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ABSTRACT 
Asthma is a chronic disease that usually is diagnosed and treated in primary care. Most patients 
have a mild to moderate disease.  
Asthma is considered to be caused by inflammation of the airways. There are several conventional 
ways of measuring asthma severity and control: lung function, reversibility to a bronchodilator, 
provocation tests to investigate airway hyperresponsiveness, and measurement of exhaled nitric 
oxide (NO). In recent years, it has been common to incorporate an assessment of quality of life in 
research and practice. The aim of this thesis has been to assess the relationship between quality of 
life, as assessed by the Asthma Quality of Life Questionnaire (AQLQ), and these “objective” 
measures of airway inflammation in patients with mild disease.  
In studies I and III we investigated these relationships and found no significant correlation between 
quality of life, as assessed by AQLQ, and those parameters in patients not treated with 
corticosteroids. However, in study I we found a significant correlation between quality of life and 
the answer to one single question about recent symptoms, as assessed by a visual analogue scale 
(VAS). We also found that females, smokers, ex-smokers and non-atopic patients had lower quality 
of life scores as compared to males, non smokers and atopic patients. 
In study III we found a significant co-variation between exhaled NO and bronchial responsiveness 
to methacholine and dry air. About 75% of the patients had a positive methacholine test, 50% had 
elevated exhaled NO values, and approximately 30% were positive on the dry air provocation test.  
In study IV we wanted to find out if quality of life and markers of asthma activity are influenced by 
inhaled steroids in patients with mild asthma. Seventy patients with mild asthma, not treated with 
steroids, were treated with inhaled fluticasone (250µg bid) or placebo for three months, in a random, 
double blind study. Quality of life scores were high already before treatment and were not 
significantly altered by treatment. Fluticasone induced a decrease in methacholine responsiveness 
(p=0.009), but there was no significant difference between the groups. The bronchial response to 
dry air was reduced by fluticasone (p=0.005), but not by placebo (p=0.02 between groups). Exhaled 
NO decreased in the fluticasone group (p=0.0002), but not in the placebo group (p=0.02 between 
groups). There was a relationship between the small change in quality of life and the reduction of 
exhaled NO (r= -0.43; p=0.013). Otherwise change in quality of life did not correlate with other 
parameters measured. Thus improvement of asthma activity markers, following treatment with 
inhaled steroids, is not reflected by an improvement in quality of life for patients with mild asthma.  
In study II we investigated two groups of primary care patients with mild asthma who regarded 
themselves symptom-free, as assessed by the visual analogue scale (VAS). At a first visit we found 
a lower quality of life in patients with an impaired lung function, so called poor perceivers. Three 
months of therapy adjustment in that group resulted in a substantial improvement in quality of life, 
up to the same level as with the patients having an initially normal lung function. Also lung 
function improved, but not up to the same level as in the other group.  
In conclusion, we found that the majority of patients with asthma in primary care have high quality 
of life scores. We found no correlation between quality of life and parameters such as lung function, 
reversibility to a bronchodilator, bronchial reversibility to a direct and an indirect stimuli and 
exhaled NO in steroid-free patients with mild asthma. There was a fairly good correlation between 
quality of life and VAS. In patients with mild asthma three months of steroid inhalation altered 
bronchial responsiveness and exhaled NO-levels, but had no effects on quality of life. We have also 
shown that patients with mild asthma and impaired lung function, who regard themselves as free of 
symptoms, experience a clinical relevant improvement in quality of life following adjustment of 
therapy. 
Key worlds: Mild Asthma, primary care, quality of life, airway inflammation, bronchial 
responsiveness, fluticasone.  
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Introduction 
 
Background 
 
Asthma is a chronic disease, which usually is diagnosed and treated in primary care. The 
majority of patients have mild to moderate asthma [Rabe et al., 2000; Rabe et al., 2004; 
Ställberg et al.], but the majority of published asthma studies have focused on patients with a 
more severe disease, patients who normally are controlled by specialists.  
 
In clinical practice, patients are usually monitored by registration of their symptoms, physical 
examination, spirometry, PEF measurements and need of medication. Those measurements are 
valuable, but do not reflect how the patients function in their daily lives. The development of 
disease-specific quality of life questionnaires has made it possible to identify which 
impairments are the most troublesome for patients with asthma. In many asthmatic patients, 
physical activity such as sports, shopping or scaling stairs induces symptoms. Other factors 
that may trigger symptoms are environmental stimuli, such as cigarette smoke, strong smells or 
weather conditions interfering with social activities.  
 
In clinical practice, symptoms have always been evaluated through simple questions. These 
questions have been developed into validated and reliable questionnaires that provide insights 
into the patients’ well-being. Such questionnaires reveal functional impairments that influence 
daily life. Since tools for evaluation of symptoms now are available, we decided to use quality 
of life as the primary source of outcome in our studies.  
 
Currently, several well validated, disease-specific quality of life questionnaires, with strong 
measurement properties, are available. Some of the questionnaires are short, easily understood 
and often in self-administrable formats. The patients can relate to the questions and know that 
details that are important to them are being taken into consideration [Juniper, 1997]. 
 
Asthma is currently defined as “a chronic inflammatory disorder of the airways in which many 
cells and cellular elements play a role” [GINA]. The inflammation causes an increase in airway 
responsiveness leading to episodes of symptoms like wheezing, breathlessness, chest tightness 
and coughing, due to occurrences of airflow obstruction. Lung function, reversibility to a 
bronchodilator, airway responsiveness and markers of airway inflammation are often measured 
and used in clinical practice and research. Provocation tests with methacholine and eucapnic 
hyperventilation are used to assess airway hyperresponsiveness, and exhaled nitric oxide is 
measured as “objective” tests that may reflect airway inflammation.  
 
The general aims in our studies have been to evaluate health related quality of life and its 
relationship to those “objective” measurements of asthma activity in patients with mild asthma. 
Moreover, including intervention, we have in two studies, investigated whether adjustment of 
therapy influences quality of life in patients with mild asthma. We have focused on patients 
with mild asthma representing the majority of patients who are managed in primary care. 
 
 
 
 
 
 



 

   2

less frequent than once a week, nocturnal symptoms not more than twice a month and normal 
lung function between episodes during treatment with low-dose inhaled steroids [GINA]. 

 
 
 

Number of patients 

 
 
MILD ≈65% 

MODERATE 
≈ 30% SEVERE

≈ 5%

Asthma severity 
 

 
Figure 1.  Asthma severity. A majority of asthma patients suffer from mild disease. 
 
 
 
Mild Asthma 
 
Most epidemiological data does not make distinctions among categories of asthma severity, 
although it is widely understood that most patients have a mild or very mild disease. In a 
worldwide study it was demonstrated that 59% of asthmatic patients in the U.S.A. and 63% in 
Western Europe suffered from mild or intermittent disease [Rabe et al., 2004]. In the European 
AIRE-study, 65.9% of the adult patients reported that they had no asthma symptoms during the 
past four weeks [Rabe et al., 2000].  In a Swedish study, 59% of the asthmatic patients in 
primary care only experienced symptoms “sometimes”, and 26% were almost free from 
symptoms [Ställberg et al.]. These studies clearly indicate that a substantial number of the 
asthmatic patients in primary care, suffer from mild disease. In a Dutch study in primary care it 
was found that asthma/COPD of all severities increased, between 1977 and 1992. The increase 
was predominantly observed amongst those considered to have mild-to-moderate disease 
[Tirimanna et al.].  
 
In the Global Initiative for Asthma, GINA, mild persistent asthma is characterised by 
symptoms suffered more frequently than once a week but less than once a day, nocturnal 
symptoms more than twice a month but less than once a week, and normal lung function 
between episodes without regular treatment. Intermittent asthma is characterized by symptoms 
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ccording to the GINA, asthma is considered controlled if patients have: minimal chronic 
ymptoms; minimal or infrequent exacerbations; no emergency hospital visits; minimal use of 

 

y treated and that the overall adherence to guidelines is poor [Taylor et al.; Legorreta 

ed. A 
ibliographic search was run between January 1993 and August 2003. Of a total of 5.600 

 39 
ity; 

do not use consistent methods for 
sthma classification, nor any consistent definition of mild asthma. Asthma severity has been 

e of 

ms, rather than 
dhering to severity classification as advocated in the GINA guidelines. As a result, 73.4% of 

-
ong 

ssociated with a short-term asthma burden; 59% of the patients with mild intermittent asthma 
to severe 

mpact of misclassification on management 

patients with mild asthma have not received a 
orrect diagnosis. The consequences of being inappropriately categorized as having mild 

s not according to current guidelines. As part of 
e European Community Respiratory Survey, non-selected patients) with asthma (22 to 44 

years of age, in two French cities, were examined to assess possible under-treatment. 

 
 
A
s
as-needed β2-agonists; no limitation in their activity levels; peak expiratory flow (PEF) 
circadian variation <20%; near normal PEF and minimal or no adverse effects from medication
[GINA]. 
Despite the widespread acceptance of guidelines, it is obvious that many patients are not 
adequatel
et al.; Chapman et al., 2001]. There is evidence that the problems of inadequate or intermittent 
treatment are the most common amongst patients with mild asthma [Cockcroft et al.].  
 
Recently, a review on the impact of “mild” asthma on health outcome has been publish
b
studies, only 39 met the inclusion/exclusion criteria: adult population, English language, 
stratification according to asthma severity -which should be mentioned in the abstract. The
studies included information on one or more of four categories: categorizing asthma sever
impact of mild asthma on health-related quality of life; impact of mild asthma on cost; impact 
of misclassification on management [Chapman, 2005]. 
 
It was found that asthma investigators and practitioners 
a
defined using a diverse range of parameters. Mild asthma has been defined according to us
medication, asthma symptoms, lung function parameters or more complex parameters and 
various combinations of those parameters. Asthma management guidelines were used in only 
three studies to assess severity [Diette et al.;Goeman et al.;Tinkelman et al.]. 
 
General practitioners tend to assess asthma severity based on patients’ sympto
a
patients with mild intermittent asthma and 60% of patients with mild persistent asthma were 
under-treated due to inadequate assessment of asthma severity [Verleden et al.]. Patients 
themselves often underestimate the severity of their disease and are therefore at risk for under
treatment [Nguyen et al.]. Furthermore, agreement is poor about severity classification am
specialists. Three pulmonary specialists who extracted clinical findings from out-patient 
progress notes, agreed on severity classification in only 57% of the cases [Ertle et al.]. 
 
In one study, investigating the burden of asthma satisfaction with health was strongly 
a
reported “very good to excellent “ health, whereas only 31.6% of them with moderate 
asthma reported a similar level of satisfaction [Fuhlbrigge et al.]. 
 
 
I
 
There is data to support an assumption that many 
c
asthma could be: under-medication, inadequate symptom control, and not being treated 
according to asthma management guidelines. 
 
The patients are often inadequately treated, thu
th
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ase 
king 

. 
all 
 

h 

A 

ermetten et al.;van Schayck et al.].  Morice and co-workers 
und that an initiation of treatment with anti-inflammatory therapy produced the greatest 

s the 
 

ty, 

t classification of disease severity may be 
ternally inconsistent and is unlikely to be applied by primary practitioners, particularly if 

do not 
used 

uality of Life 

valuation of a disease and its treatment has focused on biomedical 
er, the growing interest in outcomes, research has led investigators and 

linicians to consider aspects that are more relevant to the patients. In recent years, the 
n 

social 

According to the international guidelines, among the patients who required anti-inflammatory 
treatment 86.4% were under-treated in Paris and 66.7% in Montpellier. Moreover, of the 
patients with severe asthma, 60-85%, were not receiving anti-inflammatory treatment 
[Bousquet et al.].  In one study, 62% of the patients were under-treated with medication as 
compared to the consensus guidelines. Many patients lack a basic knowledge of their dise
and its treatment [Taylor et al.]. A large number of patients with mild asthma are not ta
any medication. In Italy, 76% of mild asthmatics were on inadequate doses of inhaled 
corticosteroids. The most frequent deviation from international guidelines was the lack of 
drugs for quick relief (35.8%). A large number of subjects received an annual amount of 
maintenance therapy covering less than 150 days over a one year period [Poluzzi et al.]
Furthermore, the use of relieve medication in relation to control medication was similar in 
severity categories, indicating that the lack of disease control is as high in individuals with
mild disease as in those with more severe disease. Patients reporting a higher short-term 
symptom burden also reported a lower level of education, lower income, and less private healt
insurance [Fuhlbrigge et al.]. Barr and colleagues showed that only 57% of patients with mild 
asthma adhered to asthma medication guidelines [Barr et al.]. One of the goals of the GIN
guidelines is to achieve a normal or near normal lung function. However, in a world-wide 
study Rabe and colleagues found that lung function was never measured in many patients with 
mild asthma [Rabe et al., 2004]. 
 
