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Abstract

Early identification of patients who need hospitalization or patients
who should be discharged would be helpful for the management of
acute asthma in the emergency room. The objective of the present
study was to examine the clinical and pulmonary functional measures
used during the first hour of assessment of acute asthma in the
emergency room in order to predict the outcome. We evaluated 88
patients. The inclusion criteria were age between 12 and 55 years,
forced expiratory volume in the first second below 50% of predicted
value, and no history of chronic disease or pregnancy. After baseline
evaluation, all patients were treated with 2.5 mg albuterol delivered by
nebulization every 20 min in the first hour and 60 mg of intravenous
methylprednisolone. Patients were reevaluated after 60 min of treat-
ment. Sixty-five patients (73.9%) were successfully treated and dis-
charged from the emergency room (good responders), and 23 (26.1%)
were hospitalized or were treated and discharged with relapse within
10 days (poor responders). A predictive index was developed: peak
expiratory flow rates after 1 h <0% of predicted values and accessory
muscle use after 1 h. The index ranged from 0 to 2. An index of 1 or
higher presented a sensitivity of 74.0, a specificity of 69.0, a positive
predictive value 0of 46.0, and a negative predictive value of 88.0. It was
possible to predict outcome in the first hour of management of acute
asthma in the emergency room when the index score was 0 or 2.
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Introduction

Acute asthma is a very common medical
emergency and is responsible for increasing
hospitalization and death rate (1). Patients
with severe acute asthma are usually hospi-

talized only after one attempt at therapy in
the emergency room (ER). Consequently,
many patients spend long hours in a busy ER
before a decision to hospitalize or discharge
them is made (2). In spite of this, relapse
rates in patients treated and discharged from

Braz ) Med Biol Res 35(1) 2002



40

Braz J Med Biol Res 35(1) 2002

the ER remain as high as 26 to 30%, requir-
ing further ER care (2,3). The early identifi-
cation of patients who need hospitalization
or patients who should be discharged would
be helpful for the management of acute
asthma in the ER (4).

Clinical evidence demonstrates that the
first hour of management of acute asthma in
the ER entails crucial decisions that could
determine the clinical outcome (5). Current
guidelines recommend an initial treatment
with 2.5 mg albuterol by nebulization every
20 min for 60 min (three doses) (6). Patients
with less airway inflammation usually dem-
onstrate a good response to therapy and can
be discharged with close follow-up. Con-
versely, the failure of initial therapy to im-
prove expiratory flow predicts a more severe
course and the need for hospitalization (4).
The response to initial treatment in the ER is
a better predictor of the need for hospitaliza-
tion than is the severity of an exacerbation at
presentation (7).

In spite of a variety of clinical and labora-
tory measures currently used to assess acute
asthma severity, no single criterion has been
found to reliably predict outcome (8). Rodrigo
and Rodrigo (8) used multivariate factor anal-
ysis to determine that asthma appears to be
multidimensional and that most asthma meas-
ures reflect a much smaller number of under-
lying dimensions. This justifies the use of a
relatively small number of predictors in the
assessment of outcome after episodes of acute
asthma.

The objective of the present study was to
examine the clinical and pulmonary function
measures used in the first hour of assessment
of acute asthma in the ER to predict the
outcome of acute episodes.

Material and Methods
Design

We studied a cohort of patients present-
ing exacerbated asthma in the adult ER of a
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large-tertiary care hospital, from May to No-
vember 2000, to examine the clinical and
functional measures used in the first hour of
assessment in the ER to predict the outcome
of acute asthma. We prospectively followed
the outcome of these patients within the next
10 days. The protocol was reviewed and
approved by the Ethics and Research Com-
mittee of Hospital de Clinicas de Porto
Alegre, and informed consent for participa-
tion in the study was obtained from patients
or parents.

Subjects

We studied 88 consecutive patients (25
men and 63 women) who appeared for treat-
ment of acute asthma to the adult ER of
Hospital de Clinicas, Porto Alegre, RS, Bra-
zil. Patients were eligible to participate if
they had a clinical diagnosis of asthma con-
firmed by an emergency physician in accor-
dance with the criteria of the American Tho-
racic Society (9). The inclusion criteria were:
1) age between 12 and 55 years, 2) forced
expiratory volume in the first second (FEV,)
below 50% of predicted value, and 3) no
history of chronic cough, emphysema, car-
diac, hepatic, renal or other lung disease, or
pregnancy. Patients were excluded from the
study if they were unable to perform the
diagnostic tests proposed by the study, or
if they had withdrawn consent during the
study.

