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Abstract

Objective: To determine the frequency of near-fatal asthma in a group of severe asthma patients, as well as the
clinical characteristics and prognosis of these patients within a one-year follow-up period. Methods: A prospective
study involving 731 low-income patients with severe asthma treated at a referral outpatient clinic located in the
city of Salvador, Brazil. The patients were submitted to spirometry at admission, received medications for asthma,
and were monitored regarding the frequency of asthma exacerbations during the follow-up period. A subsample
of 511 patients also completed questionnaires regarding asthma symptoms and asthma-related quality of life.
Results: Of the 731 patients studied, 563 (77%) were female. The median age was 47 years, and 12% were
illiterate. Most of the patients had rhinitis, and 70 patients (10%) reported near-fatal asthma prior to admission.
Of these 70 patients, 41 (59%) reported having been intubated previously. The patients reporting a history of
near-fatal asthma at admission were more likely to have asthma exacerbations during the follow-up period and to
respond poorly to therapy than were those not reporting such a history. At the end of the follow-up period, the
scores on the two questionnaires were similar between the two groups of patients. Conclusions: The frequency of
near-fatal asthma was high in this group of low-income patients with severe asthma. The patients with a history of
near-fatal asthma had a worse prognosis than did those without such a history, although both groups had received
the same kind of treatment. Curiously, the intensity of symptoms and the quality of life at the end of the study
were similar between the two groups.
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Resumo

Objetivo: Determinar a frequéncia de asma quase fatal em um grupo de pacientes com asma grave, assim como as
caracteristicas clinicas e o progndstico desses pacientes em um ano de seguimento. Métodos: Estudo prospectivo
envolvendo 731 pacientes de baixa renda com asma grave tratados em um ambulatdrio de referéncia para asma
na cidade de Salvador (BA). Os pacientes realizaram espirometria na admissdo do estudo, receberam medicagdes
para asma e foram monitorizados quanto a frequéncia de exacerbacdes durante o sequimento. Uma subamostra de
511 pacientes também respondeu questionarios de intomas e de qualidade de vida relacionada a asma. Resultados:
Dos 731 pacientes estudados, 563 (77%) eram do sexo feminino, com mediana de idade de 47 anos, e 12% nio
eram alfabetizados. A maioria dos pacientes apresentava rinite, e 70 (10%) relataram asma quase fatal antes da
admissio. Desses 70 pacientes, 41 (59%) relataram terem sido intubados previamente. Os pacientes com asma
quase fatal na admissdo eram mais propensos a exacerbacdes de asma durante o acompanhamento e tiveram
menor resposta ao tratamento do que aqueles sem asma quase fatal. Os resultados dos questiondrios no final do
acompanhamento foram semelhantes nos dois grupos de pacientes. Conclusdes: A frequéncia de asma quase fatal
foi alta nesta populacdo de pacientes com asma grave e de baixa renda. Os pacientes com histérico de asma quase
fatal tiveram um pior prognodstico que aqueles sem esse historico, embora tenham recebido o mesmo tratamento.
Curiosamente, a intensidade dos sintomas e a qualidade de vida no final do estudo foram semelhantes entre os
dois grupos de pacientes.
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Introduction

Although patients with asthma generally
present with mild, intermittent symptoms,
20% of asthma patients present with symptom
profiles that are associated with severe disease."
In comparison with other asthma patients, those
with severe asthma have a poorer quality of
life,® are at a higher risk of death,” and require
greater health care expenditures.*” Fortunately,
treatment with inhaled corticosteroids and long-
acting B3, agonists provides symptom control and
improves the quality of life of such patients.©®

A near-fatal asthma attack is characterized
by asthma exacerbation accompanied by an
increase in PaCO,, a need for orotracheal
intubation, or cardiopulmonary arrest. Patients
with near-fatal asthma should receive advanced
life support in an 1CU. The risk of death is
higher in patients with a history of near-fatal
asthma.” Deaths from asthma can be prevented
by treatment with inhaled corticosteroids.® In
some countries, government strategies aimed
at optimizing the treatment of asthma have
reduced the number of hospitalizations, the
number of near-fatal asthma attacks, and the
mortality from asthma.®-"