Since many patients with mild asthma are under-treated, the effect of various treatment 
regimens has been investigated [V
fo
improvements in mild asthma [Morice et al.]. A consistent finding in the AIRE-study wa
difference between patients´ perceived level of asthma control and reported symptom severity.
There was a tendency for patients to overestimate asthma control and underestimate severi
suggesting a willingness to accept symptoms and lifestyle limitations as an unavoidable 
consequence of their disease [Rabe et al., 2004]. 
 
The term mild asthma may be counterproductive if it encourages under-treatment or 
intermittent treatment. Available data shows tha
in
lung function measurements are required. It is evident that most general practitioners 
follow guidelines in their clinical practise. The guidelines may not be simple enough to be 
by the GP’s in routine practise. It is important to develop guidelines that are acceptable for 
both patients and GP’s and simple enough to be used in routine practice in primary care.  
 
 
 
Q
 
Traditionally, the e
parameters. Howev
c
expression “Quality of Life” (QoL), frequently used in common language, has also bee
adopted in scientific literature. Although no formal definition of quality of life exists, it is 
generally recognized as a multidimensional construct that includes physical, emotional, 
and practical dimensions of everyday life.   
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ealth Related Quality of Life (HRQoL) 

ore specifically, Health Related Quality of Life (HRQoL) has been defined as “the impact of 
as perceived by himself ” [Schipper et al.].  This 

efinition focuses on the importance of a patient’s perspective, in order to obtain a realistic 

s 

d how 
ay life. This aspect is of particular relevance to patients 

uffering from chronic diseases, where the major goals of treatment are to improve daily 

eneric questionnaires have been developed to assess HRQoL in all health conditions. They 
een patients suffering from different diseases, or between patients 

nd healthy subjects. Generic HRQoL instruments are somewhat superficial and may be 

he Medical Outcomes Study Short Form 36 is a widely used generic questionnaire. The 
s been documented in over 1000 publications. It has been useful in 

omparing general and specific populations, comparing the relative burden of diseases and 
 SF-

 

F-12 is a short version of SF-36. Using 12 items the SF-12 assesses the two main dimensions 
l and mental health. The completion of the questionnaire takes about 

o minutes [Ware et al., 1996]. 

he Sickness Impact Profile, (SIP) has been extensively used in clinical research. It contains 
s: physical (45 items); psychosocial (48 items); and 

dependent categories (43 items) [Bergner et al.]. 
 
 

 
H
 
M
both illness and treatment on a patient’s life 
d
picture of the meaning of a disease in real life. In fact the classic outcome variables may only 
partly describe the burden of an illness. Assessing the subjective points of views of the patient
offers a more comprehensive description of the impact of the disease and its therapy on 
everyday life.  
 
Quality of life helps identify problems most frequent and troublesome for the patient, an
these problems interfere with everyd
s
functioning in life and to achieve the highest possible level of well-being. Moreover, HRQoL 
assessment can also provide important information concerning the treatment outcome.  
Traditionally, HRQoL instruments are classified as generic or disease-specific.  
 
 
Generic Questionnaires 
 
G
allow for comparisons betw
a
unresponsive to small but relevant changes from the patient’s perspective. Therefore, the 
benefit of using generic instruments in clinical trials and clinical practice is limited, when 
treatment effects in individuals or within groups are investigated.  
 
Short Form 36 (SF-36) 
 
T
experience with SF-36 ha
c
differentiating the health benefits of a wide range of different treatments. The transformed
36 scores are standardized from 0 to 100. Higher values represent a higher quality of life. It is
suitable for self-administration, computerized administration or by a trained interviewer. It 
takes 5-10 minutes to complete [Ware et al., 1992; Ware, 2000]. 
 
Short Form 12 (SF-12) 
 
S
of quality of life: physica
tw
 
 
Sickness Impact Profile (SIP) 
 
T
136 items divided into 3 domain
in
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pecific questionnaires are designed to focus on dimensions particularly relevant to a specific 
roup of patients (e. g., the elderly), a particular function (e. g., pain, sexual function) or a 
isease. A disease-specific questionnaire does not allow comparison between different health 

tive to changes in HRQoL resulting from treatment. 

ntrol and asthma severity assesses the 
used to measure whether the first two goals above are 

ma, where a cure is normally not attainable and 
, quality of life is an essential outcome. The HRQoL 

fers to the patient’s assessment of his or her current level of functioning and satisfaction, 

s, 
n 

mation about functional impairment 
hysical, emotional and social) impacting on patients’ everyday lives [Juniper, 2001 a]. 

e 
tionnaire 

QLQ), The Mini Asthma Quality of Life Questionnaire (MiniAQLQ), the Asthma Control 
uestionnaire (ACQ), and St George’s Respiratory Questionnaire (SGRQ).  

loped by E. 
uniper et al. It taps both the physical as well as the emotional impact of disease. The AQLQ 
kes approximately 10-15 minutes to complete at the first visit and 5 minutes at follow-up. It 

11 items); symptoms (12 items); emotions 
 items); and exposure to environmental stimuli (4 items). Five of the 11 items in the activity 

d 
 

 
 
Disease-specific Questionnaires 
 
S
g
d
conditions. It is usually more sensi
 
Three fundamental reasons for treating patients are:  
-to prevent any immediacy of death; 
-to reduce the probability of future morbidity; 
-to improve the patients’ well-being. 
 
Most conventional clinical measurement of asthma co
status of the airways and is primarily 
being achieved. In a chronic condition like asth
therapy often is needed for a long time
re
compared to what he or she perceives to be ideal.  
 
Many studies have also shown that the correlation is weak between clinical asthma status and 
asthma-specific quality of life. Conventional measuring of asthma, like spirometry, symptom
airway responsiveness, sputum analysis and use of medication, provides valuable informatio
about the status of the airways but gives little infor
(p
Therefore, to obtain a complete picture of a patient’s health status, Health Related-Quality of 
Life must be measured parallel to conventional clinical indexes [Juniper, 2001 a]. 
 
 
In clinical research and in clinical trials, it has been common to use disease-specific 
questionnaires as end points. Several asthma-specific questionnaires have been developed. Th
ones most commonly used with adult patients are the Asthma Quality of Life Ques
(A
Q
 
 
Asthma Quality of Life Questionnaire (AQLQ) 
 
The AQLQ is a disease-specific, health-related quality of life instrument deve
J
ta
contains 32 items in 4 domains: activity limitation (
(5
domain are individualized, and the patients are asked to point out 5 activities that are limite
because of asthma. The patients score their experiences during the last two weeks on a 7-point
scale, where 1 indicates maximal impairment and 7 no impairment at all [Juniper et al., 1992; 
Juniper et al., 1993].  All items are weighted equally and mean score is calculated across all 
items within each domain. The overall score is the mean score of all items. A clinically 
meaningful change, the minimal important difference, MID, is determined to be 0.5 on the 7-
point scale [Juniper et al., 1994]. There is also a self-administered form AQLQ(S) with 
standardized questions.  
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 the original AQLQ, five activity questions are selected by patients themselves. However, for 
ng-term studies and large clinical trials, generic activities may be more appropriate. 
herefore, a standardized version, the AQLQ (S), has been developed. In that version, five 

ial 
ctivities and sleep) have replaced the five patient-specific activities in the AQLQ [Juniper et 

hma Quality of Life Questionnaire is a shorter version of the AQLQ, containing 
5 questions. It is easier to handle in large clinical trials and long-term monitoring than the 
riginal AQLQ. The MiniAQLQ has 5 items on symptoms, 4 on activity limitations, 3 on 

tion and 3 on environmental stimuli. Its measurement properties are good but 
ot as strong as in the original AQLQ [Juniper et al., 1999 b].  

xists in self-administered form, 
r administration in face-to-face or telephone interviews. It was developed to measure impact 

n overall health, daily life, and perceived wellbeing. It can be used for both asthma and COPD. 
s (frequency and severity); activity 

ctivities that cause or are limited by breathlessness); and impacts (social functioning; 

hma Control Questionnaire has been developed for measurement of asthma control and 
 not primarily a quality of life questionnaire [Juniper et al., 1999 c].  In the original 
uestionnaire, there are seven items, five of which concern symptoms and activity limitations, 

e the use of β2-agonist during the preceding week. 
he FEV1 item can be omitted without changing the validity or measurement properties of the 

ple questionnaires for structural patient 
ported outcomes. In a study in primary care the MiniAQLQ was validated, using the 
QLQ(S) as “gold standard”. The ACQ was validated against the symptom domain of 

ed well with the AQLQ(S). 
he conclusion was that the instruments are sufficiently simple and robust to be suitable for 

er 

 
 
 
Asthma Quality of Life Questionnaire with standardized questions (AQLQ[S]) 
 
In
lo
T
generic activities (strenuous activities, moderate exercise, work-related activities, soc
a
al., 1999 a].  
 
 
 MiniAQLQ 
 
The Mini Ast
1
o
emotional func
n
 
 
St. George’s Respiratory Questionnaire (SGRQ)  
 
The St. George’s Respiratory Questionnaire has 76 items and e
fo
o
Dimensions carried by the questionnaire are: symptom
(a
psychological disturbances resulting from airway disease) [Jones et al., 1991; Jones et al., 
1992]. 
 
 
Asthma Control Questionnaire (ACQ) 
 
The Ast
is
q
one concerning the predicted FEV1, and on
T
instrument at group level [Juniper et al., 2001 b].  
 
 
Validation of the MiniAQLQ and the ACQ in primary care 
 
For primary care use, there is need for brief and sim
re
A
AQLQ(S). The MiniAQLQ and the ACQ questionnaires correlat
T
research and quality of care monitoring in primary care at group level. They may, after furth
validation, even be useful in the management of individual patients [Ehrs et al.]. 
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linical Relevance 

inimal Important Difference (MID) 

 clinical trials, it is simple to determine the statistical significance of changes in quality of 
asy to place the magnitude of these changes in a context that is 

eaningful for health professionals. The minimal important difference can be defined as “the 
 of interest which the patients perceive as beneficial 

nd which would mandate, in the absence of troublesome side-effects and excessive costs, a 
 –

. A 

ngly used as an index for reporting the 
sults of clinical studies. The NNT is the number of patients who have to be treated in order to 

ain one clinically important improvement [Walter]. It is calculated from the proportion of 
 or deterioration on the treatment. Presentation of clinical 

ial results in this manner is meaningful for clinicians and is usually easier to interpret than 

rganization dedicated to improving health and 
ealth care by promoting the science of outcome measurement and the development, 
valuation and distribution of standardized, high-quality instruments that measure health and 

oal of the MOT is to assure the development of high-
uality instruments to measure health outcome, and to achieve standardization of instruments. 

everal questionnaires have been used to assess the HRQoL in patients with mild asthma. 
ome are asthma-specific, such as the Asthma Quality of Life Questionnaire (AQLQ) [Juniper 
t al., 1992; Juniper et al., 1993], The Marks Asthma Quality of Life (MAQoL) questionnaire 

piratory Questionnaire (SGRQ), 
ones et al., 1991; Jones et al., 1992], and the Living with Asthma Questionnaire[Hyland]. 

o 

. 

