positive provocation test, can have beneficial

results.

4.9 ASTHMA CONTROL

To see if people suffering from asthma is well controlled, there are different aspects which

can be explored in the medical consultation. For instance:

- The symptoms and their limitations to daily life and activity can be studied with a

different test like Asthma Control Questionnaire (ACQ)(31) (see ANNEX 1) and Asthma
Control Test (ACT) (see ANNEX 2) (32).

The ACT is more preferable in daily clinical practice than ACQ, but neither of them is
useful for uncontrolled asthma (33), so it is recommended not to use only these tests
alone, but with other parameters to measure the control.

To examine how the patient perceives his illness Asthma-related quality of life (AQLQ)
(see ANNEX 3) can be used.

- Exacerbation or the use of the emergency department

16
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Lung function (the most used parameter is the decline of FEV1). FEV1 alone cannot
predict if asthma is controlled or not, but the evolution of FEV1 can give valuable
information.

Pre-FEV1 is considered the parameter that is done without bronchodilator whereas
Post-FEV1 is the parameter found 15 minutes after a bronchodilator. Both of them
can change with treatment and can predict the illness activity.(20)

Treatment adherence. This can be measured seeing with an accurate anamnesis, the

last prescription in the pharmacy and Test of the Adherence to Inhalers (TAI) (see
ANNEX 4) (1)

Oxid Nitric exhaled (eNO). This non-invasive test measures the inflammation of the

airway. Recently, the reunion of Asthma Meeting Point considered eNO a valid

parameter that could contribute to assess asthma control.(34)

The guidelines of Global Initiative for Asthma (21) and GEMA(1) offers a classification

depending on the response of the medical treatment. Patients can be classified in: well

controlled, partly controlled and uncontrolled (Table 5).

Controlled (all

Partially controlled

Badly controlled

of the (Any of these
following) categories in any
week)
Daytime symptoms 0-2 times per > 2 times per week
week
Relief medication No > 2 times per week
(short-acting beta 2
agonists)
Evening symptoms No Yes
L Yes if three or more
Activity limitation No Yes characteristics of asthma
Lung function > 80 % of the < 80% of the partly controlled
-FEV1 theoretical theoretical value
- PEF value < 80% of the best
> 80% of the personal value
best personal
value
Exacerbation Not one > 1 per year > one any week

Table 5. Classification of the control of asthma. Adapted from (1)

17
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3.10 Exacerbations

Exacerbation is an acute or subacute episode of asthma in which there is a worsening of
asthma symptoms, for example, chest pain or dyspnea. Another aspect that happens is the

decrease of the expiratory flow (FEV1 or PEF). (35)

Depending on the speed, exacerbations can be divided into two: those with a rapid onset (less
than 3 hours) and those with a slow onset. Slow onset exacerbations suggest to be caused by
an upper respiratory tract infection, meanwhile, rapid onset exacerbations are produced by

allergens or stress.(29)
According to the American Thoracic Society, exacerbations can be differentiated in(20):

e Severe exacerbations: It is defined as the one that needs administration of systemic
corticosteroids or an increase from a stable maintenance dose, for at least 3 days or
the one that requires emergency room visits and/or hospitalizations or unscheduled
doctor visits.

e Moderate exacerbations: It is considered as the one in which the patient has
deterioration in symptoms, lung function and requires an increased rescue

bronchodilator use. These features should last at least 2 days.

18
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5 JUSTIFICATION

Asthma is one of the most common chronic diseases and its prevalence is increasing. (3)
The disability-adjusted life years, a parameter which combines morbidity and mortality, is
considered to be similar to that of schizophrenia, diabetes and cirrhosis.(36) Moreover, the

cost of asthma is estimated to exceed that of tuberculosis and HIV combined. (37)

Some asthma exacerbations risk factors are mold, house dust mites, animal dander and
irritants. Although a better understanding of the causes of asthma and asthma exacerbation
is needed, environmental interventions like mold removal, pet removal and vacuuming seem

to have an effect on the burden of the disease and the number of exacerbations. (1,21,22)

While many studies have assessed these procedures for one risk factor and did not show an
improvement in the clinical features of asthma, results from multicomponent interventions
that combine avoidance of more than one risk factor have shown a beneficial effect on
asthma. (38,39) However, these studies are lacking and are only done inside the houses.
Studies which implement avoidance measures in other settings where the patient is also

routinely exposed to allergens and irritants, such as the workplace, are not reported.(39)

Many of these studies have focused on paediatric population (40), but the number of studies
done in adults is extremely small and inconclusive. Furthermore, the vast majority of the
studies done do not report the results with standardised questionnaires for asthma control,
asthma quality of life and exacerbations, so a more precise understanding of the impact these

interventions have is needed. (39,41)

Additionally, the health and economic consequences can be beneficial for asthmatic patients;
for instance, they could have fewer hospitalizations, fewer medication, fewer health visits and
less absenteeism from workplace. Moreover, an estimation of the economic benefits from

these multicomponent interventions have shown to exceed the program costs. (42)

This situation emphasizes the need for more studies looking for effectiveness of
multicomponent interventions focusing on education and avoidance of asthma

proinflammatory agents.

19
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6 HYPOTHESIS

6.1 PRIMARY HYPOTHESIS

An intervention on proinflammatory agents in asthmatic patients increase the time to

the first severe asthma exacerbation compared to the control group.

6.2 SECONDARY HYPOTHESIS

Proinflammatory agents avoidance intervention:

Reduce the number of patients’ exacerbations.

e Increase the time to the first moderate exacerbation.
e Improve their asthma quality-of-life.

e Improve asthma control.

e Reduce the utilization of relief medication.

All compared with a control group.

20
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/  OBJECTIVES

7.1 MAIN OBJECTIVE

This study aims to quantify and compare the time to the first severe asthma
exacerbation in an intervention group in which proinflammatory agents are avoided and in a

control group.

7.2 SECONDARY OBJECTIVES

To evaluate and compare between the intervention group and the control group:

e The number of patients who suffer a severe exacerbation, which is defined as a
patient who needs hospitalization or emergency department attendance, use of
systemic corticosteroids or an increase dose from a stable maintenance dose for
at least 3 days. It is a discrete quantitative variable.

e Time until the first moderate exacerbation which is defined as the one with
deterioration in symptoms, deterioration in lung function, and increased rescue
bronchodilator use. These features should last >2 days and do not need more
doses of corticosteroids.

e Number of patients who present a moderate exacerbation

e Number of total exacerbations, severe and moderate

e The quality of life.

e Control of asthma.

e Pre and post-FEV1 (spirometry)

e Exhaled nitric oxide (eNO)

e Treatment adherence

e Utilization of relief medication.