Although fatal and near-fatal attacks of
asthma can be prevented, patients with severe
asthma rarely receive the best treatment
available. Studies have demonstrated that
10-600% of patients experiencing a near-fatal
asthma exacerbation were not using inhaled
corticosteroids regularly at the time of the
attack.02 After the attack, 35% of such
patients continue to use inhaled corticosteroids
irregularly and are not followed by a specialist.
(71519 Tmpaired perception of the severity of the
symptoms and functional changes probably
contributes to poor adherence to treatment in
patients with a history of near-fatal asthma.!'7-'

According to the results of one study,*
the prevalence of asthma in Brazil is high. In
the city of Salvador, the capital of the state
of Bahia, the estimated prevalence of asthma
in adolescents is 25%.%Y The Programa para o
Controle da Asma e Rinite Alérgica na Bahia
(ProAR, Bahia State Asthma and Allergic Rhinitis
Control Program) was launched in 2003 with the
purpose of treating severe asthma patients via
the Brazilian Unified Health Care System. The
patients treated via the ProAR belong to the
lower socioeconomic classes.?" Therefore, they

J Bras Pneumol. 2011;37(4):431-437

Ponte EV, Souza-Machado A, Souza-Machado C, Franco R, Cruz AA

cannot afford the inhaled corticosteroids and
long-acting B, agonists that are recommended
in order to control moderate and severe
asthma. Patients enrolled in the ProAR receive
those medications for free, as well as receiving
multidisciplinary treatment. A study involving
a cohort of patients followed via the ProAR
demonstrated that the rate of adherence to
the treatment provided was 85%,?” and that
the number of hospitalizations was reduced by
90%.2" A cohort of patients with severe asthma
provides a good opportunity to study near-fatal
asthma. The objective of the present study was
to determine the frequency of near-fatal asthma
in a group of severe asthma patients, as well as
the clinical characteristics and prognosis of these
patients within a one-year follow-up period.

Methods

This was a prospective study involving
patients who, between January of 2003 and
December of 2007, were admitted to the ProAR
referral outpatient clinic, located in the city
of Salvador, Brazil. The inclusion criteria were
having been diagnosed with severe uncontrolled
asthma, in accordance with the Global Initiative
for Asthma criteria, and being over 12 years of
age. The exclusion criteria were having been
diagnosed with respiratory comorbidities and
having any severe extrapulmonary disease. The
patients who reported having required 1CU
admission prior to enrollment in the study were
classified as having a history of near-fatal asthma.
The study design was approved by the Research
Ethics Committee of the Federal University of
Bahia School of Medicine Climério de Oliveira
Maternity Hospital, and all participating patients
gave written informed consent.

All of the patients were followed for one year.
A total of 731 patients met the inclusion and
exclusion criteria. Those patients were evaluated
at five separate visits, designated V1, V2, V3, V4,
and V5, with a 3-month interval between visits.
During V1, the patients received an inhaled
corticosteroid (beclomethasone or budesonide),
a long-acting B, agonist (formoterol), and
a short-acting [, agonist (albuterol). 1In
addition, the patients underwent spirometry
(Koko spirometer; PDS Instrumentation Inc.,
Louisville, CO, USA) and were interviewed about
emergency room Vvisits and hospitalizations for
asthma attacks in the previous year, as well as
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about their lifetime history of 1CU admissions
for asthma attacks. During the subsequent visits,
the patients received the asthma medications
and were interviewed about any emergency
room visits, hospitalizations, and 1CU admissions
for asthma attacks occurring since their previous
visit. During each of the five visits, the patients
received multidisciplinary treatment, provided by
physicians, nurses, pharmacists, social workers,
psychologists, and physical therapists. During
each visit, the doses of the asthma medications
were adjusted, when necessary, at the discretion
of the physician on duty, with the objective of
achieving total control of asthma symptoms.