Measures and procedures

On admission, all patients were assessed
by an emergency physician and by the project
member. A short history was recorded on
standardized forms, including age, sex, the
presence of symptoms of dyspnea, cough,
the feeling of thoracic constriction, the dura-
tion of the present attack, smoking habits,
passive smoking, and the present and past
asthma medications. Height and weight were
recorded. The physical examination in a sit-
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ting position included determination of pulse
rate, respiratory rate, pulsus paradoxus, cen-
tral cyanosis, accessory muscle use, supra-
clavicular or intercostal retractions, inability
to speak and wheezing. Pulsus paradoxus
was judged to be present when a value of 15
mmHg or more was measured. Accessory
muscle use was defined as visible and pal-
pable contraction of the sternocleidomas-
toid muscles during the inspiratory phase of
tidal breathing.

Spirometry was performed with the sub-
jects in the sitting position using computer-
ized equipment (Collins Survey Il Spirom-
eter interfaced to a Collins Eagle 11 Micro-
processor, Warren E. Collins, Inc., Boston,
MA, USA) to measure the FEV, the forced
vital capacity and the peak expiratory flow
rates (PEFR). Three successive maximal ex-
piratory curves were recorded at each as-
sessment and the highest value was selected.
The results were expressed in relation to
predicted values (10). The arterial oxygen
saturation was measured using a pulse oxime-
ter and finger probe (Dx 2405/Oximetro de
pulso/Oxipleth, Dixtal, Manaus, AM, Bra-
zil) with the patient breathing air and the
value was noted when stable.

Patients were then started on treatment
according to a standardized treatment proto-
col.

Physical examination (as already de-
scribed), spirometry and pulse oximetry were
repeated after 1 h of treatment supervised by
the project member.

Patients were assessed for admission or
discharge by an independent physician who
acted on clinical judgment alone without
knowledge of the data on lung function.
Patient discharge from the ER was based on
the following situations: when they were
no longer dyspneic, when accessory muscle
use abated, and when wheezing was judged
minimal or resolved. The maximal duration
of ER care was 24 h. Decisions about hospi-
talization could be made before the time
limit.

Treatment protocol

After initial assessment, all patients were
treated with 2.5 mg albuterol (0.5 ml of a
0.5% solution in 2.0 ml normal saline), by
continuous flow nebulization every 20 min
for 60 min (three doses) followed by hourly
treatments during the period of ER therapy.

A flow of 9 I/min of air compressed into
the nebulizer generated the aerosol. This
system has been characterized as producing
a particle with a mass median aerodynamic
diameter of 0.86 pm and a geometric stan-
dard deviation of 0.89 (11). The subjects
inhaled the aerosol for 5 min at their normal
tidal volume while seated.

All patients also initially received 60 mg
methylprednisolone intravenously followed
by 60 mg every 6 h, if needed. When the
arterial oxygen saturation assessed by pulse
oximetry was less than 92%, 1-2 1/min of
supplemental oxygen was administered
through a nasal cannula. Oral steroids were
prescribed (a 7-day course of 40 mg pred-
nisone daily) for all patients who were dis-
charged from the ER. Hospitalized patients
received treatment according to the discre-
tion of individual physicians.

Follow-up

The outcome was evaluated prospec-
tively. The length of hospital stay and the
need for medical intensive care, if any, were
recorded for all hospitalized patients. All
patients discharged from the ER were con-
tacted 10 days later by telephone or by mail,
or by a scheduled ambulatory visit with the
project member, to determine the occurrence
of relapse, if any. Relapse was defined as the
need for further emergency care for asthma
within the next 10 days.

Patients designated as good responders
were those successfully discharged from the
ER who did not require a visit to a hospital’s
ER or hospital admission for acute asthma
treatment within the next 10 days. Patients
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designated as poor responders were those
admitted to the hospital at the initial ER visit
or those discharged from the ER who re-
quired a visit to a hospital’s ER or hospital
admission for acute asthma treatment within
the next 10 days.

Statistical analysis

Data from good responders and poor re-
sponders were compared. Mean values (+
SD) were calculated for all variables in each
group and examined for statistical signifi-
cance by the Student ¢-test for normally dis-
tributed continuous variables and by the
Mann-Whitney U-test for non-normally dis-
tributed continuous variables, or by the chi-
square test with Yates correction for cat-
egorical variables. All probabilities reported
were two-tailed. A P value of less than 0.05
was considered statistically significant.