21
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8 MATHERIAL AND METHODS

8.1 STUDY DESIGN

This study is designed as a prospective, multicentrer, pragmatical, randomized

controlled clinical trial that takes part in primary care centers and hospital attention.

8.2 POPULATION

The target population of this study are adult patients with a previous asthma diagnosis
who attend primary care centers or Pneumology Department of Hospital Santa Caterina or

Hospital Universitari Josep Trueta.

8.3 INCLUSION CRITERIA

e Adults patient (>16 years).
e Patients with a previous diagnosis of asthma.
e Patients with an ICS treatment with or without an additional treatment.

e Patients who have had > 1 severe or moderate exacerbation in the last 12 months.

8.4 EXCLUSION CRITERIA

e Smokers or previous smokers of >10 cigarette packs.

e Patients who are in a pharmaceutic study.

e Patients with another pulmonary problem like sleep apnea or bronchiectasis.
e Patients with a history of a severe chronic illness.

e Patients with an exacerbation in the last 4 weeks before the inclusion in the study.

22
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8.5 SAMPLE

8.5.1 Sample size

Based on a previous study, we estimated that 65% of the participants in the placebo
group would experience an asthma exacerbation (hazard ratio of 0.65) (43) In the intervention
group, we considered the rate of first exacerbation of 30% to be clinically relevant (hazard

ratio of 0.7). We also consider the expected drop-out to be 10%.

Therefore, assuming an alpha risk (a) of 0.05 and a beta risk (B) of 0.2 in a bilateral contrast,
we will need 124 patients in each group (a total of 248 participants) in order to detect these

differences.
The free online application GRANMO has been used to calculate the sample size. (44)
8.5.2 Sample selection
Sample selection will consist in a non-probabilistic consecutive sampling in order to

choose our patients. This method consists on inviting all available patients that are being

visited in one of the centers and accomplish all the inclusion and exclusion criteria.
We estimated a recruitment time of 4 months in which 3 participants per day will be recruited.
The sample will be composed of 2 groups:

- The first group (Protocol group): Composed of patients meeting all inclusion criteria

and none of the exclusion criteria. This group will have a specific intervention to avoid
different allergens and irritants according to a questionnaire (see ANNEX 5) and IgE-
profile. Moreover, improvement of treatment adherence will also be carried out.

- The second group (Control group): Composed of patients meeting all inclusion criteria

and none of the exclusion criteria before the implementation of the protocol. In this
group, adherence to asthma treatment will be assessed, alongside with an

improvement of it.

Patients will be randomly assigned to either the control group or the intervention group using

a blocked randomization within a site.
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8.6 VARIABLES

8.6.1 Independent variable

The independent variable of this study will be the intervention to avoid some of the
most important allergens and irritants. The intervention will be focused on avoidance of dust
mite, passive smoking, pets, mold, NSAID and occupational exposure. The intervention will
be tailored to each patient IgE-sensitization profile and a questionnaire of environmental

exposures.

It is a nominal qualitative dichotomous variable (Intervention/No intervention).

8.6.2 Dependent variable

As the main dependent variable, we will use the effectiveness of the intervention. We

will consider our intervention effective when the time to the first severe exacerbation is more

prolonged than in the control group. It is a continuous quantitative variable.
The secondary dependent variables of this study are:

A. The number of patients with a severe exacerbation, which is defined as a patient who

needs hospitalization or emergency department attendance, use of systemic
corticosteroids or an increase dose from a stable maintenance dose for at least 3 days.
It is a discrete quantitative variable.

B. Time until the first moderate exacerbation, which is defined as the one with

deterioration in symptoms, deterioration in lung function, and increased rescue
bronchodilator use. These features should last >2 days and do not need more doses
of corticosteroids.

It is a continuous quantitative variable.

C. Number of patients who present a moderate exacerbation. It is a discrete quantitative

variable.

D. Number of total exacerbations (severe and moderate). It is a discrete quantitative

variable.

E. Measurement of the quality of life. It will be assessed with the short Spanish version

test of Asthma Quality of Life Questionnaire (AQLQ) (see ANNEX 3). (45). The overall

score is the mean of the 15 questions. It is a continuous quantitative variable.
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8.6.3

Measurement of the control of asthma. It will be assessed with the test Asthma

Control Test (ACT) (see ANNEX 2) (32). It is a quantitative discrete variable.

Spirometry. Pre and postFEV1: It is measured in percentage. It is a continuous

quantitative variable.

Exhaled nitric oxide (eNQ) It is measured in percentage. It is a continuous quantitative

variable.

Measurement of treatment adherence. The test used will be Test of Adherence to

Inhalers (TAI) (ANNEX). It is a quantitative discrete variable.

Utilization of relief medication. It will be expressed in times of relief medication

utilization. It is a discrete quantitative variable.

Covariables

As our study will be randomized, we do not expect confounding variables. However,

whenever there is a residual confounding, for instance, when there is aggrupation of

participants with certain characteristics, we will control it with the following covariables:

Age: It will be measured in years. It is a continuous quantitative variable.

Gender: It is a nominal qualitative variable (Male / Female / Unknown).

Smoking: Smokers are not included in this study. Itis also nominal qualitative variable
(Non-smoking/ Ex-smoker/ Passive smoker).

Basal glucocorticoid treatment: It is a polytomous ordinal qualitative variable (Low

dose < 400 mcg/ Middle dose 400-800 mcg/ High dose >800mcg).

Environmental exposures. It will be divided in each environmental exposure: air

pollution, mold, NSAID, pet, passive tobacco, house dust mite, pollen and work
allergens-irritants. It is a nominal qualitative variable (Yes exposed/ No exposed).

Air pollution will be measured with daily mean levels of different particles like
nitrogen oxides, carbon monoxide and sulfur dioxide. It is a continuous quantitative
variable.

IgE-sensibilization. It will be divided in: dog allergen, cat allergen, dust mite allergen

and mold. It is a nominal qualitative variable (Yes sensitive/ No sensitive).