 
 
 
 
 
C
 
M
 
In
life, but it has not been e
m
smallest difference of score in the domain
a
change in patient management” [Jaeschke et al.].  In the AQLQ, with a 7-point scale, a within
subject score change of 0.5 represents the minimal important difference of quality of life
change in score of 1.0 may be considered a moderate change, and a change greater than 1.5 is 
likely to represent a large change. Changes for improvement and deterioration are the same 
[Juniper et al., 1994].  In the SGRQ a difference of 4 points (0-100 scale) is considered to be 
the minimal important difference [Schunemann et al.]. 
 
 
Number Needed to Treat (NNT) 
 
The number needed to treat, NNT, is becoming increasi
re
g
patients who show an improvement
tr
standard deviation and confidence intervals. 
 
 
Medical Outcomes Trust (MOT) 
 
The Medical Outcomes Trust is a non-profit o
h
e
the outcomes of medical care. The g
q
 
 
 
Impact of mild asthma on health-related Quality of Life 
 
S
S
e
[Marks et al., 1992;  Marks et al., 1993], the St George’s Res
[J
Quality of life evaluation helps identify the most frequent and troublesome problems. It als
demonstrates how the disease interferes with daily life. The questionnaires are likely to be 
sensitive to changes over time, and the questions have clear relevance to the patient population
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ith 

 a study from Scotland, quality of life was assessed in 396 adult patients with mild asthma. 

 St. George’s Respiratory Questionnaire (SGRQ). 
orty-one per cent reported respiratory symptoms every week in the month before the 

ly 
et al.]. 

 than 

hapman claims that patients’ quality of life is likely to be a reflection of actual impairment 

l 
f the instruments used to 

easure HRQoL [Chapman, 2005]. 

omain score in comparison to adolescent athletes with no 
rior diagnosis of these disorders [Hallstrand et al.]. 

ome authors have recommended the use of a combination of generic and specific instruments. 

A disadvantage of disease-specific instruments is that they do not allow for comparisons 
between patients with different conditions. 
 
In general, patients with mild asthma have a better asthma-specific HRQoL than patients w
more severe asthma [Erickson et al.; Sanjuas et al.].  However, a large proportion of patients 
with mild asthma have a poor HRQoL. 
 
In
The patients were 16 to 52 years of age and in the care of family physicians. Their mean FEV1 
was 87% of predicted and PEF was 85% of predicted value. They completed three quality of 
life questionnaires: the SF-36, SF-12 and
F
interview. The presence of any respiratory symptoms in the month before the interview was 
related to significantly lower quality of life scores on several of the SF-36 scales. Physician 
contact due to asthma in the 12 months after interview was significantly related to SF-36, SF-
12 and SGRQ scores. However, when adjusted for symptoms at the time of the interview, on
SGRQ scales remained significant predictors of prospective physician contact [Osman 
In another study of 399 children, quality of life scores were correlated with child-reported 
anxiety incidence. The children participating in the study had mild asthma symptoms during 
the two weeks prior to their 12-month follow-up clinical visits. They reported a generally 
positive quality of life, suggesting that mild-to-moderate asthma does not significantly impair 
the patient’s well-being. Children’s responses were strongly influenced by anxiety, regardless 
of whether anxiety was directly attributed to their asthma [Annett et al.]. 
 
Viramontes, et al, found that most SF-36 scores were higher for patients with mild asthma
for patients with severe disease, with the exception of the emotional role and mental scores 
which were worse in patients with mild asthma [Viramontes et al.]. 
 
C
compared to patient expectations. Patients who regard themselves as having mild disease are 
likely to have expectations of unimpaired QoL. Another possible explanation for the minima
difference in HRQoL among severity groups would be inadequacy o
m
 
In another study, 160 adolescent athletes with asthma, allergic rhinitis or exercise induced 
asthma answered a generic HRQoL-questionnaire. Athletes with a prior diagnosis of asthma 
had a lower HRQoL scale summary score and lower physical functioning, emotional 
functioning, and school functioning d
p
 
Many patients perceive their asthma as mild or very mild [Erickson et al.; Rabe et al., 2004]. 
Impaired HRQoL can be inferred by improvement observed even in mild asthma by 
appropriate therapy [Kauppinen et al.; Koskela et al.; Vermetten et al.].  
 
S
The two kinds of measuring are likely to produce supplementary information, detecting 
unexpected positive and negative effects of treatment.  
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nfluence of psychological status on symptoms and asthma-related Quality of Life  

here is data indicating that the reporting of symptoms is influenced by psychological status. 
 a study of 230 outpatients, it was shown that patients with more depressive symptoms 
ported worse HRQoL, (AQLQ), than asthma patients with similar disease activity but less 

tients 
nrolled from their primary care practice scoring over the threshold considered positive for 

 

ical trials [Hyland; Jones et al., 1991; Juniper et al., 1993; Marks et al., 1992; Marks 
t al., 1993]. Those questionnaires have clearly indicated responsiveness to treatment with anti-

5; Juniper et al., 1999 d; Juniper et al., 1999 e; Rutten-van 
olken et al.]. To be suitable for evaluating disease management in primary health care, 

original 

ut 
s need 
y to 

o 

tice 
 
 

ltation, patients completed a self-reporting questionnaire with 27 
ems. General Practitioners reviewed the questionnaire scores during consultation and 

ore 

had 

n 
the 

I
 
T
In
re
depressive symptoms. The rate of depressive symptoms was notable, with 45% of the pa
e
depression screening, according to the Geriatric Depression Scale (GDS) [Mancuso et al.]. In a
study of 715 subjects, who participated in the European Commission Respiratory Health 
Survey, a significant correlation was found between anxiety, depression and the report of 
asthma symptoms [Janson et al.]. In another study by Dales and colleagues, 600 “healthy” 
individuals were surveyed regarding respiratory symptoms, such as breathlessness and 
wheezing. Individuals with more depressive symptoms reported more respiratory symptoms 
[Dales].   
 
Application to clinical practice  
 
The quality of life questionnaires were originally developed and validated for 
use in clin
e
asthmatic drugs [Juniper et al., 199
M
questionnaires must be easy to use and validated in that particular setting. The 
questionnaires are long, take at least 10 minutes to complete, and are often complex to 
administer and to score. The HRQoL instruments are not mainly validated for use on individual 
patients. Simple questionnaires for measurements of health related quality of life would be 
valuable for surveys of asthma management and for research on asthma in primary care, b
might also be used in the management of individual patients. However, several standard
to be met for use of QoL-questionnaires at the individual level. First, they should be eas
administer, score and interpret. Second, they should include a variety of health concepts. Third, 
floor and ceiling effects should be minimal in order to minimize the numbers of patients wh
get the lowest or highest scores. Fourth, the scores should have small standard errors, 
indicating precision for cross-sectional assessments and longitudinal monitoring. Fifth, they 
should be valid indicators of what ever construct they represent and be sensitive to clinical 
changes [McHorney et al.]. 
 
Almost no studies have examined the utility of health-status measurements in a routine prac
of primary care. In a study from the Netherlands, fourteen general practitioners at six general
practices monitored 175 patients, aged 18 years or older, having asthma and COPD. Directly
before each follow-up consu
it
recorded their diagnostic and therapeutic interventions. The relationships between patients’ 
quality of life and medication prescription by GPs’, smoking cessation devices, patient 
education and counselling were analysed. There were links between quality of life score and 
GP intervention. Reports of physical complaints were related to changes in medication and to 
more education about the control regimen. Emotional complaints were associated with m
counselling and extra follow-up appointments. The age of a patient was strongly related to 
education: the older the patient, the less education supplied. The large majority of GP’s 
found the information regarding physical complaints useful and more than half of them 
regarded the other information favourably. The patients had greatly appreciated the personal 
monitoring; 92-96% enjoyed completing the quality of life questionnaire, which was not take
as time-consuming, and they were also prepared to continue answering the questionnaire in 
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 after 

ital 

cent knowledge of a child provided an assessment of asthma 
ontrol. Any clinical information available could be taken into consideration when making this 

d no 

arent 
 (r=0.01, 

ly 

esponse to treatment, even when the treatment goal was palliation. 
iven an appropriate instrument the majority believed that QoL data could be collected on a 

easurement of asthma control, like airway calibre, symptoms, 
irway responsiveness and asthma severity, assesses the status of the airways. There is 
onvincing data indicating a weak relationship between lung function and quality of life 

e inferred from clinical 
easurement. HRQoL thus has to be measured directly. Certainly, patients with more severe 

er 
fe 

mitation which is usually 
versible, either spontaneously or with treatment. There are several reasons for these recurrent 

pisodes of airflow limitation. Many stimuli can cause acute bronchoconstriction, such as 
e, cold air, fumes, chemicals and strong emotional expressions like weeping 

r laughing. Acute bronchoconstriction is usually relieved by inhalation from a bronchodilator, 

 height, 

future. The majority of GPs were favourable to the contents of the questionnaire and its 
usefulness. However, they were reluctant to continue this personal monitoring procedure
the experiment [Jacobs et al.]. 
 
In a study from Wales, 42 children responded to a quality of life questionnaire. The 
participants attended four consecutive asthma clinics of which one was a paediatric hosp
asthma clinic and the other three were dedicated primary care, nurse-run asthma clinics. The 
doctor or nurse with the best re
c
judgment, including that derived from interview that day. However, the clinicians ha
knowledge of the details of the quality of life questionnaires. The parents completed a 
questionnaire in which they measured the difficulties they experienced as a result of their 
child’s asthma. There was no correlation between overall QoL scores of the children and the 
assessment of overall asthma control provided by their medical attendants (r=0.02, p=0.98). 
There was poor correlation between overall scores of the children and QoL scores of the p
(r=0.19, p=0.18), as well as between the activity domain scores of children and parents
p=0.45) [Williams et al.]. 
 
In one study, the use of quality of life data in clinical practice was investigated. Approximate
80% of 154 oncologists believed that QoL data should be collected prior to the commencement 
of treatment, but less than 50% actually did so. Similarly, less than 50% assessed QoL as a 
method of monitoring the r
G
routine basis [Morris et al.]. 
 
 
Relation between Quality of Life and clinical measurement 
 
Most conventional clinical m
a
c
[Juniper et al., 2004] and suggesting that quality of life cannot b
m
asthma tend to have a reduced quality of life compared to patients with milder disease [Junip
et al., 1992]. Therefore, to get a more complete picture of a patient’s status, quality of li
should be measured together with the conventional clinical indexes.  
 
 
Lung function  
 
Uncontrolled asthma is recognized by recurrent episodes of airflow li
re
e
allergens, exercis
o
e.g., a short-acting β2-agonist [GINA]. Airflow limitation is also caused by swelling of the 
airway mucosa, chronic mucus plug formation and airway wall remodelling [GINA]. 
Measurement of lung function, particularly the reversibility of lung function abnormality, 
provides a direct assessment of airflow limitation.  
Forced expiratory volume in one second (FEV1) and forced vital capacity (FVC) are directly 
related to the luminal size of the airway (airway calibre) and the elastic properties of the 
surrounding lung tissue. Predicted values for FEV1 and FVC, based on age, gender and
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VC 
991; Miller et al.; Pellegrino et al.].  In 

 

n, e.g., 
ronchodilating drug. In our studies, we 

ave used a combination of salbutamol (5.0 mg ) and ipratropium bromide (0.5 mg) inhaled by 
 nebulizer (Aiolos, Medicinsk Teknik AB, Karlstad, Sweden), and lung function 

as measured before inhalation and 20 minutes after. A 12% improvement in FEV1, after a 

ry Flow (PEF) 

fter inhalation of a 
ronchodilator or in response to a trial of glucocorticosteroid therapy, favours the asthma 

nts can use the PEF-meter at home for day-to-day monitoring 
f asthma. However, most patients prefer to adjust treatment based on symptoms rather than on 

dy 

 of the airway 
mooth muscle, giving rise to variable airflow obstruction and the common symptoms of 
heezing and shortness of breath. Our view of asthma has changed with recognition of the fact 

linical syndrome. It is well known that patients who die 
om asthma attacks have an intense airway inflammation. The airway wall is oedematous and 

 

s 

have been obtained from population studies. The lower cut-off limit for normal FEV1 and F
is usually set at 80% of the predicted value [ATS, 1
studies I and II we chose an arbitrary cut-off level of 75% of predicted value to clearly 
distinguish between patients with normal, and patients with reduced, lung function [ATS,
1991; Miller et al.]. In our studies reference values by Hedenström, et al, were used. 
[Hedenström et al., 1985; Hedenström et al., 1986].  
 