Variables which were significant at the
P<0.10 level were entered into a multivari-
ate logistic regression analysis. For this anal-
ysis we selected PEFR (baseline and after 1
h of treatment) as a pulmonary function test
(variables with colinearity). Predictor vari-
ables from multivariate analysis were then
entered into a forward stepwise program.

The variables that were statistically signifi-
cant by multivariate analyses were selected.
Each selected variable was then correlated
with outcome to determine a single cutoff
point for that variable that maximized predic-
tive significance, using a receiver operating
characteristic (ROC) curve. A predictor index
for poor responders was then developed from
these factors. In order to simplify the calcula-
tion of this index, a value of either 0 or 1 was
assigned to each of the selected variables.
These numerical values were summed to give
a total index score of 0 to 2 according to the
severity of the measures. As done for the
analysis of individual variables, a ROC curve
was constructed by varying the operating cut-
off point of the index. Index sensitivity, speci-
ficity, and positive and negative predictive
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values were then calculated.
Results

Of the 344 patients who appeared at the
adult ER with an asthma attack during this 7-
month period, 6 could not be approached for
technical reasons and 250 were excluded for
one of the following reasons: age >55 years
(86 patients); FEV, above 50% of predicted
value (45 patients); history of chronic cough,
emphysema or other chronic lung disease
(43 patients); inability to perform the diag-
nostic tests proposed by the study (22 pa-
tients); pneumonia (21 patients); cardiac or
other chronic diseases (12 patients); preg-
nancy (12 patients); absence of informed
consent (5 patients), and consent withdrawn
during the study (4 patients).

Of the 88 patients studied, 65 (73.9%)
were good responders and 23 (26.1%) were
poor responders. Of the 23 poor responders,
3 (3.4% of all patients) required hospital
admission and 20 (22.7% of all patients)
sought further emergency care for relapse of
asthma within the next 10 days.

Table 1 lists the characteristics of the 88
patients studied and Table 2 lists the mean
values for the variables analyzed (baseline
and after 1 h of treatment).

Of the 30 variables studied, 6 were sig-
nificantly different at the P<0.05 level in the
poor responder group compared to the good
responder group (Table 2).

The multivariate analyses identified two
independent variables that most contributed
to the discrimination between groups: PEFR
after 1 h(P=0.01) and accessory muscle use
after 1 h (P =0.01).

We then selected these two predictive
variables to develop a multifactorial index.
The single cutoff point for each selected con-
tinuous variable that maximized predictive
significance was obtained usinga ROC curve.

Next, a predictive index using a combina-
tion of presenting factors was developed: PEFR
after 1 h <40% of the predicted value and
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accessory muscle use after 1 h of treatment.
The index ranged from 0 to 2, increasing with
the severity of the measures. A comparison of
index sensitivity, specificity, predictive val-
ues, and area under the ROC curve across
different cutoff scores indicated that a cutoff
score of 1 resulted in the least error of classifi-
cation in differentiating poor responders from
good responders (Figure 1). An index of 1 or
higher presented 74.0 sensitivity, 69.0 speci-
ficity, 46.0 positive predictive value, and 88.0
negative predictive value.

Eighty-eight percent of the patients who
had index scores of 0 were in the group of
good responders and 12% of the patients

Table 1. Demographic characteristics.

with this score were in the group of poor
responders. However, more of the patients
who had an index score of 2 were in the poor
responder group (75%). When the index
scores were 1, there was a marked overlap
between poor responders and good respond-
ers (Figure 2).

Discussion

The present results provide information
on the current assessment of early outcome
prediction of acute asthma in the ER setting.
In agreement with previous studies (3,12-
14), we found that no single clinical or pul-