Socio-economic variables proxied by education and occupation. It is a polytomous

qualitative variable.
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Variables

Intervention

Time to first severe

exacerbation

Number of patients with a

severe exacerbation

Time to first moderate

exacerbation

Number of patients with a

moderate exacerbation

Number of total
exacerbations

Asthma quality of life

Asthma control

Pre-FEViand post-FEV;

Exhaled nitric oxide

Type of data

Categorical

dichotomous

Continuous

quantitative

Discrete

quantitative

Continuous

quantitative

Discrete

quantitative

Discrete

quantitative

Continuous

quantitative

Discrete

quantitative

Continuous

guantitative

Continuous

quantitative

Measure

instrument

No measuring

Categories or values

Intervention

method needed No intervention

Anamnesis

Anamnesis

Anamnesis

Anamnesis

Anamnesis

AQLQ

ACT

Spirometry

Exhaled

oxide

nitric

Number of days

Number of patients

Number of days

Number of patients

Number of patients

Mean of the 15

questions

<23->Asthma not
controlled
20-24->Good asthma
control
>26—>Total asthma

control

Percentage

Percentage
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Treatment adherence

Relief medication

Age

Gender

Smoking

Basal glucocorticoid

treatment

Enviromental exposure
(divided in: NSAID, passive
smoking house dust mite,
pollen, occupational, air
pollution and pet)

IgE sensibilization

Socio economic variables

Table 6. Variables of the study

Discrete

gquantitative

Discrete

guantitative

Continuous

quantitative

Nominal

qualitative

Nominal

qualitative

Polytomous
ordinal

qualitative

Nominal
qualitative

*Air pollution is
continuous
guantitative
Nominal

gualitative

Polytomous

gualitative

TAI

Anamnesis

Anamnesis

Anamnesis

Anamnesis

Anamnesis

Questionnaire

Blood test

Anamnesis

=50 points>Good
adherence
46-49->Intermediate
adherence
<45->Poor
adherence
Number of times of
relief medication
utilization

Number of years

Male

Female

Non-smoking
Ex-smoker

Passive smoker

Low dose (<400mcg)
Middle dose (400-
800mcg)

High dose (>800mcg)
Yes exposed

No exposed

*Daily mean levels of

air pollution

Yes sensitive

No sensitive

Low
Middle
High
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8.7 MEASURE INSTRUMENTS

Questionnaire. A self-created questionnaire has been specially designed for this study (see

ANNEX 5) to detect allergens and irritants. The survey proposed is a simple, brief and

easily understood instrument. It consists of 13 questions asking for different exposures.

The questionnaire design will be developed in 3 phases:

o 1% Phase: A review of literature and the clinical experience of researchers

will be used to perform the questionnaire. Based on this, a self-

administered and structured questionnaire is designed for the participants

of the study.

o 2" Phase. The questionnaire will need internal consistency, test-re-test

and validity.

Internal consistency means that the different items have a
correlation and can be grouped. The internal consistency will be
evaluated with the Cronbach a value and all the items will have an
o>0.7

Test -retest reliability measures stability of an instrument over
time with repeated testing. It is done in two different occasions
and the results should be the same.

Validity indicates if the instrument appears to be assessing the
desired qualities. Delphi technique will be used, it consists of
submitting the questionnaire to the assessment of the experts
who need to evaluate the ability of all the dimensions that we
want to measure. The recommended number of experts is 6, but

there is no consensus. (46)

o 3™ Phase: The questionnaire will be distributed to the participants of the

project.

Blood test: Immunoglobulin E An hemogram, total IgE and specific IgE will be done. The

specific IgE measured will be:

o Catdander

o Dogdander
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Dermatophagoides farine
Dermatophagoides pteronyssinus
Alternaria alternata
Aspergillus niger
Aspergillus fumigatus
Cupressus arizonica
Cupressus sempervivens
Platanus acerifolia

Olea europea

Parietaria judaica
Parietaria officinalis
Plantago laceolata
Artemisa vulgaris

Secale cereal

Spirometry is one of the most common pulmonary tests, it is used to evaluate and monitor

pulmonary function. Spirometry will be done according to the guidelines of the American

Thoracic Society (47) within a Silbemed® model.

Before starting, the test should be explained to the patient and collaboration should be

stressed. The patient will be sitting, without crossing his/her legs and the back must be

constantly supported in the backrest.

-

Figure 3. Spirometry

salbutamol (4 inhalations of

After placing the mouth in the mouthpiece, the
patient will breath calmly for at least 3 breaths.
Then, he/she will be asked to:

o Breath in as much air as possible for 1s (pre-
FEV1 will be obtained with this manoeuvre).

o Blow fast.

o Prolong the expiration without pause for 6s.

To perform a postbronchodilator test, a
bronchodilator should be given, for instance,

mcg) or ipratropium bromide (if salbutamol is
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contraindicated, 4 inhalations of 22mcg). Then, after 10 minutes, the same manoeuvres

should be done again (pos-FEV1 will be obtained).

= Exhaled nitric oxide (eNO) It is a test used to measure inflammation in the lungs. To do

this test the patient should have not eaten or drunk for at least one hour before, and
alcohol, caffeine and tobacco should have been avoided for at least 24 hours before. The
patient will be sitting, and he/she will be asked to breathe in for 5 seconds and then exhale

steadily. A Niox vero® model will be used.

=  AQLQ (see ANNEX 3) (45) It is a test with 15 validated questions that goes from 1 to 7 (in
which 1 is the highest degree of disability and 7 is the best level of autonomy). The
questions can be classified in 4 areas: symptoms, environmental stimuli, emotional

function and activity limitation.

= TAl (see ANNEX 4), which is used in asthma and Chronic Obstructive Pulmonary Disease,
it identifies the degree of adherence and the type of non-compliance. It is a test with 12
questions in which the first 10 questions will be answered by the patient and the last 2

guestions by the healthcare professional.

= ACT (see ANNEX 2) It measures the control of asthma. It consists of 5 questions with a 4
week recall on symptoms and daily functioning with a 5-point scale from 1=all day to
5=completely controlled. The total scale goes from 5 “poor controlled asthma” to 25

“completely controlled asthma”.

8.8 INTERVENTION

Patients will be randomly assigned to either the control group or the intervention group

by blocked randomization within a site.

- Protocol group: This group will have a specific intervention to avoid different allergens
and irritants according to a questionnaire (see ANNEX 5) and IgE-profile. Moreover,
improvement of treatment adherence will also be another aim.

- Control group: In this group, adherence to asthma treatment will be assessed,

alongside with an improvement of it.
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The goal of the intervention is to provide skills, knowledge and motivation in order to perform
an intervention on proinflammatory agents. Our project is based on the social learning theory.
(48) This theory emphasizes that behaviour can be changed with the persons’ attitude and

expectations.

It is important to highlight that all the participants cannot change his/her basal treatment or

start immunotherapy and that the use of reliever medication is always allowed.

The recommendations are exposed in the ANNEX 6 and are based on the Sociedad Espaiiola

de Inmunologia Clinica, Alergologia y Asma Pedidtrica.(27)

8.9 DATA COLLECTION & STUDY CIRCUIT

For data collection we will contact the physicians working in the primary centers of
Girona. We will inform them about our study, and we will ask for their collaboration in order
to work together with the Respiratory Department in Hospital Doctor Josep Trueta and

Hospital Santa Caterina for data collection.
The study circuit is described below:

- Patient recruitment: All the patients with a previous asthma diagnosis, that come to

the Respiratory Department or to Primary Care Centers, will be evaluated to see if
they meet all the inclusive and none of the exclusive criteria. Researchers will explain
the study and an Information Sheet for Participants (see ANNEX 7) will be given.

