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Background: Health-related quality of life (HRQoL) represents an important variable in asthma management. To date, to our
knowledge, no study has explored the relationship between HRQoL and sensitization in patients with asthma.
Objective: To evaluate the relationships among HRQoL and sensitization, pulmonary function, and bronchial hyperreactivity

in a group of young men with intermittent asthma.

Methods: We studied 185 conscripts with intermittent asthma and bronchial hyperreactivity. The Asthma Quality of Life
Questionnaire was used. Skin prick testing, spirometry, and methacholine challenge were performed in all participants.

Results: The Asthma Quality of Life Questionnaire median scores were greater than 4, indicating suboptimal HRQoL.
Polysensitization was significantly associated with the worst HRQoL, whereas pulmonary function and bronchial hyperreactivity

category were not.

Conclusions: This study provides the first evidence that HRQoL is associated with polysensitization in intermittent asthma and
underlines the importance of evaluating this issue when managing young patients with slight respiratory symptoms.

INTRODUCTION

Asthma represents a global health problem because it sub-
stantially affects medical costs and socioeconomic outcomes
and because it interferes with psychological well-being and
the capacity to function in activities of daily living, as has
recently been well documented in the literature.! To obtain a
complete evaluation of the impact of asthma from a subjec-
tive point of view, health-related quality of life (HRQoL) is
currently evaluated along with traditional biomedical vari-
ables.? Whereas symptoms, pulmonary function, and the ef-
fects of treatment on the HRQoL of patients with asthma have
received great attention, few articles have investigated the
relationship between bronchial hyperreactivity (BHR) and
HRQoL by means of a specific tool.>* Furthermore, no study
has been conducted, to our knowledge, to relate sensitization
to HRQoL in patients with asthma. Thus, the primary aim of
this study was to evaluate the possible association between
HRQoL, measured using the Asthma Quality of Life Ques-
tionnaire (AQLQ),’ and sensitization, evaluated by skin prick
testing, in a population of Italian conscripts with intermittent
asthma. Furthermore, this study aimed to verify the relation-
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ship of HRQoL with pulmonary function and BHR, evaluated
by methacholine challenge.

MATERIALS AND METHODS

Study Patients and Design
A total of 185 young men with a mean (SD) age of 21.3 (3.7)
years and referred as conscripts for a medical visit were
enrolled in the study. A detailed clinical history and a com-
plete physical examination were performed for each patient.
All the patients had a diagnosis of intermittent asthma by
clinical and functional features, according to the Global Ini-
tiative for Asthma guidelines.®

The study was conducted as a cross-sectional observational
study. Only patients who met all the following criteria were
eligible for inclusion in the study: a diagnosis of intermittent
asthma, forced expiratory volume in 1 second (FEV,) values
of 80% of predicted or greater, and positive methacholine
challenge results. Informed consent was obtained before
study entry. The exclusion criteria were allergic rhinitis, acute
and chronic upper and lower respiratory tract infections in the
30 days before the study, previous or current specific immu-
notherapy, the use of inhaled or oral corticosteroids during
the previous 4 weeks, and the use of antileukotrienes and
long-acting [3,-agonists in the previous week. Skin prick
testing, spirometry, methacholine challenge, and HRQoL
evaluation were performed in all participants. The study was
approved by the Navy Hospital Review Board.

Procedures

Sensitization was evaluated by skin prick testing, performed
as stated by the European Academy of Allergology and
Clinical Immunology.” The allergen panel consisted of house
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Table 1. Clinical Characteristics of the 185 Male Subjects Enrolled in the Study

Characteristic Value
Age, mean (SD), y 21.33.7)
Smoker, No. (%) 13(7)
Skin prick test result, No. (%)
Negative 7 (3.8)
Monosensitivity 42 (22.7)
Polysensitivity 136 (73.5)

FVC, median (25th-75th percentile), % of predicted
FEV;, median (25th-75th percentile), % of predicted
FEF,5.75, mean (SD)
PD,,/FEV,, median (25th-75th percentile)
BHR, No. (%)
Very mild
Mild
Moderate
Severe
AQLQ domain score, median (25th-75th percentile)
Symptoms
Emotional function
Environmental stimuli
Activity limitation

96 (90.00-104.00)
99.00 (90.00-109.00)
93.1 (7.0)

180 (70-320)

58 (31.3
4.13 (3.34-5.29)
3.83 (3.08-5.09)
4.60 (3.50-6.20)
4.25 (3.50-5.50)
4.18 (3.55-5.36)

Abbreviations: AQLQ, Asthma Quality of Life Questionnaire; BHR, bronchial hyperreactivity; FEF,5 ;5, forced expiratory flow between 25% and
75%; FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; PD,,, provocation dose of methacholine sufficient to induce BHR.

dust mites (Dermatophagoides farinae and Dermatopha-
goides pteronyssinus), cat, dog, grass mix, Compositae mix,
Parietaria judaica, birch, hazel tree, olive tree, Alternaria
tenuis, Cladosporium, and aspergilli mix; the concentration
of allergen extracts was 100 IR/mL (Stallergenes, Milan,
Italy).