Variables Total Good Poor RR 95% ClI P
responders responders
Sex
Female 71.6% 43 (66.2%) 20 (87.0%) 2.64 (0.86-8.12) 0.10
Male 28.4% 22 (33.8%) 3 (13.0%)
Age (years) 33 + 12 33.24 £+ 12.07 34.22 + 13.11 - - 0.75
Height (cm) 163 + 10 163.71 = 10.19 162.17 = 10.7 - - 0.54
Weight (kg) 68 = 15 68.18 + 15.42 69.32 + 15.59 - - 0.77
Duration of the 34 + 46 31.6 + 44.8 40.78 = 50.8 - - 0.44
attack prior to ER (h)
Smoker 50.0% 33 (50.8%) 11 (47.8%) 0.91 (0.45-1.85) 0.99
Second-hand smoking 45.3% 28 (43.8%) 11 (50%) 1.20 (0.58-2.47) 0.80
Regular medications 44.3% 28 (43.1%) 11 (47.8%) 1.15 (0.57-2.32) 0.88
Short-acting Rz-agonist 23.0% 15 (23.4%) 5 (21.7%) 0.93 (0.39-2.18) 0.99
Long-acting B-agonist 4.6% 3 (4.7%) 1 (4.3%) 0.94 (0.16-5.34) 0.99
Corticosteroids 18.4% 10 (15.6%) 6 (26.1%) 1.56 (0.73-3.33) 0.35
Inhaled 11.5% 8 (12.5%) 2 (8.6%) 0.73  (0.20-2.67) 0.99
Oral 6.9% 2 (3.1%) 4 (17.4%) 2.84 (1.43-5.66) 0.04
Methylxanthines 13.8% 7 (10.9%) 5 (21.7%) 1.73 (0.79-3.79) 0.29
Ipratropium 2.3% 1(1.6%) 1 (4.3%) 1.93 (0.46-8.08) 0.46
Attack medications 97.7% 63 (96.9%) 23 (100%) - - 0.97
Short-acting B-agonist 93.1% 58 (90.6%) 23 (100%) - - 0.33
Long-acting B-agonist 2.3% 1(1.6%) 1 (4.3%) 1.93 (0.46-8.08) 0.46
Corticosteroids 24.1% 14 (21.9%) 7 (30.4%) 1.37 (0.65-2.88) 0.59
Inhaled 3.4% 2 (3.1%) 1 (4.3%) 1.27 (0.25-6.56) 0.99
Oral 18.4% 10 (15.9%) 6 (26.1%) 1.57 (0.74-3.34) 0.35
Methylxanthines 6.9% 3 (4.7%) 3 (13%) 2.02 (0.83-4.91) 0.19
Ipratropium 21.8% 12 (18.8%) 7 (30.4%) 156 (0.75-3.24) 0.38
Length of ER stay (h) 9+ 13 6.74 + 5.37 18.06 + 22.84 - - 0.06

RR = relative risk for poor responders; 95% CI = 95% confidence interval; ER = emergency room.
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Table 2. Clinical and pulmonary function measures obtained before and 1 h after treatment.

Variables Total Good Poor RR 95% ClI P
responders responders

Dyspnea

Pretreatment 94.3% 62 (95.4%) 21 (91.3%) 0.63 (0.20-1.96) 0.60

After 1 h 44.3% 24 (36.9%) 15 (65.2%) 235 (1.11-497) 0.04
Cough

Pretreatment 77.3% 52 (80%) 16 (69.6%0) 0.67 (0.32-1.40) 0.46

After 1 h 39.8% 22 (33.8%) 13 (56.5%) 1.96 (0.97-3.98) 0.10
Feeling of thoracic constriction

Pretreatment 42.0% 27 (41.5%) 10 (43.5%) 1.06 (0.52-2.15) 0.99

After 1 h 11.4% 4 (6.2%) 6 (26.1%) 275 (1.42-5.31) 0.02
Pulse rate (bpm)

Pretreatment 102 £ 16 102.21 + 15.39 101 + 19.14 - - 0.77

After 1 h 107 £ 19 106.62 + 19.25 106.23 + 19.27 - - 0.94
Respiratory rate (breath/min)

Pretreatment 25+ 6 24.35 + 5.38 26.59 + 6.31 - - 0.12

After 1 h 21 £ 4 20.38 £ 4.14 23.05 * 3.61 - - 0.009
Pulsus paradoxus

Pretreatment 4.5% 2 (3.1%) 2 (8.7%) 2.00 (0.70-5.71) 0.28

After 1 h 2.3% 2 (3.1%) 0 - - 0.99
Cyanosis

Pretreatment 12.5% 9 (13.8%) 2 (8.7%) 0.66 (0.18-2.45) 0.72

After 1 h 2.3% 2 (3.1%) 0 - - 0.99
Accessory muscle use

Pretreatment 48.9% 30 (46.2%) 13 (56.5%) 1.36 (0.66-2.76) 0.54

After 1 h 13.6% 4 (6.2%) 8 (34.8%) 3.37 (1.84-6.18) 0.001
Supraclavicular or intercostal retractions