We also evaluated a subsample composed
of the first 511 patients who appeared for V5
by reviewing the medications prescribed during
the follow-up period, by administering the
Asthma Control Questionnaire (ACQ) to assess
the intensity of asthma symptoms in the last 7
days,?® and by administering the Asthma Quality
of Life Questionnaire (AQLQ) to assess asthma-
related quality of life in the last 14 days.*® In
addition, the patients were clinically evaluated
by a pulmonologist in order to determine
whether they had experienced any asthma
symptoms in the last 14 days. The patients
also underwent spirometry after the treatment.
A trained technician who was blinded to the
clinical status of the patients administered the
ACQ and the AQLQ.

Statistical analysis was performed in order
to compare patients with a history of near-
fatal asthma and those without. The chi-square
test and Fisher’s exact test were used in order
to analyze categorical variables, and the
Mann-Whitney test was used for ordinal and
continuous variables. The logistic regression
analysis was adjusted for age, gender, and FEV,
in order to compare patients with a history of
near-fatal asthma and those without in terms
of prognosis and treatment response. In order
to evaluate disease exacerbation during the
study, the primary outcome measure was the
need for emergency room treatment for asthma
attacks. Other outcome measures, such as the
need for hospitalization and the need for 1CU
admission, were also analyzed. The indicators of
uncontrolled asthma at the end of the one-year
follow-up period were the presence of asthma
symptoms, as assessed by the pulmonologist
during V5, and an ACQ score > 1.14.%9 Because
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the patients had not been wusing inhaled
corticosteroids before the study outset, we were
able to create an index to assess treatment
response. A > 90% reduction in the number of
emergency room visits for asthma attacks during
the study period in comparison with the patient-
reported number of emergency room visits in the
year preceding the study outset was considered
to constitute good treatment response. The
statistical analysis was performed with the
Statistical Package for the Social Sciences
(SPSS 1nc., Chicago, 1L, USA). Categorical and
continuous variables are expressed as absolute
values (with proportions) and as medians (with
interquartile ranges), respectively.

Results

Table 1 shows the initial clinical
characteristics of the 731 patients under study.
Of the 731 patients studied, 563 (77%) were
female. The median age was 47 years, and 12%
were illiterate. Most of the patients presented
with rhinitis. The proportion of patients who
reported near-fatal asthma prior to enrollment
in the study was 10%. Of those, 59% reported
having been intubated and submitted to
mechanical ventilation during their 1CU stay.
The initial pulmonary function test results were
worse in the patients with a history of near-
fatal asthma than in those without. There were
no significant differences between the groups
regarding age, gender, obesity, smoking history,
level of education, or rhinitis.

Table 2 shows the improvement in asthma
severity after enrollment in the study. The groups
of patients with and without a history of near-
fatal asthma were analyzed separately. In both
groups, the number of asthma exacerbations
requiring emergency room treatment and the
number of asthma exacerbations requiring
hospitalization were reduced by the treatment
provided. However, pulmonary function
improved only in the patients who had no
history of near-fatal asthma.

As can be seen in Table 3, the logistic
regression analysis showed that the risk of
asthma exacerbation requiring emergency room
treatment, hospitalization, or 1CU admission
during the follow-up period was higher in the
patients with a history of near-fatal asthma
than in those without. Treatment response was
lower in the patients with a history of near-
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Table 1 - Characteristics of the 731 patients with severe asthma, categorized by the history of near-fatal

asthma prior to enrollment in the study.

Characteristics All With near-  Without near- P
patients fatal asthma  fatal asthma
(n=1731) (n=70) (n= 661)
Female gender 563 (77) 54 (77) 509 (77) 0.98
Age, years® 47 (37-57) 50 (39-58) 47 (36-57) 0.44
Duration of asthma symptoms, years® 28 (17-42) 31 (19-45) 27 (16-42) 0.20
Body mass index‘ > 35 kg/m? 46 (9) 4 (8) 42 (9) 0.75
Tliterate patients 71 (12) 3 (6) 68 (13) 0.10
Smoking history > 10 pack-years 85 (13) 7 (11) 78 (13) 0.55
Rhinitis’ 588 (81) 58 (83) 530 (81) 0.71
FEV, < 60% of the value predicted at visit 19 284 (43) 34 (57) 250 (42) 0.03
History of mechanical ventilation 41 (o) 41 (59) 0 (0) -

Values expressed as n (%), except where otherwise indicated. "Values expressed as median (interquartile range). “Data
available for 527 patients. “Data available for 592 patients. ‘Data available for 656 patients. Data available for 724 patients.