- 1%t Appointment: There will be a resolution of patients” doubts and verification of the

patients” understanding of the project will be assessed. Then, if the patient agrees to
participate in the project, Informed Consent Form (see ANNEX 8) will be signed and
different tests will be done: mini AQLQ, ACT, TAI, spirometry, eNO, Blood test
(Hemogram, total IgE and specific IgE).

- 2" Appointment: Randomization will be done within a website and two groups will

be formed: the intervention group and the control group. In both groups, a
questionnaire about allergens and irritants (see ANNEX 5) will be answered.
o In the intervention group, specific environmental measures will be

recommended (see ANNEX 6) depending on what the participant is sensitive
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to and their exposure. Moreover, treatment adherence education will be also
carried out.
o Inthe control group, only treatment adherence education will be carried out.

- 32 Appointment: 1 month.

o Intheintervention group, the questionnaire, specific environmental measures
and treatment adherence education will be given.
o Inthe control group, treatment adherence education will be carried out.

- 42 Appointment: 3 months.

o Intheintervention group, the questionnaire, specific environmental measures
and treatment adherence education will be given.
o Inthe control group, treatment adherence education will be carried out.

- 52 Appointment: 12 months. In both groups, different tests will be assessed: the

guestionnaire, mini AQLQ, ACT, TAI, spirometry, eNO and a Blood Test (Hemogram,

total IgE and specific IgE).

32



| Impact of an intervention on proinflammatory agents in asthmatic patients

9 STATISTICAL ANALYSIS

The statistical analysis will be executed using Statistical Package for the Social Sciences
(SPSS) version 25 (IBM, Armonk, NY, US). An intention-to-treat analysis will be performed. For

missing data results of the last visit will be used.

Descriptive analyses

The result of our qualitative variables will be expressed as proportions (percentage) stratifying

by the intervention and control group.

For the quantitative variables, they will be expressed as a mean +/- standard deviation (SD)
in case they have a symmetric distribution (i.e. normal variables). For variables with
asymmetric distribution (discrete variables), median and interquartile range (IQR) will be

used. Again, always stratifying by the intervention and control group.

For the dependent variables in which time intervenes, we will estimate and represent in

survival curves (Kaplan-Meier estimator), stratifying in intervention and control group.

Bivariate inference

The comparison of proportions of quantitative variables between the intervention group and
control group will be done with a Chi-square (x2) test or Fisher exact test when the expected

frequency is less than 5.

The comparison of means and medians between the intervention and control group will be

done with a t- Student test and Mann-Whitney U test respectively.
The comparison between survival curves will be done with a log-rank-test.

Multivariate analysis

The association between the intervention and dependent variables will be assessed with

regressions, adjusting the covariables explained before.
When the dependent variable is continuous, we will use a linear regression.

When the dependent variable is discrete, we will use a Poisson regression, in which risk

relative and their confidence intervals will be measured.

In dependent variables in which time intervenes, a Cox proportional Hazard regression

analysis will be done. We will measure Hazard rations and their confidence intervals.
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The results will be considered statistically significant at a value of p<0.05 with a confidence

interval of 95%.
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10 ETHICAL CONSIDERATIONS

All patients in this study will receive treatment and follow-up according to the most
recent clinical guidelines of asthma. The extra measurements that the patients will receive

are non-invasive and do not mean a risk or discomfort for the patient.

The present study will be conducted according to the requirements expressed in the
Declaration of Helsinki of Ethical Principles for Medical Research Involving Human Subjects

signed by the World Medical Association in 1964 and last revised in October 2013.

A patient will not enter the study until he/she has been properly informed, has been given
time to contemplate participation and has freely given his/her consent by reading and signing
the informed consent (see ANNEX 8). This will be done prior to performing any study-related
procedures. Patient autonomy will be respected, not only before entering the trial but always.
Approval of the protocol before its implication will be done by the Committee for Ethics and
Clinical Research at the Catalan Health Institute and will be based on the Organic Law 14/2007

of the 3th of July on Biomedicine Research.

Patient data anonymity will be guaranteed to preserve patient confidentiality. Patient
anonymity and rights will be based on the Organic Law 03/2018 of the 5th of December on
the Protection of Data, the Basic Law 41/2002 on the autonomy of the patient and rights and
obligations regarding to clinical information and documentation and the Royale Decree

1090/2015, of the 24th of July, on Biomedical Research.

All investigators of this study will have to declare a conflict of interest if they exist.
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11 STRENGTHS AND LIMITATIONS

There are some potential limitations that should be considered because they can interfere

in our research:

One of the main limitations of the study consists of being an open-label trial.
Therefore, ascertainment or detection bias is present due to a lack of blindness.
Double blind or single blind experimental design is certainly not possible because it is
easy for the patient to perceive the intervention that he/she is part of, so differences
between them are present and perceptible to both patients. To try to reduce it, our
main dependent variable is as objective as possible (time till the first severe

exacerbation) in order to increase internal validity.

Another limitation is the lack of homogeneity in the intervention among the
participants, in which patients will not perform the same recommendations.
Moreover, we cannot evaluate which recommendation is the most helpful for a better
asthma control.

Also, although the severity of sensitization does not precisely identify with asthma

outcomes, there will be variability in patient’s response to the intervention.

In order to avoid selection bias, we have decided to include all the primary care
centers of Girona for the sample recruitment. This gives us another advantage
because each health professional who will participate in our study will have to recruit

fewer participants.

Hawthorne effect could be present as the patients feel they are studied.

There is no control to see whether the intervention decreases allergens and irritants

levels.

To design a prospective study has the risk that patients can leave it due to lack of
compliance. However, this is not expected to create problems because it has been

taken into account when the sample size was estimated.
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12 WORK PLAN

eNovember-January 2019

*This stage is already done. We have done the bibliographic research and protocol
design

eFebruary 2019

*The protocol will be processed in order to indentify possible stayistical errors,
misspellings and other mistakes.

*The questionnaire will be validated.

ePresentation of the protocol to Clinical Research Erhics Commmitee at Hospital
Universitari Doctor Josep Trueta for its approval.

eMarch 2019

eWe will do the first meeting of the research team to organize tasks, clarify
different phases of the study with the chronogram and review the roles of each
participant. The whole research team will keep in contact via e-mail and/or
telephonic messages.