Spirometry was performed using a computer-assisted
spirometer (Pulmolab 435-Spiro 235; Pulmolab, Morgan,
England) and according to the European Respiratory So-
ciety guidelines using the European Community for Steel
and Coal reference equations.® Four categories of BHR
were considered: very mild (provocation dose of metha-
choline sufficient to induce BHR [PD,,]/FEV, >800 ug/
mL), mild (PD,y/FEV, of 401-800 ug/mL), moderate
(PD,y/FEV, of 101-400 wg/mL), and severe (PD,,/FEV,
=100 pg/mL), as previously reported.” Methacholine was
administered using a computerized dosimeter (Mefar
MB3; Mefar, Marcos, Italy) activated by the inhalator
effort. Participants inhaled progressively increasing doses
of methacholine, starting at 30 wg/mL and progressing to
1,200 pg/mL in 11 steps. The procedure was discontinued
when FEV, decreased by more than 20% from baseline. A
computerized algorithm provided the PD,, value. If no
response was obtained with the maximal cumulative dose
of 1,200 wg/mL, the test result was considered negative.

Measuring HRQoL

The AQLQ is a 32-item disease-specific questionnaire that
has been well validated to measure the problems that adult
patients with asthma experience in their daily lives.’ Patients
are asked to indicate on a 7-point scale (1 indicating maxi-
mum impairment and 7 indicating no impairment) how they

have been during the previous 2 weeks. The items are
grouped into 4 domains: activity limitation (11 items), symp-
toms (12 items), emotional function (5 items), and environ-
mental stimuli (4 items). Global and domain scores result
from summing across equally weighted items. Higher scores
indicate better QoL. A score of 0.5 (global and in each
domain) has been demonstrated to correspond to the minimal
important difference of QoL, and a score of 1 corresponds to
a moderate change.'? In this study, we used the validated
Italian version of the questionnaire.

Statistical Analysis

Descriptive statistics were computed as mean and standard
deviation for continuous variables, or as median and 25th and
75th percentiles if the distribution was skewed, and as abso-
lute frequency and percentage for categorical variables. For
the primary end point, QoL scores in patients with no sensi-
tivity or monosensitivity vs polysensitivity on skin prick
testing were compared using the Mann-Whitney U test. The
mean differences in scores between the 2 groups were com-
puted, together with their 95% confidence intervals. For
secondary end points, the Spearman R was computed to
measure the strength of the association of pulmonary function
or PD,, with QoL. Nonparametric analysis of variance (the
Kruskal-Wallis U test) was used to compare QoL scores
across BHR categories. A statistical software program (Stata
8; StataCorp, College Station, TX) was used for computation.
A 2-sided P < .05 was considered statistically significant.
Bonferroni correction for multiple end points was used. The
Spearman correlation coefficient between AQLQ and number
of sensitivities was computed.
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Table 2. AQLQ Scores According to Polysensitivity at Skin Prick Testing*

AQLQ

No sensitivity or
monosensitivity

Polysensitivity
(n = 136)

Mann-Whitney
U test P value

(n = 49)

Global 4.76 (3.72-6.03)
Symptoms score 4.50 (3.50-5.92)
Emotional function score 5.60 (3.80-6.80)
Environmental stimuli score 5.00 (3.75-7.00)
Activity limitation score 4.67 (3.73-6.00)

3.98 (3.28-5.10) .003
3.75 (2.92-4.78) .007
4.40 (3.37-5.80) .002
4.00 (3.25-5.50) .002
4.05 (3.45-4.87) .005

Abbreviation: AQLQ, Asthma Quality of Life Questionnaire.
*Data are given as median (25th-75th percentile).

1.5

Difference in AQLQ score

T T T T T
global symptoms emotion environment activity
AQLQ

Figure 1. Mean differences in Asthma Quality of Life Questionnaire
(AQLQ) scores in patients with no sensitivity or monosensitivity vs poly-
sensitivity on skin prick testing. The horizontal line at 0.5 indicates the
minimal important difference. Error bars represent 95% confidence intervals.

RESULTS

Demographic Data

The presenting characteristics of the participants are summa-
rized in Table 1. Thirteen participants reported smoking hab-
its. Only 7 patients with asthma had negative findings on skin
prick testing, and almost 75% of the participants showed
polysensitivity. Pulmonary function indices were within the
reference ranges. More than half of the patients showed
moderate-to-severe BHR. The AQLQ scores were compara-
ble in the emotional function, environmental stimuli, and
activity limitation domains but were lower in the symptoms
domain. Median scores greater than 4 indicated a sufficiently
good, although not optimal, HRQoL.