9Data available for 654 patients.

fatal asthma than in those without (OR = 0.4;
950% Cl: 0.2-0.7), because the proportion of
patients with a history of near-fatal asthma who
presented with a > 900 reduction in the number
of emergency room visits because of asthma
attacks during the follow-up period was lower.
In the present study, 11 patients died during
the follow-up period. However, the logistic
regression analysis showed no association
between near-fatal asthma and death.

Table 4 shows that the scores on the ACQ
and AQLQ, which were administered to the
subsample of patients during V5 (after one
year of follow-up and treatment), were similar
between the groups of patients with and
without a history of near-fatal asthma. The
proportion of patients who reported having no
symptoms of asthma during the appointment
with the pulmonologist and the proportion of
patients with controlled asthma (as assessed
by the ACQ) were also similar between the two
groups. The doses of the asthma medications
prescribed during the study period were also
similar between the two groups. After treatment,

severe airway obstruction continued to be more
common in the patients with a history of near-
fatal asthma.

Discussion

The frequency of near-fatal asthma in the
present study was 10%, which is unacceptably
high, given that this condition carries
considerable risk. Near-fatal asthma can be
prevented with inhaled corticosteroids.-" 1In
Brazil, the government plays a fundamental role
in facilitating access to inhaled corticosteroids
because individuals with low incomes cannot
afford those medications. A study conducted
by our study group demonstrated that free
distribution of inhaled corticosteroids and long-
acting B, agonists to patients with severe asthma
is cost-effective, meaning that the government
saves money that would otherwise be spent on
hospitalizations, as well as improving the quality
of life of patients in this population.®®

In the present study, the treatment
recommended in the current asthma guidelines

Table 2 - Indicators of asthma severity before and during follow-up via the Bahia State Asthma and Allergic

Rhinitis Control Program. Salvador, Brazil.?

Indicator History of near-fatal asthma No history of near-fatal asthma
(n =69) p* (n = 657) p*
Year preceding Year of Year preceding Year of
inclusion study inclusion study
Emergency room visits® 8 (4-34) 1 (0-5) <0.01 6 (2-24) 0 (0-2) <0.01
Hospitalizations® 1 (0-2) 0 (0-0) <0.01 0 (0-1) 0 (0-0) <0.01
FEV 57 (47-73) 59 (50-73) 0.26 66 (49-80) 69 (55-83) < 0.01

1

“Values expressed as median (interquartile range). "Number of episodes per patient per year. *The Wilcoxon test.
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Table 3 - Relative risk for severe events in patients

with a history of near-fatal asthma in a sample of

patients with severe asthma (n = 726).?
Severe asthma-related event

Relative risk

(95% CI1)
Emergency room treatment during the 2.4 (1.4-4.2)
follow-up period
Hospitalization during the follow-up 3.7 (1.6-8.5)
period
1CU admission during the follow-up 20 (1.8-231)
period
> 90% reduction in the number of 0.4 (0.2-0.7)
emergency room visits®
Death during the follow-up period 0.6 (0.1-5.2)
‘Logistic regression adjusted for age, gender, and

pulmonary function test results. "Relative to the year
preceding enrollment.

reduced the number of emergency room visits and
hospitalizations for asthma attacks in patients
with and without a history of near-fatal asthma.
However, the risk of having exacerbations was
higher in the patients with a history of near-
fatal asthma than in those without. In addition,
the chance of reducing the number of asthma
exacerbations during the study period was lower
in the patients with a history of near-fatal asthma
than in those without. These data indicate that
patients with a history of near-fatal asthma have
WOTSe prognoses.