*April 2019- July 2019

ePatients previously diagnosed with asthma will be investigated in order to see if
they meet the inclusion criteria. In case the patient is apt to enter the study, the
investigation will be explained and all the information necessary given.

eAugust 2019-July 2020

eIntervenition will be carried out in this period. Data from each group will be
compiled and refined in order to prepare it for statistical analysis

*August 2020-September 2020
¢ A qualified statician will analyse the data with a proper statistical test.

*The research team will keep in contact and meet in order to analyse, interpret
and discuss the results.

eOctober 2020-December 2020

eArticles will be send to different national and international journals for their
publication.

*We will attempt to display our results in congresses and conferences.
*This will be carried out by the principal investigators.
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13 STUDY CHRONOGRAM

Year

2018

2019

2020

Month

N|D

MAM|J|J|A|S|IOIND|]J

- [

Stage 1: Ethical Evaluation and Questionnaire Validation

Stage 0: Study design

Estage 2: Initial coordination

Stage 3: Patient Recruitment

Stage 4:

Interv

ent

ion

and data collection

Stage 5: Statistical analysis

Stage 6: Publication and dissemination
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14 BUDGET
Expenses Cost
1. Personal expenses 0€
2. Executive expenses
2x Spirometry (14€) 2(14 x 248 patients) 6.944 €
2x FeNo (20€) 2(20 x 248 patients) 9.920 €
2x Blood Test:
2(120 x248patient .
Immunoglobulin E (120€) (120 x248patients) 59.520€
Printing an.d other X 200 €
materials
Nursery 20h/€ x 6h x 248 patients 29.760 €
Statistical Analysis x25h 875 €
3. Publication and dissemination expenses
Scientific Publication 1.000 €
Attendance to scientific meetings and congress 1.000 €
Total 109.219 €
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15 CLINICAL AND HEALTH CARE IMPACT

This study can change the way we manage asthma. If our hypothesis is confirmed, the
non-pharmacological asthma treatment could gain more importance. Therefore, patients
could benefit from fewer medication intake, fewer exacerbations, better health conditions,

and consequently, better asthma related quality of life.

Moreover, we will also have a better understanding of the impact these measures have on

asthma related quality of life, asthma control and exacerbations.

Finally, this study can help with public health costs as patients will need less medication
and health care utilization, and a reduction in mortality and workplace absenteeism could

be found.
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17 ANNEXES

17.1 ANNEX 1: ACQ :ASTHMA CONTROL QUESTIONNAIRE

Le rogamos responda a las preguntas de 1 a 6.
Marque la casilla correspondiente a la respuesta que mejor describa cémo se ha
encontrado a lo largo de la Ultima semana.

1. En promedio, durante la tltima semana, écon qué frecuencia se desperto por la noche
debido al asma?

OmMMmMoOO®m>

Nunca

Varias veces

Unas pocas veces

Casi nunca

Incapaz de dormir, debido al asma
Muchisimas veces

Muchas veces

2. En promedio, durante la ultima semana, écédmo fueron de graves los sintomas de asma
que tuvo al despertarse por la mafana?

OGmMmMmoOw»

No tuvo sintomas
Sintomas moderados
Sintomas ligeros
Sintomas muy ligeros
Sintomas muy graves
Sintomas graves
Sintomas bastante graves

3. En general, durante la Gltima semana, ¢hasta qué punto el asma le limité en
sus actividades?

OGmMmMOoOO®m P

Nada limitado
Moderadamente limitado
Poco limitado

Muy poco limitado
Totalmente limitado
Extremadamente limitado
Muy limitado

4. En general, durante la ultima semana, ¢ hasta qué punto noté que le faltaba el aire
debido al asma?

A.
B.
C.

Nada en absoluto
Muy poco
Un poco
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D. Moderadamente
E. Bastante

F. Mucho

G. Muchisimo

5. En general, durante la Gltima semana, écuanto tiempo tuvo silbidos o pitidos al
respirar?

Nada en absoluto
Nunca

Casi nunca

Poco tiempo
Parte del tiempo
Casi siempre
Siempre

OmMmMoO®Pr

6. En promedio, durante la tultima semana, écuantas inhalaciones de la medicacién que
usa para aliviar rapidamente los sintomas (Ventolin, Terbasmin o Buto-asma) utilizé al
dia?

Ninguna

1 - 2 inhalaciones la mayoria de los dias

3 - 4 inhalaciones la mayoria de los dias

5 - 8 inhalaciones la mayoria de los dias

9 - 12 inhalaciones la mayoria de los dias

13 - 16 inhalaciones la mayoria de los dias
. Mas de 16 inhalaciones la mayoria de los dias

OmMmMUO®p

Si no estd seguro de cdmo responder a esta pregunta, le rogamos pida ayuda para hacerlo.

A rellenar por un empleado del centro sanitario

FEV1 pre-broncodilatador ...............ccociviiiiniiiiiicceeeeee,
FEV1 de referencia ..........ccccovveeevieeiccieecciee e
%FEV1 del valor de referencia ............ccccceveeveviiieecnienciienns

Anote los valores reales en la linea de puntos y puntue el %FEV1 del valor de referencia
en la siguiente columna
A. 95% del valor de referencia
95-90%
89-80%
79-70%
69-60%
59-50%
<50% del valor de referencia

6O mMmMmoOO®
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17.2 ANNEX 2: ACT: ASTHMA CONTROL TEST

Este test sirve para valorar el control del asma. Marque con un circulo el valor de

cada respuesta. Sume los cinco valores.

A. Durante las ultimas 4 semanas, ¢con qué frecuencia le impidié el asma llevar a cabo

sus actividades en el trabajo, la escuela o el hogar?

[EEN

. Siempre
. Casi siempre

. Algunas veces

A W N

. Pocas veces

5. Nunca

B. Durante las ultimas 4 semanas, ¢con qué frecuencia ha sentido que le faltaba el aire?

1. Mas de una al dia

N

. Una vez al dia

. De tres a seis veces por semana

A W

. Una o dos veces por semana

5. Nunca

C. Durante las ultimas 4 semanas, ¢con qué frecuencia le despertaron por la noche o
mas temprano de lo habitual por la mafiana los sintomas de asma (sibilancias/pitos, tos,
falta de aire, opresion o dolor en el pecho)?