Pretreatment 33.0% 20 (30.8%) 9 (39.1%) 1.30 (0.64-2.65) 0.63

After 1 h 6.8% 4 (6.2%) 2 (8.7%) 1.30 (0.39-4.27) 0.65
Inability to speak

Pretreatment 13.6% 9 (13.8%) 3 (13%) 0.95 (0.33-2.71) 0.99

After 1 h 1.1% 1 (1.5%) 0 - - 0.99
Wheezing

Pretreatment 95.5% 63 (96.9%) 21 (91.3%) 0.50 (0.17-1.42) 0.28

After 1 h 69.3% 43 (66.2%) 18 (78.3%) 159 (0.66-3.84) 0.41
Oxygen saturation (%)

Pretreatment 94 + 3 94.32 + 3.02 94.87 + 1.87 - - 0.42

After 1 h 95 + 2 95.33 £ 2.05 94.37 + 2.34 - - 0.09
FEV; (%)*

Pretreatment 36 + 14 37.23 + 14.87 30.91 + 9.68 - - 0.02

After 1 h 52 + 18 55.82 + 18.10 42.74 + 15.08 - - 0.003
PEFR (%)*

Pretreatment 32 £11 33.43 + 10.40 28.57 + 11.13 - - 0.06

After 1 h 47 + 16 50.43 + 15.23 37.17 £ 11.83 - - 0.000
FVC (%0)*

Pretreatment 59 + 19 60.57 + 20.16 53.13 * 16.17 - - 0.11

After 1 h 76 £ 21 78.06 + 19.18 69.30 + 25.39 - - 0.09

RR = relative risk for poor responders; 95% CI = 95% confidence interval; FEV4 = forced expiratory volume in
1's; PEFR = peak expiratory flow rate; FVC = forced vital capacity.

*Predict for sex, race, age and height.
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monary functional factor assessed during
the first hour of management in the ER could
adequately predict the outcome of acute epi-
sodes. Previous studies have suggested thata
multifactorial assessment of patients with
acute asthma may provide the key to achiev-
ing this goal (8). So, we proposed an index
score composed of two variables which are
commonly and easily measured in the as-
sessment of patients with acute asthma. De-
spite our efforts, wide overlap between good
responders and poor responders was ob-
served, with a predictor index score of 1. On
the other hand, a predictor index score of 0
suggested that the patient should be consid-
ered for discharge, while an index score of 2
suggested that the patient should be consid-
ered for prompt hospitalization. The fact that
a substantial proportion of our patients had
an index score of 1 emphasizes the need for
additional evaluation of clinical data and lung
function in predicting the post-discharge
course and the need for admission to hospital.

Previous studies have demonstrated that
the failure of initial therapy to improve expi-
ratory flow predicts a more severe course
and the need for hospitalization (15-17).

In 1976, Banner et al. (15) studied 67
episodes of acute asthma treated in an ER and
suggested that severely obstructed patients
(PEFR <16% of predicted) whose PEFR re-
mained less than 60 1/min, or who exhibited a
less than 16% improvement following 0.3
ml epinephrine be promptly admitted.

In 1979, Nowak et al. (18) studied 82
patients before and after emergency therapy
for acute asthma. An FEV, <0.6 liter before
treatment or an FEV, <1.6 liters after emer-
gency treatment was associated with an un-
favorable course. They concluded that spi-
rometry could identify asthmatic patients
who would require admission or who would
have significant airway obstruction within
48 h after discharge from the ER.

In 1981, Fischl et al. (3) evaluated 205
patients who presented to the ER for treat-
ment of asthma. A predictive index using a

combination of presenting factors was de-
veloped: pulse rate =120/min, respiratory
rate 230/min, pulsus paradoxus 218 mmHg,
PEFR <120 I/min, moderate to severe dysp-
nea, accessory muscle use, and wheezing.
The index ranged from 0 to 7, increasing
with the severity of symptoms. An index of 4
or higher was 95% accurate in predicting the
risk of relapse and 96% accurate in predict-
ing the need for hospitalization.
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Table 3. Comparison between the indices.
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Figure 1. ROC curve obtained
from the predictive index score.

Figure 2. Index score for 88 pa-
tients with acute asthma.

Index Score0 Score 1 Score 2 Total of
possible points
Present study 2 points
PEFR after 1 h <40% predicted Absent  Present -
Accessory muscle use at 1 h Absent  Present -
Rodrigo and Rodrigo (14) 4 points
PEFR at 30 min (% predicted) >50 40-49 <40
Change in PEFR from baseline >90 60-89 <60
at 30 min (I/min)
Rodrigo and Rodrigo (13) 6 points
PEFR variation at 30 min (I/min) >50 50-20 <20
PEFR at 30 min (% predicted) >45 45-35 <35
Accessory muscle use at 30 min 0-1 2 8

PEFR = peak expiratory flow rate.