Reversibility 
 
In order to reveal airway obstruction, a reversibility test was performed. Lung functio
FEV1, was measured before and after inhalation of a b
h
the use of a jet
w
bronchodilator, or in response to a glucocorticosteroid therapy, favours the asthma diagnosis 
[ATS, 1991]. 
In study III a significant reversibility was defined by an increase in FEV1 ≥10% of the pre-
inhalation value. This is in accordance with ATS guidelines where an increase in FEV1 <8% is 
regarded as within measurement variability [ATS, 1991; Miller et al.].  
 
Peak Expirato
 
Measurement of peak expiratory flow (PEF) is useful at the clinic or in a primary health care 
setting to help in diagnosing asthma. An improvement of at least 15%, a
b
diagnosis [Quanjer et al.].  Patie
o
PEF monitoring [Caress et al.].  It has been demonstrated that many asthma patients are 
reluctant to measure PEF on a regular basis [Cote et al.; Verschelden et al.]. In the AIRE stu
it was found that ownership of a peak flow meter was the highest in the United Kingdom 
(40%), but regular use was extremely low in all regions [Rabe et al., 2004]. 
 
 
Asthma is an inflammatory disease 
 
Previously it was assumed that asthma was caused by abnormal contractility
s
w
that a chronic condition underlies the c
fr
infiltrated with inflammatory cells, predominantly eosinophils and lymfocytes. The chronic
inflammation leads to enhanced airway hyperresponsiveness with increased asthmatic 
symptoms. These episodes are usually associated with reversible airway obstruction [GINA]. 
Asthma is considered to be caused by chronic airway inflammation, and in research there has 
been a great interest in monitoring biological markers in order to assess the inflammatory 
process. For clinicians, it would be extremely useful to have reliable, objective methods on 
which to base clinical decisions. It has been claimed that outcomes such as markers of 
inflammation, including exhaled NO, bronchial responsiveness, reversibility to bronchodilator
and lung function, may reflect clinical status in the asthmatic patient. 
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here is increasing evidence that endogenous nitric oxide (NO) plays a key role in 
hysiological regulation of airway functions involved in airway diseases, including asthma. 
itric oxide is produced in increasing amounts in patients with asthma. Currently more than 

t exhaled nitric oxide are published. Gustafsson and colleagues first 
emonstrated that NO can be detected in the exhaled air of animals and humans [Gustafsson et 

f exhaled 
s 
 

ion and 
portance. Persistent 

ial provocation tests to demonstrate bronchial hyperreactivity 
HR) or a clinical assessment based on persistence of symptoms, low FEV1 and variability of 

ng. 

ance 

spond too easily and too much to various stimuli [Sterk et al.; Crapo et al.]. The potential for 
xcessive narrowing is clinically the most relevant physiological abnormality in asthma. The 

yperresponsiveness” is not known, but it may be related to 
ltered behaviour in airway smooth muscle secondary to changes in its contractility or 

, it is 
osis 

 Exhaled nitric oxide  
 
T
p
N
1.000 publications abou
d
al.], and Alving and colleagues were the first researchers to report increased levels o
NO with asthma [Alving et al.]. Measurement of the concentration of NO in exhaled air offer
a useful non-invasive method of assessing inflammatory airway disease. The level of exhaled
NO is not increased during bronchoconstriction unless there is coexisting inflammation. 
Therefore, exhaled NO may play a part in differentiating between the inflammatory and 
bronchospastic components of clinical asthma, and may also be useful for guiding the 
therapeutic use of steroids and other anti-inflammatory agents [Ashutosh]. 
Increased levels of NO are associated with eosinophilic activity, but the exact role of NO in 
asthma remains unknown.  
 
A major goal of asthma therapy is to control airway inflammation. Therefore the detect
monitoring of the inflammatory component of asthma is of great clinical im
inflammation in asthma has been evaluated by bronchial lavage, bronchial assessment of 
sputum eosinophilia, bronch
(B
peak expiratory flow. Measurement of exhaled NO has great potential, as a test to assess 
airway inflammation, because it is easy to perform and convenient for the patient. Widespread 
clinical use, especially in primary care, however, would require an availability of less 
expensive and more reliable equipment as well as standardization of techniques and reporti
Establishment of normal ranges, and clarification of the significance of NO value and its 
therapeutic usefulness, also needs further research and consensus. The diagnostic signific
of exhaled NO needs to be evaluated in the context of the overall clinical picture [Ashutosh].  
 
 
Airway hyperresponsiveness   
 
Airway hyperresponsiveness (AHR) is a characteristic feature of asthma in which the airways 
re
e
underlying mechanism of this “h
a
phenotype [Solway]. Several mechanisms have been proposed to explain this airway 
hyperresponsiveness, but evidence suggests that inflammation is an important factor.  
The most common clinical use of provocation tests, for airway hyperresponsiveness, is for 
excluding or confirming asthma. If the patient has symptoms indicating asthma, but 
investigation with spirometry and a reversibility test has failed to confirm the diagnosis
relevant to perform a bronchial challenge test. If the test is negative, the asthma diagn
should be questioned, a positive test supports the asthma diagnosis.  
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igure 2. Airway hyperresponsiveness can be caused by stimuli acting directly or indirectly on  
mooth muscle.  

f hyperresponsiveness can be classified as causing airflow limitation, directly 
y stimulating an airway smooth muscle, or indirectly by releasing active substances from 

 

tructing stimulus-response curves and 
escribing them either in terms of the provocative dose, PD, or provocative concentration, PC, 

 

ve been considered as positive 

nduced by hyperventilation with cold or dry air is not 
lear to us. Evaporation of water from the respiratory mucosa as well as conditioning of the 

inspired air by the respiratory mucosa, is involved in the process [Anderson et al.; Postma et 
al.]. 

 
Methacholine, Histamine 

Direct stimulation 

Smooth muscle 

Exercise, dry-air, 

Airway Osmolarity c

 
 
 

hange 

Inflammatory cells (e.g. mast cells) 

Mediator release 

Indirect 

 
 
 
F
s
 
The mechanism o
b
mediator-secreting cells, such as mast cells or nonmyelinated sensory neurons. Histamine and 
methacholine are the two stimuli most used with a direct effect on airway smooth muscles. 
Other provocative stimuli like exercise, eucapnic voluntary hyperventilation (EVH) of dry air 
and aerosols of hypertonic saline have no direct effect on smooth muscles. Instead they are 
assumed to release mediators from nerve endings, mast cells, or other cells in the airways 
[Sterk et al.; Crapo et al.; Argyros et al.] (Figure 2.).   
 
Airway hyperresponsiveness can be quantified by cons
d
producing a specified fall in lung function. Usually, a fall in FEV1 of 20% of the pre-test value
or the value obtained after inhalation of the diluent, is regarded as a positive test. The 
provocative concentration or dose that reduces FEV1 by 20% from the baseline, PC20 FEV1 or 
PD20 FEV1, thus serves as an index of airway responsiveness. 
In an exercise test, stimulus-response curves are not used. Instead a 10% fall in FEV1 or a 20% 
fall in PEF from the baseline, 5 to 15 minutes after exercise, ha
[Sterk et al.; ATS, 2000, Holzer et al.]. 
 
The mechanism of bronchoconstriction i
c
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toms provoked by eucapnic voluntary hyperventilation (EVH), such as coughing, chest 

r 
n 

normal 

igure 3.  Asthma is an inflammatory disease that leads to airway hyperresponsiveness and  
sthma symptoms. 

arly treatment with corticosteroids is recommended in guidelines for treatment of patients 
ith mild asthma when inhaled bronchodilators alone are insufficient to control the disease 

ma, determining the appropriate 
ircumstances for initiating treatment, with inhaled corticosteroids, is an issue of major 

✓ Viral Infections 

In a eucapnic dry air provocation test FEV1 is performed at 1, 3, 5, 10 and 20 minutes after 4-6 
minutes of hyperventilation of dry air [Argyros et al.]. Hyperresponsiveness is defined as a 
post-challenge fall in FEV1 >10% compared with pre-challenge value [Anderson et al.]. The 
symp
tightness, dyspnoea and wheezing are identical to those following exercise. The major 
advantage in using EVH instead of exercise is the ability of the subject with ease to achieve 
and sustain a higher ventilation rate than that which could be obtained during exercise [Holze
et al.]. Eucapnic voluntary hyperventilation has a high specificity for active asthma: 90% whe
a fall in FEV1 of 10% is taken as abnormal, and 100% when a 15% fall is considered ab
[Hurwitz et al.].  

✓ Allergens 
✓ Chemical sensitizers 

AIRWAY  
HYPERRESPONSIVENESS 

INFLAMMATION 

SYMPTOMS 
 ✓ Cough  

 ✓ Wheeze 

ss  

   
 ✓ Chest tightne
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F
a
 
 
Early treatment with inhaled corticosteroids in asthma  
 
E
w
[GINA; NAEPP]. Since a majority of patients have mild asth
c
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al 

, 

h a β-

d 

f 
ll. 

 
os 

. 

 a risk of 
 studies, 

n 

he general aims of this thesis have been to assess quality of life in patients, preferably with 
a, and to elucidate whether or not there is a relationship between quality of life and 

ion, bronchial responsiveness and markers of inflammation.  

ing a primary health 
are unit, and using a disease-specific questionnaire;  

  To find out whether or not there is any relationship between quality of life and lung function 

  To investigate the relationship between quality of life and markers of asthma such as 

           
e 

aluate if change of treatment will influence quality of life in patients with mild asthma 

importance in asthma care [Drazen et al.].  Most specialists agree that patients with occasion
symptoms can be effectively treated with inhaled β2-agonists alone. If this treatment is 
insufficient, inhaled corticosteroids should be added. The problem with this approach however
is, that the patients have to experience symptoms before progressing to the next step in 
treatment. Therefore, some specialists have advocated the use of inhaled corticosteroids as 
first-line therapy for most patients with asthma [Strube et al.].  They argue that, althoug
agonist offers temporary clinical improvement, an underlying inflammation persists. It has 
been shown that patients taking inhaled corticosteroids had better symptom control and 
required fewer supplementary drugs. In addition, bronchial hyperresponsiveness was reduce
and lung function preserved [Haahtela et al., 1994; Agertoft et al.; Selroos et al., 1995].  As 
airway inflammation is present also in patients with very mild asthma, there may be a risk o
irreversible airflow obstruction due to structural changes (remodelling) of the airway wa
These structural changes are correlated with the duration of the disease [Redington et al.; 
Selroos et al., 2004].  Early treatment is associated with a more favourable long time lung 
function outcome than if treatment is started after a delay of some years [Agertoft et al.;Zeiger
et al.;Peat et al.,Lange et al.;Haahtela et al.,1991, Haahtela et al.,1994; Haahtela 1999; Selro
et al., 1995; Selroos et al., 2004;Pauwels et al.].  Because steroids are effective anti-
inflammatory drugs, it is possible that early treatment with steroids may prevent the 
development of irreversible changes and subsequent progression towards a more severe disease
There are, however, reasons for not prescribing steroids to all patients with newly diagnosed 
asthma. Steroids are not beneficial to all patients, and corticosteroid treatment entails
side effects, especially in long-term treatment.  Although there are only few long-term
on the outcome of mild asthma, no clear indications have appeared that adult asthma patients 
with mild disease are at risk of progression towards crippling, obstructive lung disease [Draze
et al.]. 
 