1. cuatro noches o mas por semana

2. De dos a tres noches por semana

3. Una vez por semana

4. Una o dos veces

5. Nunca

D. Durante las ultimas 4 semanas, écon qué frecuencia ha utilizado su inhalador de

rescate (por ejemplo, salbutamol, Ventolin, Terbasmin...)?
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1. Tres veces o mas al dia

2. Una o dos veces al dia

3. dos o tres veces por semana
4. Una vez por semana 0 menos

5. Nunca

E. ¢ CoOmo calificaria el control de su asma durante las Ultimas 4 semanas?
1. Nada controlada
. Mal controlada

. Algo controlada

A W N

. Bien controlada

5. Totalmente controlada

Resultado:
Total de 25: Control total del asma
De 20 a 24 : Buen control del asma

23 o menos: Asma no controlada
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17.3 ANNEX 3: AQLQ: ASTHMA QUALITY-OF-LIFE QUESTIONNAIRE

EN GENERAL, ¢CON QUE FRECUENCIA DURANTE LAS 2 ULTIMAS SEMANAS:

Siempre Casisiempre  ran parte del tiemp¢ Parte del tiempo Poco tiempo Nunca
1. NOTO QUE LE FALTABA EL 1 2 3 4 S 7
AIRE debido al asma?
2. Sintio que le molestaba el 1 2 3 4 5 7
POLVO, o tuvo que evitar un
lugar debido al POLVO?

3. Se sintio FRUSTRADO O 1 2 3 4 5 7
IRRITADO debido al asma?

4. Sintio molestias debido a la 1 2 3 4 5 7
TOS?

5. TUVO MIEDO DE NO TENER 1 2 3 4 5 7
A MANO SU MEDICACION

PARA EL ASMA?

6. Notd una sensacion de 1 2 3 4 5 7
AHOGO U OPRESION EN EL

PECHO?

7. Sintio que le molestaba el 1 2 3 4 5 7
HUMO DEL TABACO, o tuvo

que evitar un lugar debido al

HUMO DEL TABACO?

8. Tuvo DIFICULTADES PARA 1 2 3 4 5 7

DORMIR BIEN POR LA NOCHE
debido al asma?

EN GENERAL, ¢CON QUE FRECUENCIA DURANTE LAS 2 ULTIMAS SEMANAS:

Siempre Casisiempre  ran parte del tiempc Parte del tiempo Poco tiempo Nunca
9. Se sintié PREOCUPADO POR 1 2 3 4 5 7
10. Sintio SILBIDOS O PITOS en 1 2 3 4 5 7
11. Sintié que le molestaba o 1 2 3 4 5 7
tuvo que evitar salir de casa
debido ALTIEMPO O A LA
CONTAMINACION

ATMOSFERICA?
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¢HASTA QUE PUNTO EL ASMA LE HA LIMITADO PARA HACER ESTAS ACTIVIDADES DURANTE LAS 2 ULTIMAS SEMANAS?

Totalmente Extremada- Muylimitado Moderada- Algo limitado Poco Nada
limitado mente mente limitado limitado
limitado limitado

12. ESFUERZOS INTENSOS 1 2 3 4 5 6 7
(como darse prisa, hacer

ejercicio, subir escaleras

corriendo, hacer deporte)

13. ESFUERZOS 1 2 3 4 oy 6 7

MODERADOS (como
caminar, hacer las tareas
del hogar, trabajar en el
jardin o en el huerto,
hacer la compra, subir
escaleras sin correr)

¢HASTA QUE PUNTO EL ASMA LE HA LIMITADO PARA HACER ESTAS ACTIVIDADES DURANTE LAS 2 ULTIMAS SEMANAS?

Totalmente Extremada- Muy limitado Moderada- Algo limitado Poco Nada
limitado mente mente limitado limitado
limitado limitado
14. ACTIVIDADES 1 2 3 4 5 6 7
SOCIALES (como hablar,
jugar con nifios/animales
domésticos, visitar a
amigos/familiares)
15. ACTIVIDADES 1 2 3 4 5 6 7
RELACIONADAS CON SU
TRABAJO (tareas que
tiene que hacer en su
trabajo®)

* Si no estd trabajando, responda a esta pregunta pensando en las tareas que tiene que hacer la mayoria de los dias.

CLAVE DE LAS DIMENSIONES:

Sintomas: 1, 4, 6, 8, 10

Limitacion de actividades: 12, 13, 14, 15
Funcién emocional: 3, 5, 9

Estimulos ambientales: 2, 7, 11
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17.4 ANNEX 4: TAI: TEST OF ADHERENCE TO INHALERS

1. En los dltimos 7 dias ;cudntas veces olvido tomar sus inhaladores habituales?
1. Todas [2. Mds de la mitad 3. Aprox.la mitad [J4. Menos de la mitad [ 5. Ninguna

2. Se olvida de tomar los inhaladores:
1. Sicmprc [12. Casi sicmprc [13. A veces [14. Casl nunca [15. Nunca

3. Cuando se encientra bien de su enfermedad, deja de tomar sus inhaladores:
1. Sicmprc 2. Casi sicmprc [15. A veces [14. Casi nunca 5. Nunca

4. Cuando estd de vacaciones o de fin de semana, deja de tomar sus inhaladores:
1. Si:mprc 2. Casi sicmpr: [15. A veces [14. Casi nunca 5. Nunca

5. Cuando estd nervioso/a o triste, deja de tomar sus inhaladores:
O 1. Siempre 2. Casi siempre 3. A veces (4. Casi nunca 5. Nunca

6. Deja de tomar sus inhaladores por miedo a posibles efectos secundarios:
1. Siempre 2. Casi siempre 3. A veees 4. Casi nunca 5. Nunca

7. Deja de tomar sus inhaladores por considerar que son de poca ayuda para tratar su enfermedad:
[11. Siempre [12. Casl siempre [13. A veces [14. Casi nunca [15. Nunca

8. Toma menos inhaladores de las que su médico le prescribid:
O 1. Siempre 2. Casi siempre 3. A veces (4. Casi nunca 5. Nunca

9. Deja de tomar sus inhaladores porque considera que interfieren con su vida cotidiana o laboral:
[11. Sicmpre [12. Casi sicmpre [J3. A veces [J4. Casi nunca [J5. Nunca

10. Deja de tomar sus inhaladores porque tiene dificultad para pagarlos:
[11. Siempre [12. Casi siempre [13. A veces [14. Casi nunca [15. Nunca

TAI 12 items. Orientacidn del patrén de incumplimiento

Las dos siguientes prepuntas las deberd responder ¢l profesional sanitario responsable del paciente segiin los
datos que figuran en su histérico clinico (pregunta 11) y tras comprobar su técnica de inhalacién (pregunta 12).

11.;Conoce o recuerda el paciente la pauta (dosis y frecuencia) que se le prescribio?
1. No 2. si

12.La técnica de inhalacion del dispositivo del paciente es:
1. Con errores criticos [ 2. Sin errores criticos o correcta

Puntuacion 11-12 items
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17.5 ANNEX 5: PRELIMINARY QUESTIONNAIRE

10.

11.
12.

13.

¢Esta expuesto al humo del tabaco de otras personas?

¢Estd expuesto al humo de la estufa de la lefia, chimenea o estufa de gas?
¢Estd en contacto, donde vive (vivienda habitual u otra), con elementos en
los cuales se puede acumular polvo (cortinas, muebles tapizados,
alfombras...)?