Braz ) Med Biol Res 35(1) 2002



46

Braz J Med Biol Res 35(1) 2002

In 1992, Bolliger et al. (12) assessed 52
patients with acute asthma who presented to
the ER. The patient’s clinical data and lung
function were recorded. In the cited study it
was not possible to reliably predict on ad-
mission the long-term response of individual
patients to treatment of an asthma attack
with or without a predictive index. Applying
the Fischl index (3) to the patients studied
was even less useful than applying PEFR
alone owing to a considerable overlap.

In 1997, Rodrigo and Rodrigo (13) ex-
amined 184 adults with acute asthma who
presented to the ER. Discriminant analysis
identified three independent variables that
made the greatest contribution to the dis-
crimination between discharged and hospi-
talized patients: PEFR variation over base-
line, PEFR as percent of predicted value, and
accessory muscle use, all measured 30 min
after the beginning of treatment. The index
presented 0.86 sensitivity, 0.96 specificity,
0.75 positive predictive value, and 0.98 nega-
tive predictive value.

In 1998, Rodrigo and Rodrigo (14) de-
veloped an index with only two variables:
PEFR as percent of predicted value and PEFR
variation over baseline, both measured over
30 min. The index presented 0.79 sensitivi-
ty, 0.96 specificity, 0.94 positive predictive
value, and 0.86 negative predictive value.

The main difference between our study
and those of Rodrigo and Rodrigo (13,14) is
that we used a single cutoff point for each
selected variable (PEFR after 1 h <40% of
predicted value and presence or absence of
accessory muscle use after 1 h of treatment),
in contrast with the use of two cutoff points
for the selected variables in the cited studies
(see Table 3). Also we used PEFR as percent
of predicted value instead of PEFR variation
over baseline. These modifications were in-
tended to simplify the index score used in
clinical practice.

Another difference was the treatment pro-
tocol: in our study albuterol was delivered
with a continuous flow nebulizer at 20-min
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intervals for 60 min (three doses), as com-
pared with albuterol delivered with a me-
tered-dose inhaler into a spacer device acti-
vated at 10-min intervals for 30 min (three
doses) in the work of Rodrigo and Rodrigo
(13,14). As a result, in our study we devel-
oped a predictive index for evaluating pa-
tients after 60 min of treatment, as opposed
to evaluation after 30 min of treatment in
Rodrigo and Rodrigo’s work (13,14).

By contrast with these two studies (13,14)
we were unable to predict outcome reliably
for our patients in the ER with or without a
predictor index. These findings are in accor-
dance with most earlier studies that failed to
reliably identify poor outcome by measure-
ments of single risk factors or by multifacto-
rial predictor indices applied to acute asth-
matic patients during their ER stay (12).

In our study, the treatment protocol and
the clinical criteria used to discharge the
asthmatic patients from the ER resulted in a
22.7% relapse rate within 10 days, similar to
that reported by others, which ranged from
10 to 37% (3,13,18,19).

Measurement of airflow obstruction in
acute asthma should be made using bedside
determination of PEFR or FEV;. In general,
the results of these tests are expressed in
relation to predicted values for sex, age and
height. However, some asthmatic patients
may have significant fixed airflow obstruc-
tion even when they are asymptomatic.
Knowledge of the degree of fixed airflow
obstruction during asymptomatic periods and
the patient’s personal best PEFR or FEV is
useful in interpreting lung function measure-
ments made during the acute exacerbation.
Unfortunately, this information is usually
not available in the acute setting (4,7).

Current guidelines for the management
of asthma recognize the importance of pre-
ventive anti-inflammatory therapy (6). Indi-
viduals who require emergency treatment
for their asthma are generally considered to
have extremely poorly controlled disease
and to be at increased risk for death. It was
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found that patient education about the proper
management of asthma can significantly re-
duce the number of asthma attacks and ER
visits (20). In our study, only 11.5% of the
asthmatic patients had been treated with in-
haled corticosteroids in the ambulatory care
setting. We believe that this finding reflects
the low socioeconomic status of our asth-
matic population and their inappropriate re-
liance on ER care. Patients with these char-
acteristics would benefit from more inten-
sive management of their asthma. Provision
of self-management education in the ER and
facilitating the referral and access to ambu-
latory care facilities from the ER might serve
to reduce asthma morbidity (20).

In the present study it was possible to
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