 
AIMS 
 
T
mild asthm
lung funct
 
The specific aims: 
 
─  To estimate and describe quality of life in patients with asthma attend
c
 
─
and between quality of life and the response to a simple question regarding symptoms; 
 
─
reversibility to a bronchodilator, bronchial responsiveness to direct and indirect stimuli, and 
exhaled nitrogen oxide;       
  
─  To investigate if quality of life and markers of asthma in patients with mild asthma, ar
influenced by treatment with an inhaled steroid; 
 
─  To ev
and with a poor perception of symptoms.  
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ethods are described in detail in my publications and are briefly summarised below. All 
l Ethic Committee.  

ubjects 

d one of four primary health care 
entres on the island of Södermalm, an inner-city part of Stockholm with approximately 

nhabitants. All patients had experienced symptoms interpreted by a general 
ractitioner to be asthmatic. These patients were identified in the primary care asthma register 

 in 
thma 

s 

d   

 

ts who 

20) answered a postal questionnaire regarding heredity, allergic symptoms, 
moking habits and medication and were examined at the primary care centre. They indicated 

t of their disease on a VAS, (see below), after which a lung-function test was 
erformed before and after bronchodilatation. They also answered a quality of life 

ered themselves to be symptom-free (VAS≤20 mm) and who had a 
duced lung function (FEV1≤75% of predicted value), medication was increased during three 

cording to a fixed schedule. Twenty-two patients who also experienced few 
ymptoms (VAS≤20 mm), but who had normal lung function (FEV1>75% of predicted value), 

rom 77 patients who considered themselves free or almost free of symptoms (VAS ≤30 mm), 
ccording to the same question as in studies I and II, exhaled nitric oxide (NO) was analysed, 

amples for analysis of specific IgE were drawn. In addition, spirometry and 

 
 
Materials and methods 
 
M
studies were approved by the loca
 
S
 
All patients, 18-65 years of age, had previously attende
c
100. 000 i
p
and then invited by mail, where they were asked whether or not they wished to participate
the study. Thus, none was included in connection with a consultation due to worsening as
symptoms. Patients were excluded if they were pregnant or if they suffered from seriou
disorders, such as psychiatric disease, alcoholism, rheumatic arthritis, cancer or COPD. Since 
our intention was to study a population of primary care patients with mild asthma, smokers an
ex-smokers were not excluded as long as they had no clear indication of COPD.  
In studies III and IV, patients were only included if they had not been treated with inhaled
steroids during the previous three months and considered themselves free of symptoms as 
assessed by the visual analogue scale (VAS).   
The 42 patients who participated in study II were all recruited from the 120 patien
participated in study I. All 70 patients in study IV were recruited from the 77 patients who 
participated in study III.  
 
Study design 
 
Study I 
 
The patients (n=1
s
the impac
p
questionnaire (AQLQ).  
 
Study II 
 
In 20 patients who consid
re
months ac
s
served as a control group. In this group, treatment was unchanged. After three months, all 
measurements, except for the postal questionnaire, were repeated.   
 
 
Study III 
 
F
a
and blood s
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versibility test were performed. Airway responsiveness was assessed by a bronchial 

cipate in study IV. The 
atients were randomized for either three months of treatment with inhaled fluticasone 

 (250µg bid) or a placebo. After the treatment period, all tests described in study III 
ere repeated, identical to the pre-treatment procedure.  

ostal questionnaire 

 first visit to the health care centre, each of the patients had received a postal 
questionnaire. The questionnaire included questions about asthma, allergic rhinitis, chronic 

questions on respiratory symptoms. Questions concerning any family 
istory of asthma and chronic bronchitis/emphysema, use of asthma medicines, smoking habits, 

ed in 

tatus in a situation similar to the routines in a primary care unit.  The patients were asked to 
a visual analogue scale (VAS). We used 

 VAS as a horizontal line, 100 mm in length, anchored by world descriptors at each end. The 
u 

 of Life Questionnaire (AQLQ) previously   
escribed in detail. The questionnaire has been validated in several studies, has been shown to 

rement properties and is the most used quality of life questionnaire in asthma 
search.  

ion was measured with a Micro-Lab 3300 Spirometer (Micro Medical Ltd, 
ochester, Kent, UK.) according to the standards of the American Thoracic Society [ATS, 

 values by Hedenström et al. were used [Hedenström et al., 1985; Hedenström 
t al., 1986].  For reversibility tests, salbutamol (5.0 mg) and ipratropium bromide (0.5 mg) 

weden). 

f 

re
methacholine challenge, and eucapnic hyperventilation with dry air was performed in random 
order at two further visits. All three visits took place within 10 days.  
 
Study IV 
 
Seventy out of 77 patients who participated in study III agreed to parti
p
propionate
w
 
 
Methods 

 
P
 
Before their

bronchitis, COPD and 
h
socioeconomic groups and professions were also included. The questionnaire has been us
the OLIN-studies in northern Sweden [Lundbäck et al., 1991, Lundbäck et al., 1993; Rönmark].   
 
Visual Analogue Scale (VAS) 
 
The idea in all studies was to get an impression of the patients’ own opinions of their asthma 
s
indicate their symptoms during the last two weeks on 
a
patients indicated the severity of their asthma symptoms by answering the question: “Have yo
experienced any asthma problems or breathing difficulties during the last two weeks?” Each 
end of the scale indicates the range being considered, from “no problems at all” to “problems 
so bad that I had to be admitted to hospital”.  
 
Quality of Life 
 
In all four studies we used the Asthma Quality
d
have good measu
re
 
Lung function 
 
Lung funct
R
1991]. Reference
e
was mixed and inhaled using a jet nebulizer (Ailos, Medicinsk Teknik AB, Karlstad, S
Lung function was measured 20 minutes after inhalation.  In studies III and IV, significant 
reversibility was defined as an increase in FEV1 ≥10% of the pre-inhalation value, which is in 
accordance with the American Thoracic Society (ATS) guidelines, where an increase  <8% o
pre-inhalation values, is likely to be within measurement variability [ATS, 1991]. 
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ethacholine provocation test 

onsiveness to methacholine was assessed by a provocation 
st using a wedge Spirometer (Vitalograph, Buckingham, UK). Inhalation of the diluent was 

 concentrations of methacholine, starting at 0.5 mg/mL. The 
hallenge was stopped when FEV1 had decreased by 20% compared to the value obtained after 

 

EV1 for healthy and asthmatic subjects. The 
 mg, 

thacholine in 203 healthy and 102 
sthmatic subjects. The cut-off line for normal bronchial responsiveness has been defined as 
e point where the two distributions meet. This yields a PD20FEV1 of 0.56 mg, which 

orresponds to the 15th percentile in the healthy subjects and the 80th percentile in the asthmatic 

 
 
Bronchial provocation tests 
 
M
 
In studies III and IV bronchial resp
te
followed by inhalation of doubled
c
inhalation of the diluent, or after inhalation of the highest methacholine concentration (32 
mg/mL). The results were expressed as the cumulative dose or concentration of methacholine,
causing a 20% decrease in FEV1 (PD20FEV1 and PC20FEV1) and a dose-response slope (DRS), 
i.e. the percentage decrease of FEV1 as a function of the cumulative dose (mg), calculated by 
linear regression [Malmberg et al.; Sterk et al.]. 
Reference values for bronchial responsiveness to methacholine have been defined in our 
laboratory. Reference values for PD20FEV1 and PC20FEV1, and the DRS were obtained in 203 
healthy and 102 asthmatic subjects. The cut-off level for bronchial hyperresponsiveness was 
defined as based on the distribution of log PD20F
cut-off level was set at the point were the two distributions met, and was found to be 0.56
corresponding to the 15th percentile of the distribution of the healthy subjects and the 80th 
percentile for the group of asthmatic subjects (Figure 4). The method is described in detail in 
study III.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.   The distribution of bronchial responsiveness to me
a
th
c
subjects. Study III.  
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ucapnic hyperventilation was performed for four minutes with dry air containing 5% CO2 at 
om temperature. (Ailos asthma test®, Karlstad, Sweden). The target ventilation was 

y the patient breathing through a balloon, and FEV1 was 
easured 1, 3, 5, 10, 15 and 20 minutes after the hyperventilation. The maximal FEV1 

 

itric oxide levels were measured by chemiluminiscense following a reaction with ozone 
IOX®, Aerocrine, Stockholm, Sweden). Exhaled NO was determined during a single breath 

ents were performed in accordance with recommendations from the 
merican Thoracic Society [ATS, 1999], with an exhalation flow rate of approximately 

 

topy was assessed by measurement of specific IgE antibodies in plasma (Phadiatop (Unicap®, 
harmacia, Uppsala, Sweden).  IgE values ≤ 0.35 were considered normal.  

tatistics 

esented as mean values with a 95% confidence interval (95% CI) or (SEM) when 
buted normally, or median (25th-75th percentiles) when data were not normally 

istributed. Correction for multiple comparisons was performed using the Bonferroni method 
hen appropriate (p<0.01). Comparisons were performed by analysis of variance (ANOVA) 

, 
 

Eucapnic dry air provocation test 
 
E
ro
35xFEV1x0.75, which was adjusted b
m
decrease compared to the baseline, pre-hyperventilation value was recorded [Argyros et al.].  A
post-challenge fall in FEV1 >10% was defined as positive [Anderson et al.]. 
 
 
Exhaled nitrogen oxide 
 
N
(N
exhalation. The measurem
A
50mL/s. To decrease contamination from the oral cavity, subjects were asked to rinse their
mouths with water and sodium bicarbonate (10%) for one minute prior to the measurement 
procedure. A NO-concentration below 20 ppb was considered normal. 
 
 
Atopy 
 
A
P
 
 
 
 
S
 
 
Results are pr
data was distri
d
w
with Fishers post hoc test, Student’s t-test for paired and unpaired observations, linear 
regression and Pearson’s correlation coefficient, when data was distributed normally. For data
not distributed normally, the Mann-Whitney U-test was used for independent comparisons and
the Wilcoxon signed rank test for dependent comparisons. A p-value <0.05 was considered 
statistically significant.  
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esults 

characteristics 

ber  Sex 
% F 

Mean 
age  

FEV1 % 
predicted

Smoker 
% 

Ex-
smoker % 
             

Non-
smoker %

I Total 120 60 40 79.0 36 27 37 
28 

 C 24 2 

III Total 
IV Total 

33 
P  

 
Table 1.  P ts’ teri  in s es I-IV. F=fe  FP=F asone ionate, 
Plac=Place  
 

tudy        Group       Number     QoL score MID >0.5,  % 
I A 50 6.0  

B 25 5.4  
C 24 4.8  

≈ 5  
III Total 77 

At c 
Non pic 

 
Table 2.  Patients  characteri es I-IV. M  quality of life overall score at first visit 
as assessed by AQLQ.  In the intervenient studies II and IV, the percentage of patients that 
reached the min l important difference, MID, is wn. FP=Flut e propionate

o. 

R
 
 
 

atients’ P
 
 
 

Study Group  Num

 A 
 

50 
25 

58 
44 

36 
46 
42 

89.7 
66.0 
87.1 

16 
56 

56 
16 
33 

B 28 
25 75 4

 D 
II 

21 
42 

66 
53 

43 
 

59.6 
 

52 
 

29 19 
 Total  

 A 22 55 35 88.9 4 32 64 
 B 20 50 47 66.3 55 30 15 

77 66 38 90.6 25 26 49 
70 70   26 27 47 

 FP 36 75 38 
39 

88 
92 

28 
26 

39 
56  lac 34 65 18 

atien  charac stics tudi male, lutic prop
bo. 