¢Estd en contacto, donde trabaja, con elementos en los cuales se
acumulan polvo (archivos, biblioteca, almacenaje...)?

¢Nota cualquier tipo de sintoma (estornudos, picor nasal, mucosidad,
pitos, ahogo...) en contacto con el polvo?

¢Utiliza, aunque sea ocasionalmente, productos de limpieza (amoniaco,
lejia, desengrasantes...) o ambientadores?

¢Utiliza, aunque sea ocasionalmente, productos de higiene personal como
desodorantes, perfumes, colonias, etc.?

¢Estd en contacto, donde vive o trabaja, con manchas de humedad o nota
olor de humedad?

¢Tiene contacto con animales domésticos de pelo o pluma?

¢Toma, aunque sea ocasionalmente, medicamentos antiinflamatorios o
para el dolor (aspirina, ibuprofeno, diclofenaco, metamizol, naproxeno...)?

¢En qué trabaja?

¢Esta en contacto donde trabaja o en su tiempo libre con humos, gases o
aerosoles, pinturas, barnices o colas?
¢Considera usted que hay algun otro elemento que empeora su

sintomatologia nasal o respiratoria?

En caso afirmativo ¢Cual?

Si

Si

Si

Si

Si

Si

Si

Si

Si

Si

Si

Si

U o g b

]
|

|
|

=2
o

JJ g b b dd

No

No

No

No

No

No

No

No

No

No
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17.6 ANNEX 6: INTERVENTION

Intervention to avoid pro-inflammatory agents

It is important to highlight that these measures will be adjusted to the IgE profile and the

results from the questionnaire.

The recommendations are based on Sociedad Espafiola de Inmunologia Clinica, Alergologia y

Asma Pedidtrica. (27)
HOUSE DUST MITE

House dust mite are microscopic microorganisms, that live in dust, pillows, mattresses and
stuffed toys. The most frequent species are Dermatophagoides
pteronyssinus and Dermatophagoides farinae. The perfect conditions for house dust mite to
grow are a humidity of more than 50% and warmth. To reduce them, a strategy can be
undertaken. This strategy includes education about this microorganism and different

measures like:

- Removal of upholstered furniture.

- Avoidance of humidifiers. Air conditioning and heating can be useful as they keep the
humidity <50%.

- Removal of different objects that can accumulate dust like stuffed toys and carpets.

- If possible, use of vacuum cleaners with a High Efficiency Particulate Air (HEPA) filter.

- Washing bedding once per week and drying it in a heated drier
PETS

Dogs and cats are the most frequent pets, but there are also other animals like hamsters and
birds. It is one of the most frequent allergies. The allergens take months to disappear and are

wide spread.

The best way to reduce allergens is to remove the pet, but very often it cannot be done, other

recommendations are:

- Keeping the animal outside the house, preventing it from entering the patient’s
bedroom.
- Aggressive cleaning of furniture, walls and carpet.

- Keeping the animal clean. Washing it twice a week preferably.

53



Impact of an intervention on proinflammatory agents in asthmatic patients

- Use of vacuum with HEPA filter.

- Removal of upholstered furniture.
MOLD

Mold comprehend hundreds of species of saprophytic fungi. The perfect conditions for mold

to grow are a humidity of more than 50% and warmth
The recommendations are:

- Localization of mold contaminated items and remove them.

- Reparation of leaks and utilization of anti-mold paint.

- Avoidance of gardening and interior plants.

- Airing the rooms.

- Aggressive cleaning of moist areas.

- Exposure of the room to sunlight.

- Keeping the first minutes the windows open, when air conditioning is used in the
house or in the car.

- Avoidance of humidifiers.

- Installation of air extractors in the toilets and moist areas.
POLLEN
The recommendations are:

- Maintenance of closed windows in the car and in the house.

- Bathing and changing clothes after a trip to remove allergens from hair and body.

- Not hanging the clothes outside.

- Avoidance of trips on windy days with a high concentration of pollen. Information
about pollen concentration can be found in www.pollenes.com

- Utilization of anti-pollen filters in humidifiers and air conditioning.

- Avoidance of gardening.

- Masks can be beneficial, on days with a high concentration of pollen.
WORK ALLERGENS-IRRITANTS

There are more than 300 products that act as an allergen or as an irritant, if the patient is in

contact with one of these products, measures to avoid them are recommended.
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The best way to reduce harm is the cessation of the exposure, this can be achieved by
changing jobs or modifying the irritant to another non-harmful. But very often it cannot be

done so other interventions should be implemented:

- Utilization of masks and a correct ventilation of the room.
- Chemical must be kept closed.

- Avoidance of mixing the chemicals.
PASSIVE SMOKING
The recommendations are:

- Avoid being with a person while he/she is smoking.

- The person who smokes should smoke outside the house.
NSAID AVOIDANCE

The recommendation is to avoid NSAID like:
- Salicylic acid and derivates (Aspirina ®)
- Acetic acid derivates (Indopyrrole): Indometacina
- Derived from propionic acid.: Ibuprofen, Dexketoprofene or enantyum®, Naproxene
or antalgin®.
- Derivatives of aryl acetic acid: Diclofenac or voltaren®.

- Pyrazolones: Metamizol or nolotil®.
Whenever analgesic medication is needed, we recommend the use of paracetamol.

If it is not possible, the use of selective COX2 inhibitors is recommended such as: Meloxicam,

celecoxib (celebrex® and artilog®) or etoricoxib (arcoxia®).
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17.7 ANNEX 7: INFORMED SHEET FOR PARTICIPANTS

HOJA DE INFORMACION SOBRE EL ENSAYO CLINICO

Titulo del estudio: Impacto de una intervencidon sobre agentes proinflamatorios en
pacientes asmaticos.

Investigadores:

Centro:

Nos dirigimos a usted para informarle sobre la realizacion de un estudio de investigacién
en el que se le invita a participar. El presente estudio ha sido aprobado por el Comité de
Etica e Investigacién Clinica (CEIC) del Hospital Josep Trueta.

Nuestra intencién es que usted reciba la informacién de forma correcta y que esta sea
suficiente para que pueda decidir si quiere participar o no en este estudio. Por este
motivo, le agradeceriamos que leyera atentamente esta hoja informativa vy
posteriormente nosotros le aclararemos las dudas que le puedan surgir.

Primeramente, debe de saber que la participacion en este estudio es de forma
completamente VOLUNTARIA. Si decidir participar en el estudio debe saber que podra
abandonarlo en cualquier momento sin que esto suponga una alteracidn de la relacién
con su médico/medica ni que se produzca ningun perjuicio en su tratamiento.