Quality-of-Life Assessment

The AQLQ scores, overall and in the 4 explored domains,
were significantly lower in patients with polysensitivity vs
those without sensitivity or with 1 sensitivity (Table 2).
Furthermore, the size of the difference in scores between the
2 groups was of clinical interest (from minimal importance to
moderate change in QoL) for the global score and for each
domain (Fig 1). A median of 3 sensitivities per patient were

recorded (range, 0—8). We observed a significant, although
weak, inverse correlation between the number of sensitivities
and the AQLQ score overall and for each domain (Spearman
R, 16%-20%; P = .01 for all).

The association between pulmonary function, as measured
by forced vital capacity, FEV,, and forced expiratory flow
between 25% and 75%, and AQLQ score is summarized in
Table 3. Correlation coefficients (Spearman R) were in all
cases irrelevant, with maximum values of approximately
17%, pointing to a lack of association, although occasionally
some statistical significance is obtained (but it disappeared
after Bonferroni correction for multiple end points). The
relationship between BHR and AQLQ scores was also of
modest relevance (Table 3). Furthermore, when considering
the 4 categories of BHR, patients with increasing reactivity
seemed to have similar AQLQ scores.

DISCUSSION

Health-related QoL has become one of the most relevant
outcome measures in patients with asthma because many
clinical studies and trials include an HRQoL evaluation.!
Specific questionnaires have been considered appropriate in
asthma, including the AQLQ developed by Juniper et al,>!%12
which showed great responsiveness in several studies.

In the present study, we evaluated the relationships among
HRQoL and sensitization, respiratory function, and BHR in a
group of young men with intermittent asthma. The fact that
all the participants were young men might partially reduce the
global value of the results, although the sample was suffi-
ciently large. Also, we considered only patients with inter-
mittent asthma because a secondary outcome was to evaluate
the relationship between HRQoL and BHR. Thus, we had to
enroll only individuals suitable for methacholine challenge,
ie, those with normal pulmonary function.

The present findings suggest some considerations. First,
almost all the patients were allergic, confirming previous
results in children and young adults.'* Second, AQLQ scores
showed suboptimal HRQoL, mainly concerning symptoms,
despite normal pulmonary function. In fact, although these
individuals had a diagnosis of intermittent asthma and under-
went symptomatic therapy only, they showed impaired
HRQoL. This aspect highlights the importance of HRQoL
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Table 3. Association of Pulmonary Function and Bronchial Hyperreactivity With AQLQ Scores

Emotional function

Global score Symptoms score

Environmental stimuli Activity limitation

score score score
Spearman P Spearman P Spearman P Spearman P Spearman P

R, % value R, % value R, % value R, % value R, % value
FVC 9.0 22 8.6 .25 111 13 9.3 2.1 9.9 .18
FEV, 9.4 .02 10.9 14 10.0 .18 10.0 .18 71 .34
FEF,5 ;5 14.7 .046 16.4 .03 141 .06 13.3 .07 9.4 .20
PD,q 15.0 .04 17.6 .02 16.6 .02 17.3 .02 4.5 .54

Abbreviations: AQLQ, Asthma Quality of Life Questionnaire; FEF,5..5, forced expiratory flow between 25% and 75%; FEV,, forced expiratory
volumes in 1 second; FVC, forced vital capacity; PD,,, provocation dose of methacholine sufficient to induce bronchial hyperreactivity.

evaluation in patients with normal spirometric values who
manifest few symptoms.

Furthermore, sensitization to multiple allergens is signifi-
cantly associated with worse HRQoL. This issue may be ex-
plained by the concept that polysensitized individuals are con-
tinuously exposed to the causal allergen. Allergic inflammation
is strictly related to allergen exposure, as demonstrated by the
concept of minimal persistent inflammation.'* Thus, it is reason-
able to hypothesize that polysensitized patients with asthma are
more inflamed than monosensitized patients, who are less ex-
posed to allergen throughout the year. Therefore, the present
findings provide the first evidence that HRQoL also depends on
polysensitization in intermittent asthma. On the other hand, we
did not find evidence of a significant relationship between pul-
monary function or BHR and HRQoL. Note that our patients
were mildly asthmatic because all of them had normal pulmo-
nary function and underwent symptomatic treatment only. Fur-
thermore, BHR is independent of allergic inflammation.'> Thus,
it seems that HRQoL may be associated with polysensitization
only in intermittent asthma. In conclusion, this study provides
the first evidence that HRQoL is associated with polysensitiza-
tion in intermittent asthma and underlines the importance of
evaluating this issue when managing young patients with slight
respiratory symptoms.
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