 
Quality of Life 
 

        S

 
 
 

II 
D 21 
A 

4.6 
≈6.0 

 
27 22 

 B 20 5.4 5
5.75  

 opi 53 5.88  
 -ato 20 5.42  

IV FP 36 5.62 42 
 Plac 34 5.74 38 

’ st diics in stu ean

ima  sho icason , 
Plac=Placeb
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tudy I 

he 120 patients were categorized into four groups according to a question regarding their 
ymptoms on a VAS, and according to lung function.  

FEV1 >75%  FEV1 ≤75% 
VAS 0-20 mm        A        B 

T  in  d ups according to VAS and pre-
bronchodilator FEV
 

 
 

ction 
r quality of life score (6.0) than patients in the other groups. Patients in 

roup B, who also indicated few symptoms, and had reduced lung function, had a statistically 
ignificant lower quality of life score overall (5.4) than patients in group A. Patients in groups 
 and D who indicated more symptoms (VAS>20 mm) had lower quality of life scores than 

on 

ains), 
on 

ut steroid treatment 
ad higher quality of life scores than patients who were treated with steroids.  

 
 
S
 
T
s
 
 

VAS  >20 mm        C        D 
   
  
a

 
ivided into groble 3. Patients  studies I and II

1.

Patients who indicated few symptoms (VAS<20 mm) and who had normal lung fun
(group A) had a highe
g
s
C
the other groups (4.8 and 4.6). In spite of the fact that there was a difference in lung functi
between group C and D, we found no statistically significant difference in quality of life 
between the groups. For environmental factors, like exposure to cigarette smoke, dust, air 
pollution and strong odors there was a clear difference between patients who experienced 
symptoms (groups C and D)  and those who did not (groups A and B).  
 
There was a fairly good correlation between VAS and quality of life (p<0.001 for all dom
whereas the correlation between FEV1 and quality of life was poor. No significant correlati
was found between VAS and FEV1. In general, men had higher quality of life scores than 
women, with regard to all domains and overall estimation. Patients witho
h
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impaired lung function (group B). Visit 1=study entry; visit 2=data after 3 months of unaltered 
treatment (group A) or increased treatment (group B). In group B a significant improvement 
was observed after 3 months (Study II.). 

s 
ssment in the Asthma Quality of Life Questionnaire, 

QLQ), for patients in group B. In group A, where no alteration of therapy took place, we 
ignificant change in quality of life. At the second visit we found no difference in 

uality of life between the two groups (Figure 5.). 

≤200 µg  FP per day 
 

 per day 
 per day 

>200 µg  FP per day 
 

tervention 0 µg BUD bid ubling of the d salmeterol 50µg 

Table 4.  In patients ≤75% of predicted va ed
BUD: budesonide; BDP: Beclomethasone diproprionate; FP: fluticasone dipropionate;    
DSGC: disodium cr
 
In group A where there was no change in therapy approximately 25% of the patients reached 

s 
 eight 

bjects in group B.  

 

6 

5,

 
 
Figure 5. Quality of life score in patients without symptoms with normal (group A) and 

 
Study II  
 
After three months of increased treatment according to table 4, a significant improvement wa
observed for all domains and overall asse
(A
found no s
q
 
 I II II 
Current therapy  No treatment 

β-Agonist prn 
DSCG prn 

≤400µg  BUD per day 
≤400 µg  BDP per day 

>400µg  BUD
>400 µg  BDP

In 20
β-Agonist prn 
 

Do
steroid dose 

Ad
bid 

 with FEV1 lue treatment was add .                    

omoglycate. 

the minimal important difference MID of 0.5 (6 out of 22). In group B, where treatment wa
improved, more than 50% reached the MID (12 out of 20). The overall score decreased in
subjects in group A and in one su
 

 

5 

6,

7 

5

5,5

6

6,5

7

Activity limitation 

Symptoms 

Emotion 

Environment

QoL, over all 

Group A 
Group B 

Visit 1 Visit 2 

ity limitation 

Sy Environment 

QoL, over all Emotion Activ

mptoms 
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 before (visit 1) and after (visit 2) 3 months of 
ent (group B). 

to the same level as in group A. (Figure 6.) 
 group B reversibility decreased from 12.3% 

ll tests, including methacholine challenge, dry air challenge, levels of exhaled NO and 
versibility to a bronchodilator, were normal in 8 of the 77 patients. Four of them had 

ymptoms of asthma according to the AQLQ, and an overall score <5. We can not exclude the 
ossibility that these four subjects suffered from asthma. In the four remaining patients, with 

ative and high quality of life scores, the asthma diagnosis was probably erroneous.  

nd 20 

an non-atopic. The difference between atopic and non-atopic subjects reached the MID in the 

) (Figure 7.).  

 
 
FEV1 % predicted

 

80 
75 
70 
65 

 
 
Figure 6. Lung function assessed by FEV1
unaltered treatment (group A) or increased treatm
 
 
Lung function was increased in group B, but not up 

85 
90 
95 

Group A 
Group B 

In (1.6%) to 7.2% (1.0%) of predicted value. 
Corresponding values in group A were 4.0% (1.2%) and 5.0% (1.4%).   
 
 
 
 
Study III 
 
A
re
s
p
all tests neg
 
In 73 out of 77 patients a blood sample for IgE was analysed. 53 of them had a positive a
a negative Phadiatop® test.  
 
The mean quality of life scores for the whole group were: activity limitation 6.00, symptoms 
5.67, emotion 5.92, environment 5.49 and overall score 5.75. Atopic patients had higher scores 
th
activity limitation domain (0.68) and environment domain (0.74) but not in the symptom (0.41) 
and emotional domains (0.12
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rall score) in asthmatic subjects with and 
ithout atopy. Results are presented as mean values with a 95% confidence interval. 

or technical reasons, exhaled NO was measured only in 73 out of 77 patients. The level of 
xhaled NO was elevated (≥20 ppb) in 37 subjects and normal (<20ppb) in 36 patients.  
ronchial challenge, with methacholine and eucapnic hyperventilation, was performed in all 77 

lation 
hallenge.  

 

 

overall score (AQLQ) and exhaled NO (n=73). 

he relationship between the quality of life overall score and the level of exhaled NO is shown 
 figure 8 (n=73). Patients with an increased level of exhaled N0≥20 ppb had significantly 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.   Quality of life (QoL, 4 domains and ove
w
 
F
e
B
subjects, of whom 59 had a positive methacholine test defined as PD20 FEV1 ≤ 0.56 mg.  
A post-challenge decrease >10% was found in 24 patients after a eucapnic hyperventi
c

 
There was no significant correlation between quality of life and any of exhaled NO, lung
function, reversibility, and responsiveness to methacholine or dry air.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8.  Relationship between quality of life 
 
T
in
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igher quality of life scores in the activity limitation domain (p=0.04) and the environmental 
omain (p=0.03), compared to patients with normal levels of exhaled NO. For the 

evels of exhaled NO did significantly correlate with bronchial responsiveness to 
nificant, 

 value 
ts, 32.9 (26.1-39.7) ppb compared to the non-

topic group, 21.0 (10.8-31.2) ppb (p=0.01). There was a tendency toward enhanced bronchial 
g) 

score 

re 9.). The increase in 
uality of life scores was below the minimal important difference, (MID<0.5) in both groups, 

 fluticasone group and 0.25 in the placebo group. 

 
Figure 9. Quality of Life, assessed with the Asthma Quality of Life Questionnaire (AQLQ), for 
the four domains and overall, before and after three months of treatment in asthma patients 
inhaling fluticasone (250µg b i d) or placebo. Mean values and 95% confidence interval. 

h
d
environmental domain this difference reached the MID. 
 
The difference in the quality of life score, between groups of patients with normal and 
abnormal bronchial responsiveness to methacholine, dry air, elevated NO in exhaled air and 
reversibility >10% of the pre-bronchodilator FEV1, did not in any of the cases reach the 
minimal important difference (MID) of 0.5.  
 
L
methacholine (r= -0.37; p=0.002), and dry air (r= -0.47; p<0.0001). A weak, though sig
correlation was also found between FEV1 (% of predicted) and reversibility (r= -0.44; 
p<0.0001). Otherwise no significant correlations were found between the tests. The mean
of exhaled NO was higher in the atopic patien
a
responsiveness to methacholine in the atopic group (PD20 FEV1 0.16 [0.07-0.40] m
compared to the non-atopic group 0.26 (0.15-0.78) mg, (p=0.066) Bronchial responsiveness to 
eucapnic hyperventilation was similar in atopic and non-atopic subjects.  
 
Study IV 
 
All seventy patients completed the study. At visit one, the mean quality of life overall 
was 5.62 in the fluticasone group (n=36) and 5.74 in the placebo group (n=34). After three 
months of treatment the scores had increased to 6.00 in both groups (Figu
q
0.38 in the

Before treatment 

After treatment 

Activity

Symptoms

Emotions

Environment 
Overall

4,5 
5 

5,5 
6 

6,5 
7 

Activity 
Symptoms 

Emotions 
Environment

Overall

Placebo Fluticasone 
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An overall score improvement ≥0.5 of AQLQ was observed in 42% of the patients in the 
fluticasone group and 38% in the placebo group. There was no significant difference between 
the fluticasone and the placebo group hange in quality of life. 
 
Due to technical p xhaled NO was measured at both visits in only 64 of the 70 
patients (33 patients in the fluticasone group and 31 patients in the placebo group). A weak, but 

tically significant correlation was found between the decrease of exhaled NO and an 
im vement in quality of life overall scores in the fluticasone group (r= -0.43, p=0.013). 
Otherwise no significant correlations were found between changes in quality of life scores and 
other parameters.  

 three months of treatment there was a significant decrease in the level of exhaled NO in 
the fluticasone group (p=0.0002), from 19.3 (13.3-39.5) ppb before to 13.9 (8.1-18.7) ppb after 
treatment (Figure 10.).  In the placebo group, pre-treatment value was 20.7 (12.8-36.5) ppb and 
post-treatment value 23.0 (10.5-35.7) ppb (p=0.39). The effect of treatment differed 

icantl between the grou  (p=0.02).  
 
In the 34 (53%) patients with alu NO 
in the flutic , .7-72.9) ppb to 16.9 (13.2-28.1) ppb (p=0.008) was 
observed. Corresponding values in the placebo group were 36.5 (25.5-49.6) ppb and 35.3 

roup 

e median PD20FEV1 increased from 0.18 (0.07-0.57) before to 0.42 (0.16-

0 patients. 
nt reduction in the post-challenge decrease from 

 with regard to c

roblems, e

statis
opr

 
After

signif y ps

exhal
 from 39.7 (29

ed NO v es >20 ppb before treat nt me a reduction of 
asone group

(27.5-44.9) ppb (p=0.50). Neither fluticasone nor placebo influenced the level of exhaled NO 
in those who had normal levels (<20ppb), prior to the treatment period.   
 
After three months of treatment FEV was increased by 2.8% (p=0.02) in the fluticasone g1 
and 0.8% (p=0.53) in the placebo group. The change in FEV1 differed significantly between 
the groups (p=0.03). Corresponding values for FVC was 0.8% (p=0.19) in the fluticasone 
group and 1.1% in the placebo group (p=0.82 between groups). 
 
Reversibility was 7.6 (5.3-9.9) % in the fluticasone group before treatment. After three months 
of treatment, the reversibility was 6.7 (4.9-8.5) %. The corresponding values in the placebo 
group were 6.1(4.3-8.0) % and 6.8(4.6-9.0) %, respectively.  
 
A bronchial methacholine challenge was performed in all 70 patients at both visits. In the 
fluticasone group th
0.80) after, treatment (p=0.09). In the placebo group the corresponding values were 0.22 (0.10-
0.50) before and 0.25 (0.14-0.52) after treatment (p=0.36).  The change of bronchial 
responsiveness induced by treatment did not differ significantly between the groups (p=0.5). 
 