Finalidad: Nuestro objetivo es conocer si una intervencién donde el paciente recibe el
tratamiento habitual y medidas para evitar agentes irritantes y alérgenos especificos del
paciente resultan mas eficaces que el propio tratamiento habitual por si solo.

Descripcion del proceso: Durante su participacion en el estudio le informaremos sobre
los objetivos del protocolo y resolveremos las dudas que le puedan surgir durante el
proceso.

Actualmente, todos los pacientes que hayan tenido una exacerbacién del asma en el
ultimo afio y acudan a la visita se les invitara a participar en el estudio voluntariamente.

En la primera visita programada a la consulta, se le solicitara que nos facilite informacion
personal y familiar que resulte de interés para concluir si usted presenta los requisitos
para participar en el estudio. En caso afirmativo, si firma el consentimiento informado, se
le propondrad realizar una serie de pruebas y cuestionarios: 1) Test del Control del Asma,
2) Cuestionario de Calidad de Vida en Pacientes con Asma, 3) Espirometria, 4) Analitica
(IgE total e IgE especifica) y 5) Examen de Oxido Nitrico Espirado.
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Mds tarde, todos los pacientes seran asignados de forma aleatoria mediante un sistema
informatico a una de las dos intervenciones.

Si usted pertenece al nuevo enfoque, se le realizard un cuestionario sobre alérgenos e
irritantes y segun los resultados obtenidos en las pruebas y en el cuestionario, se
propondran medidas de evitacidon de los alérgenos e irritantes a los cuales es usted
sensible. Adicionalmente, se realizaran medidas para mejorar la adherencia al
tratamiento basal. En el otro grupo, Unicamente se realizaran medidas para mejorar la
adherencia al tratamiento basal.

Controles del estudio: Al mes y a los 6 meses, se realizaran controles para valorar y
mejorar la adherencia a las nuevas medidas y al tratamiento basal y al otro grupo,
Unicamente medidas para mejorar la adherencia al tratamiento basal. Ademas, es
importante destacar que existe un nimero de teléfono disponible para cualquier duda e
incidencia que surja a lo largo del proceso.

Beneficios y riesgos: Si usted estd en el grupo experimental se puede beneficiar de
mejores resultados para el asma con menos riesgos de complicaciones, pero tendra que
someterse a ciertas medidas. Si usted recibe solamente el tratamiento convencional,
recibira el mismo tratamiento que si no participase en el estudio. También es posible que
usted no obtenga ningun beneficio directo por participar en el estudio; no obstante, se
prevé que la informacidon que se obtenga pueda beneficiar en un futuro a otros pacientes
y pueda contribuir a un mejor conocimiento del efecto de los alérgenos e irritantes para
el asma.

No se prevén riesgos ni inconvenientes por participar en este estudio.

Los participantes no recibirdn una compensaciéon econdmica por participar en el ensayo
clinico, pues sesgaria la seleccidn de los pacientes.

Seguro y responsabilidades: El promotor del estudio dispone de una pdliza de seguro
gue se ajusta a la legislacion vigente y que le proporcionard la compensacion e
indemnizacién en caso de menoscabo de su salud o de lesiones que puedan producirse
en relacion con su participacion en el estudio

Confidencialidad: Su informacién médica y aquella obtenida sobre usted derivada de este
estudio serd codificada y archivada confidencialmente de acuerdo con la Ley Orgdnica
15/1999 sobre la Proteccion Personal de Datos y el correspondiente RD 1720/2007 y no
podrd ser hecha publica.

El acceso a su informacién personal quedard restringido al personal del estudio,
autoridades sanitarias (AEMPS) y CEIC cuando lo consideren oportuno siempre y cuando

sea respetada la legislacién vigente.
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17.8 ANNEX 8: INFORMED CONSENT
CONSENTIMIENTO INFORMADO

Titulo del estudio: Impacto de una intervencion sobre agentes proinflamatorios en
pacientes asmaticos.

Yo, Sr/Sra. con DNI declaro que:

He leido y comprendo la hoja informativa sobre el estudio que se me ha entregado.

* He podido hacer las preguntas necesarias respecto al estudio.

* He sido informado/a de las implicaciones y objetivos del estudio.

* Entiendo que mi participacidn es voluntaria y no remunerada.

e Entiendo que se respetara la confidencialidad de mis datos.

* Entiendo que puedo revocar el consentimiento sin necesidad de justificacion y

sin que conlleve modificacidon de mi asistencia sanitaria.

Conforme a lo anteriormente mencionado, acepto voluntariamente participar en este
estudio.

Doy permiso para que la informacion resultante de este estudio sea utilizada en futuras
investigaciones relacionadas con esta patologia.

En Girona, a de de 20

Firma del paciente: Firma del investigador:
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17.9 Annex 9: Data Collection Sheet

CASE REPORT FORM

Centro:

Project title: Impact of an intervention
proinflammatory agents in asthmatic patients.

on

Patient code:

INSTRUCTIONS:

- All the questions should be answered.

- Do not leave any question unanswered. If the answer to a question is unknown,
write “NK” (Not Known). If a requested test has not been done, write “ND” (Not

Done).

- Where a choice is requested, cross (X) the appropriate response.

Patient has read the Information Sheet

[ ]

Patient has signed the Informed Consent I:I

PARTICIPANT INFORMATION

Date of birth: Gender:
Cigarrette Smoking: - Male
- Non Smoker |:| - Female
- Ex—Smoker |:|

- Active smoker

Basal corticosteroide treatment:

[ ]
[ ]
[ ]

- Low dose (<400mcg)
- Middle dose (400-800mcg)
- High dose (>800mcg)

L L

Before

- AQLQ score

- ACT score

- TAl

After
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SPIROMETRY Punctuation Before After
Pre-FEV1
Pos-FEV1

eNO Punctuation Before After

//

QUESTIONNAIRE RESULTS

Mold |:| Passive smoking|:| Irritants|:|
Animals|:|

Dust|:|

NSAID[ |

IgE Before

- Total IgE~> //

After

- High IgE for:

o Catdander

o Dogdander

o Dermatophagoides farine
o Dermatophagoides pteronyssinus
o Alternaria alternata

o Aspergillus niger

o Aspergillus fumigatus

o Cupressus arizonica

o Cupressus sempervivens
o Platanus acerifolia

o Olea europea

o Parietaria judaica

o Parietaria officinalis

o Plantago laceolata

o Artemisa vulgaris

o Secale cereale

ooy

Jodooobooooobouagous
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FOLLOW UP INFORMATION

- Time to the first severe exacerbation DAYS
- Time to the first moderate exacerbation DAYS
- Number of times of reliever medication used

- Number of moderate exacerbations

- Number of severe exacerbations