Although the patients with a history of
near-fatal asthma had more exacerbations and
lower treatment response during the study
period, the scores on the ACQ and AQLQ,
administered during V5, were similar between
the two groups of patients. The proportion of
patients who, during V5, reported having no
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asthma symptoms was also similar between the
two groups, as was the proportion of patients
with controlled asthma, as assessed by the ACQ
score. This result leaves room for speculation. It
is possible that patients with a history of near-
fatal asthma respond slowly to treatment, given
that the patients with a history of near-fatal
asthma investigated in the present study had
a larger number of exacerbations; however, by
the end of the one-year follow-up period, those
patients had achieved symptom control that was
similar to that achieved by the patients without
such a history. Another possibility is that the
level of control of asthma symptoms between
episodes of exacerbation is similar between the
two groups, although patients with a history
of near-fatal asthma are more susceptible to
exacerbations. In addition, it is possible that
patients with a history of near-fatal asthma
have difficult perceiving the severity of their
condition and the degree of airway obstruction,
as has been described in various studies."”-'?

Although the treatment provided in the
present study was appropriate for patients with
severe asthma, the proportion of patients who
were unable to achieve total control of asthma
symptoms, as assessed during V5, was quite
high. 1t is likely that multiple factors contributed
to that situation, including the prescription of
insufficient doses of inhaled corticosteroids,
noncompliance with the treatment prescribed,
and the presence of refractory asthma. By
improving the quality of the treatment provided
to asthma patients, the first two factors can
be controlled, and total asthma control can be
achieved by many of the patients who remained
with symptoms at V5.

Table 4 - Medications used during the study and indicators of controlled asthma at the final visit during the

study period.?

Variable With near-fatal asthma Without near-fatal asthma p
(n =51) (n = 460)
Budesonide > 800 pg/day 44 (86) 384 (83) 0.66
Long-acting B, agonist 46 (90) 391 (85) 0.33
Controlled asthma: clinical evaluation 18 (35) 190 (41) 0.38
ACQ score® 2.2 (1.4-3.1) 2.0 (1.1-2.7) 0.11
Controlled asthma: ACQ score < 1.14¢ 9(18) 109 (24) 0.24
AQLQ score® 3.8 (2.8-5.5) 3.8 (2.7-5.1) 0.99
FEV, < 60% of predicted’ 22 (52) 132 (33) 0.01

ACQ: Asthma Control Questionnaire; and AQLQ: Asthma Quality of Life Questionnaire. “Values expressed as
n (%), except where otherwise indicated. "Values expressed as median (interquartile range). ‘Data available for

466 patients. ‘Data available for 437 patients.
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The findings of the present study indicate
that near-fatal asthma represents the highest
degree of asthma severity. We find it surprising
that patients with a history of near-fatal asthma
have been reported to have more in common
with patients with mild or moderate asthma
than do those with severe asthma, as assessed
by parameters such as pulmonary function,
atopy, and presence of inflammatory cells in
sputum and blood.”” Therefore, near-fatal
asthma attacks can occur not only patients with
severe asthma but also those who have mild or
moderate asthma that goes untreated.

A history of near-fatal asthma was not
associated with higher mortality in the present
study. This is probably due to the fact that the
study did not have sufficient power for that
analysis, given that the prospective follow-up
lasted only one year, and there were only 11
deaths. Studies involving a longer follow-up
period, a larger sample size, or a combination
of the two are needed in order to reach
definitive conclusions regarding this issue. The
diagnostic criteria for near-fatal asthma also
merit discussion. The usual definition of near-
fatal asthma is asthma exacerbation with severe
respiratory failure, characterized by increased
PaCO, or by respiratory arrest. In the present
study, the patients were not evaluated in the
ICU, in order to assess the severity of respiratory
failure. However, in Brazil, public 1CUs have
few beds available, and most of those beds
are reserved for cases that are more severe. In
addition, 59% of the patients who were classified
as having a history of near-fatal asthma in
the present study reported having undergone
orotracheal intubation. Therefore, it is very likely
that those patients were classified appropriately.

In conclusion, the frequency of a history
of near-fatal asthma was high in this group of
low-income patients with undertreated severe
asthma in the city of Salvador, Brazil. The
patients with a history of near-fatal asthma had
a worse prognosis than did those without. We
found it curious that the patients with a history
of near-fatal asthma did not differ significantly
from those without such a history in terms of
the post-treatment intensity of symptoms and
quality of life.
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