Pre- and post-treatment eucapnic hyperventilation challenges were performed on all 7
In the fluticasone group there was a significa
10.6 (7.5-13.7) % to 6.4 (4.2-8.6) % (p=0.005). In the placebo group the corresponding values 
were 7.0 (4.2-9.8) % before and 7.2 (3.8-10.6) % after treatment (p=0.61). The difference 
between the groups was significant (p=0.02). 
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ter treatment with fluticasone. Each line 
 values. A significant decrease was observed in 

on patients with mild asthma who had visited a 
ents had experienced symptoms interpreted by a 

 previous studies, it is apparent that most asthmatic 
 mild disease [Rabe et al., 2004; Ställberg et al.]. 
identified by telephone screening of households, 
 the United States had mild persistent or 
fication in  GINA guidelines [Rabe et al., 2004; 

e patients were completely or almost free 
”. Two thirds of the asthmatics classified 

is group of patients with mild asthma, a group of patients 
at has not previously been extensively studied.  

0

20

40

100

120

Before After

80

60

Fluticasone
NO (ppb)

 
Figure 10. Levels of exhaled NO before and af
represents one patient. Arrows indicate median
the fluticasone group (p=0.0002). 
 
 
 
 
 
Discussion  
 
The aims of these studies have been to focus 
primary care centre. Prior to the studies all pati
general practitioner to be asthmatic. From
patients visiting a primary care unit suffer from
In the worldwide AIRE-study of adult patients 
63% of patients in Western Europe and 59% in
intermittent asthma based on the severity classi
GINA].  In a Swedish primary care study, 26% of th
of symptoms and 59% had symptoms “sometimes
their asthma as mild or very mild [Ställberg et al.]. These studies clearly indicate that a 
substantial number of the asthmatic patients in primary care suffer from mild disease. We 
therefore focused our studies on th
th
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sthma severity  

he idea in the present studies was to get an impression of the patients´ opinion of their asthma 
n similar to the routines in a primary care unit. Therefore, all subjects were 
ing to their response to the question “Have you experienced any asthma 

 
y, 

r 

a-patients tend to overestimate 
timate severity, suggesting a willingness to accept symptoms and lifestyle 

. In a primary care study in Belgium, it was 

 

ng 

a patients with asthma of varying severity and found that quality 

 

function 

perienced symptoms according 
ain in the quality of life 

 
A
 
T
status in a situatio
ategorized accordc

problems or breathing difficulties during the last two weeks?” on a visual analogue scale 
(VAS). As there is no generally accepted cut-off limit for discriminating between mild and 
moderate asthma symptoms on the VAS, and the aim was to identify patients with no 
symptoms or very mild ones, an arbitrary cut-off limit of 20 mm was chosen in studies I and II. 
In studies III and IV we wanted to study the relationship between quality of life and 
“objective” measures of asthma and we therefore chose a slightly higher cut-off level (30 mm), 
based on the assumption that the “objective” measures probably are closer to normal in patients 
with VAS-score ≤20 mm.  
 
A disadvantage in choosing these criteria is that our results are not directly comparable with
other studies where guidelines have been used for severity classification. In the AIRE-stud
and in the study by Ställberg et al GINA-classification was used to classify patients. Howeve
in both studies there was a clear difference between the patients´ own perceptions of asthma 
ontrol and reported symptom severity. Worldwide, asthmc

control and underes
mitations [Rabe et al., 2004; Ställberg et al.]li

obvious that general practitioners tended to assess asthma severity based on daytime symptoms 
rather than adhering to GINA guidelines [Verleden et al.].   
The AIRE-study showed that lung function tests were not frequently used. With the exception
of Central and Eastern Europe, more than 50% of asthmatic patients reported never having 
performed a lung function test, and only one in three had performed a lung function test duri
the previous year. Ownership of peak flow meters was the most frequent in the United 
Kingdom (40%) but regular use was very low in all regions [Rabe et al., 2000]. 
 
 
Correlation between Quality of Life and clinical measures  
 

 study I we examined asthmIn
of life differed between the groups. In general, patients with few symptoms and normal lung 
function had higher quality of life scores, compared to patients who experienced more 
symptoms and impaired lung function. However, the correlation between quality of life and 
lung function, as assessed by FEV1 , was weak. It is evident that the correlation is weak 
between lung function and how patients feel and function in daily activities. One explanation
would probably be that patients are different with regard to physical activities. An active 
person in a high-pressure job, who also is an athlete, is probably more bothered by airway 
obstruction than a more laid-back person who works at home and who can easily regulate    
his/her life to avoid situations that trigger asthma symptoms. Although both patients present 
similar degrees of airway narrowing, the active person is likely to have a much greater 
impairment in quality of life [Juniper, 1997].  Another explanation could be that lung function 
only reflects the situation at the time of measurement, while the AQLQ score indicate the 
patient’s discomfort during the last two weeks. 
There are a number of studies showing that correlation normally is weak between lung 
nd quality of life [Juniper et al., 1993; Rutten-van Molken et al.; Rowe et al.; Leidy et al.]. a

 
In study I, the most striking difference between patients who, ex
to the VAS, and those who did not, was in the environment dom
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uestionnaire. This finding suggests that airway responsiveness to irritating stimuli is more 

 a 
e. 

by 
e 

ross-

 
il count 

lts of 
arkers with current symptoms 

eeds further investigation by long-term longitudinal studies.  

l 
ll 

y 

ma. 

h of 

 

es 

clinical problems” and “day-
me clinical problems”. All 21 outcome measures fell into anyone of four distinct groups. The 

 

ble 

llular and 

ntified. The study authors conclude that 
atient well-being, quality of life, cannot be imputed from clinical outcome, and that it must be 

q
closely related to patients´ experiences of symptoms and quality of life than lung function as 
assessed by spirometry. Therefore, in study III, we wanted to investigate the relationship 
between quality of life and “irritating” stimuli like methacholine and dry air. Asthma is
chronic disorder of the airways resulting in variable symptoms and airflow limitation over tim
The aim of study III was to evaluate the relationship between quality of life as assessed 
AQLQ and these “objective” measures of asthma. In conformity with the finding in study I, w
found no correlation between quality of life scores and the other parameters. In a similar c
sectional study, 58 children with a wide range of asthma severity and treatment were examined 
[Wilson et al., 2001]. The aim was to correlate the results of recommended methods for 
assessment of inflammation with measurement of asthma control. Exhaled nitric oxide (NO),
serum eosinophilic cationic protein (ECP), and induced sputum (processed for eosinoph
and ECP level) were related to recent symptoms, lung function, and bronchial responsiveness, 
but not to quality of life. The researchers found no significant correlation between the resu
any method. There was no association of any inflammatory m
and only a weak relationship between inflammatory and physiological markers. They 
concluded that the place of these markers remains unclear, and their use in clinical practise 
n
 
In an editorial letter, Hoekstra discusses if eosinophil-derived proteins could be used to 
diagnose or to monitor childhood asthma [Hoekstra].The number of eosinophils in periphera
blood, and the serum concentration of ECP and eosinophils-derived neurotoxin (EDN), as we
as the urinary concentration of EDN are increased in asthmatic children, as compared to 
healthy controls. However, a clear overlap exists between children with asthma and health
controls, indicating that differences between groups cannot easily be extrapolated to 
individuals. Another argument is that elevated levels of serum ECP are not specific for asth
The conclusion was that there is increasing evidence that eosinophil-derived proteins cannot be 
used to diagnose or monitor asthma in children. 
 
It has been argued that these poor correlations arise through imprecise measurement (bot
clinical status and of quality of life). To determine whether the weakness of association is 
solely attributable to instrument noise, or whether quality of life is a distinct component in 
asthma health status, Juniper and colleagues conducted a factor analysis. With a data base from
three clinical trials (n=763), factor analysis was used to explore the relationship between 
quality of life measured by AQLQ, and conventional measurement of clinical asthma status 
(symptoms, airway calibre, and rescue β2 –agonist use). Analysis of 21 different outcom
revealed that, overall asthma health status has four components (factors) that can be named: 
“asthma specific quality of life”, “airway calibre”, “night-time 
ti
researchers conclude that, although some of the weakness in correlation between clinical
outcomes and quality of life may be due to instrument “noise”, the weakness is mainly due to 
quality of life being a distinct component of asthma health status. If the poor correlation was 
due to instrument “noise” there would have been no separations into such clinically sensi
groups. It is emphasized that this does not imply that there are only four factors determining 
and categorising asthma. Other factors might be found among the large number of ce
biochemical features of asthma (e.g., eosinophils in sputum or exhaled nitric oxide) not yet 
widely recognised in evaluating asthma status in clinical trials. These inflammatory markers 
may be associated with other factors as yet unide
p
measured and interpreted independently [Juniper et al., 2004].  
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 it 

 

lity of life than men with 
imilar clinical asthma severity [Leidy et al.; Juniper et al.; 1992; Marks et al., 1992; Marks et 

 to be 
building 

tent than men [Tamblyn et al.; Stenberg et al., 1993 a]. Some authors 
im that this is the result of a tendency towards higher reporting among women, [Tamblyn et 

l.] whereas others disagree with that claim [Stenberg et al., 1993 b].  

he effect of smoking on Quality of Life, exhaled NO and treatment with steroids 

 care 
-

 

he patients.  
study II the “poor perceivers”, patients who did not experience symptoms according to the 

nts in 

 

 smokers and elderly 
sthmatics, could not only be based on experienced symptoms. The data strongly support the 

It is 
vident that lung function often is not measured in clinical practice [Rabe et al., 2004].  

 

In our studies, where we have focused on patients with mild asthma, lacking relationships 
between quality of life and “objective” measurement may also be explained by the fact that 
most patients had high quality of life scores already at the first visit. In the intervenient study
IV, the high scores at baseline did not leave much space for improvement, and consequently
is not likely that a significant correlation to the changes in “objective” measurements will be 
found. In study III, the inter-individual range in quality of life scores was limited which 
probably contributed to the lack of correlation between quality of life scores and the 
“objective” parameters.  
   
 
Gender difference in Quality of Life 
 
In study I women tended to have lower quality of life scores than men with regard to all 
domains and overall estimation. This difference was significant, however, only for the 
environment domain. This was also reflected by the assessment of symptoms using the VAS.
In total, 60% of the patients in the study were women while 71% of the patients who 
experienced symptoms in groups C and D (VAS>20 mm) were women.  Several studies have 
shown that women tend to experience greater impairment of qua
s
al., 1993; Hyland]. 
   
 A tendency towards higher symptom scores in asthmatic women compared to men with 
asthma was found when the AQLQ was constructed [Juniper et al., 1992].  The reason for the 
gender difference is not clear. It has been claimed that the difference cannot be explained by 
higher prevalence of asthma or rhinitis in women [Stenberg et al., 1993 a]. Women seem
more annoyed by physical climate factors than men and seem to run the risk of “sick 
syndrome” to a higher ex
cla
a
 
T
 
As our intention has been to study a population of patients with mild asthma in primary
centres, we did not exclude smokers or ex-smokers. In study I, 36% were smokers and 37% ex
smokers. We found that lung function was impaired in smokers (FEV1 72.8 [1.4] % of
predicted) compared to ex-smokers (FEV1 80.2 [2.6] % of predicted value) and non-smokers 
(84.2 [1.9] % of predicted value). The finding of impaired lung function in smokers compared 
with non smokers and ex-smokers suggests that COPD induced by smoking may have been 
present in some of t
In 
VAS and had impaired lung function (group B), had lower quality of life scores than patie
group A, at visit one. In this group, 55% were smokers compared to 4% of the patients with 
normal lung function (group A). It seems likely that smokers are more prone to deny airway 
symptoms, and there are findings supporting a higher prevalence of poor perceivers among 
smokers [Massasso et al., 1999 a; Massasso et al.,1999 b]. The patients in group B were also 
older than patients in group A. Reduced perception of bronchoconstriction has been reported in
the elderly [Ekici et al.; Connolly et al.]. 
Our results in study II indicate that adjustment of therapy, especially in
a
use of a regular measurement of lung function in the long term management of asthma. 
e
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 NO levels are higher in smokers with asthma than 
 

r 

 of 
ifference in quality of life after three months of treatment.  

 

 the quality of life questionnaire (AQLQ) with 32 
 

 
. On an 

dividual basis, a clinically relevant improvement of quality of life was observed in more than 

 

 

 in the AIRE-studies [Rabe et al., 
000; Rabe et al., 2004].  

lity of Life in steroid naive patients with mild asthma 

 

nt 

ed 
r 

 
  In a recently published study, it was found that smokers with mild asthma were less sensitive 
to the therapeutic effect of a low dose of inhaled beclomethasone (400 µg), administere
12 weeks period, than non-smoking asthmatics. There was an improvement in morning PEF in
the non-smoking group but not in the smoking group. Smokers receiving low dose inhaled 
corticosteroids had more exacerbations than non-smokers. There were no differences betwee
the outcome measurement of smoking and non-sm
(2000µg per day) [Tomlinson et al.].  
In another study it was shown that there was a significant improvement in FEV1 and asthma 
control after oral prednisolone, compared to a placebo, in lifelong non-smokers with asthma 
but not in smokers with asthma. Ex-smokers with asthma had a significant improvement in 
morning and night PEF, but not in FEV1 or asthma control score [Chaudhuri et al.]. 
 
 The levels of exhaled NO are reduced in smokers compared to non-smokers [Kharitonov et al., 
1995]. It has also been shown that exhaled
in healthy smokers without asthma [Horvath et al.]. In study IV there were 12 smokers in the
fluticasone group and 6 in a placebo group. The pre-treatment level on exhaled NO was simila
in the two groups, 19.3 ppb in the fluticasone group and 20.7 ppb in the placebo group. It is 
possible that the difference in smoking habits between the groups contributed to the lack
d
 
 
Poor perception of asthma 
 
In study II we identified patients with a poor perception of symptoms. All patients answered
the question “Have you experienced any asthma problems or breathing difficulties during the 
last two weeks”. From this simple question, all patients indicated few symptoms on the VAS 
(0-20 mm). However, when answering
questions, patients with impaired lung function (group B) had significantly lower scores than
patients with normal lung function (group A). Patients in group B may therefore be called 
“poor perceivers”. Adjusted treatment in group B resulted in a considerable improvement of
quality of life, up to the same level as the patients with initially normal lung function
in
half of the patients (total score improvement >0.5) in the group with poor perceivers, compared 
to approximately 25% in the other group. Lung function also improved, but not up to the same
level as in the other group (Figure 6.) 
Our results indicate that adjustment of therapy cannot entirely be based on the patients having 
experienced symptoms, but should also include lung function measurements. This may be of
particular importance in elderly and smoking asthmatic subjects, which also is important to 
emphasize considering the infrequent use of spirometry found
2
 
Effect of fluticasone on Qua
 
In study IV we examined 70 patients with mild asthma, not treated with steroids, who were 
randomized for treatment with inhaled fluticasone (250µg b i d) or a placebo for three months.
Quality of life scores were high already before treatment and increased slightly up to 6.0 in 
both groups after three months of treatment. The increase was below the minimal importa
difference (MID<0.5) in both groups. There were no significant differences between the two 
groups with regard to change in quality of life. As previously mentioned, all patients suffer
from very mild asthma, according to the inclusion criteria, which did not leave much room fo
improvement.  
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flammation  

o 

 early effect of inhaled fluticasone on airway responsiveness in 38 
on-smoking steroid-naive patients with mild atopic asthma (FEV1>70% of predicted value). 

o 
istamine, within 2 hours of a single inhalation of fluticasone [Ketchell et al.]. In another study, 

e 
y 

 airway responsiveness to methacholine [Booth et al.]. Lee and colleagues 
ompared the effect of two different corticosteroids on airway responsiveness, in mild-to-
oderate persistent asthma in 28 patients who received four weeks of treatment with either 

iclesonide (CIC) or fluticasone propionate (FP). There was no significant difference between 
nchial responsiveness, which was the 

rimary outcome. Their pre-treatment quality of life overall score was 6.12 in the CIC treated 

 

 use 

ll 

al.].   

everal studies have shown that corticosteroids reduce exhaled NO in asthma [Aziz et al.; Lim 

nd 

.]. 

 
 
 
Effect of fluticasone on markers of in
 
In the fluticasone treated group, we found a significant decrease in bronchial responsiveness t
methacholine, which was not different from a placebo. It has been shown that airway hyper-
responsiveness (AHR) is reduced by treatment with inhaled corticosteroids (ICS). Ketchell and 
associates investigated the
n
They demonstrated a reduction in AHR to adenosine 5’-monophosfate (AMP), but not t
h
twelve subjects with mild asthma were treated with a placebo and three doses (50, 100, and 
400µg twice daily) of mometasone furoate. All three doses demonstrated similar attenuation of 
allergen-induced airway hyperresponsiveness as compared to placebo [Inman et al.]. A singl
dose of inhaled budesonide (2400µg) resulted in a significant 2, 2-fold improvement in airwa
responsiveness to hypertonic saline [Gibson et al.], and treatment with 1000µg of fluticasone 
propionate twice daily for three months attenuated the bronchial methacholine response by a 
2.8 doubling dose steps. Four weeks after cessation of therapy, there was still a significant 
improvement in
c
m
c
the two corticosteroids with regard to the effect on bro
p
group and 6.22 in the FP group, indicating very mild asthma [Lee et al.]. Unfortunately, their 
study was under-powered to evaluate secondary outcomes such as quality of life.  
 
In children with mild asthma 12 weeks of treatment with fluticasone propionate (200µg twice
daily) did not influence bronchial responsiveness to methacholine or the absolute values of 
FEV1, compared to treatment with a placebo. However, symptom scores, frequency of the
of rescue medication, wheezing, and a global parent evaluation were improved [Arets et al.]. 
 
In study IV we showed that inhaled fluticasone significantly reduced bronchial responsiveness 
to dry air hyperventilation. This effect differed significantly when compared to placebo 
treatment. Already in 1991, Vathenen and colleagues showed an effect of inhaled budesonide 
on bronchial reactivity to eucapnic dry air hyperventilation in patients with asthma. They 
compared the effect of six weeks of treatment with budesonide (800 µg twice daily) on 
bronchial reactivity to histamine, exercise and eucapnic hyperventilation of dry air in 40 
subjects with asthma. They found a similar magnitude of change in bronchial reactivity to a
three stimuli [Vathenen et al.]. It has also been shown that treatment with inhaled steroids 
reduces the severity of exercise induced bronchoconstriction [Henriksen et al.; Waalkens et 
 
After three months of treatment there was a significant decrease in exhaled NO in the 
fluticasone group. The level of exhaled NO fell significantly only in those with high pre-
treatment values, whereas neither fluticasone nor placebo treatment influenced the level of 
exhaled NO in those who had normal values (<20ppb) prior to treatment.  
S
et al.; van Rensen et al.; Kharitonov et al., 2002]. In a study performed on 126 children with 
mild-to-moderate persistent asthma, fluticasone and montelukast were compared. It was fou
that children who responded to fluticasone but not to montelukast had higher exhaled NO 
values, impaired pulmonary function and were more responsive to methacholine [Szefler et al
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thma, 
n. 

xhaled NO are influenced by smoking and atopy and that exhaled NO-level do not seem to be 
tudy III).  

 

portant question concerns how early intervention may prevent progression toward fixed 

, whether 
l if treatment is based on 

upplementary information obtained by measurement of surrogate markers of inflammation in 

ontinued. Quality of life was not used, however, as an outcome in that study. During a 6- 
onth follow up period, without treatment with inhaled steroids, a slight deterioration of the 

tinued due to 
xacerbation [Osterman et al.]. 

ith 

nts, with 

d found to be severe in 36.5% and moderate in 32.7%. In addition the 
ol 

 
It has been proposed that, since elevated levels of NO have been reported in diseases other than 
asthma, the application of measurements of exhaled NO as a diagnostic tool may be best
for tracking the degree of inflammation within individual patients rather than for 
discriminating one airway disease from another [Sanders].  
 
It has been discussed whether or not exhaled NO could be of clinical value to diagnose as
to monitor response to treatment, compliance, disease activity and to predict acute exacerbatio
An advantage is that measurement of exhaled NO is non-invasive, easy to perform both on 
adults and children, and convenient for the patient. A disadvantage however is, that levels of 
e
elevated in all asthmatic subjects, which has been demonstrated in the present thesis (s
 
 
 Should patients with mild asthma be treated with inhaled steroids 
 
It has been debated whether or not patients with mild asthma should be treated with inhaled 
corticosteroids. In study IV, treatment with steroids did not lead to clinically meaningful 
improvement in quality of life. On the other hand, treatment improved, and to some extent
normalized a number of the surrogate markers of inflammation and disease activity. The 
im
obstruction and a more severe disease. There are studies indicating that early treatment with 
steroids may have long-term beneficial effects on lung function and bronchial responsiveness 
[Haahtela et al., 1991; Selroos et al., 2004; Pauwels et al.]. It is not clear however
long-term outcomes of asthma treatment are more successfu
s
addition to symptoms.   
In the 1990’s Osterman and colleagues studied 75 adult patients, mostly with mild asthma, 
diagnosed during the previous year. The aim of the study was to investigate whether treatment 
with a low daily dose of 400µg inhaled budesonide influenced the progress of asthma. They 
concluded that early treatment with a low dose of budesonide improves airway function and 
decreases bronchial responsiveness, but the improvements are short-term if treatment is not 
c
m
disease occurred in most of the patients, and 10 out of 35 patients discon
e
 
Few studies address the question of how long inhaled steroids should be continued after 
remission, whether the dose can be reduced and what kind of a dosage regimen should be 
adopted [Haahtela, 1999]. It has been shown that considerably long periods of treatment w
steroids do not fully reverse the inflammatory changes in the airways, even in patients with 
mild asthma [Laitinen et al.]. 
 
Atopic asthma symptoms often seem to disappear at puberty. However, subjects at this age 
may experience unexpected, often serious asthma attacks. In 52 steroid-naive adolesce
mild-intermittent asthma, increased airway responsiveness to methacholine was demonstrated 
in most of the patients an
concentration of exhaled NO was significantly higher in asthmatics, as compared with contr
subjects. The study authors suggest that early intervention with anti-inflammatory drugs may 
be indicated for a significant proportion of patients in this age group [Spallarossa et al.]. 
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ing 
 

ds. In study IV, three months of treatment with inhaled 
teroids did not improve quality of life in a clinically meaningful way. To my knowledge there 

 on 

 modern guidelines, there are recommendations for treatment of mild asthma which allow for 

teroid 
eatment for patients with mild persistent asthma was evaluated. Inclusion criteria were 

tion was 
. They 

ion, either corticosteroid (budesonide) 
r a leukotrien-receptorantagonist (zafirlukast). The three treatments yielded similar increase in 

ores. Budesonide reduced 
putum eosinophils, exhaled NO, bronchial reactivity, and increased the number of symptom-

ther 

 the 

aken when symptoms worsened [Boushey et al.]. 

It is obvious that long-term treatment with inhaled steroids suppresses the disease by affect
the underlying airway inflammation. Symptoms often disappear, and lung function improves.
Bronchial responsiveness continues to decrease for many months or even years after 
continuous treatment with steroi
s
is no real long-term study addressing the effect of treatment with inhaled corticosteroids,
quality of life of asthmatic patients with mild disease.  
 
Regular or intermittent treatment with steroids in mild asthma 
 
In
stepping up and stepping down therapy. However, this approach is often not followed in 
general practice. In a British study of 17.206 adult asthma patients from 102 domestic practices 
a majority of patients were under-treated as compared to recommendations given in the 
guidelines. Between 55 and 69% of the patients at steps 1-3 should be treated at a higher step 
[Neville et al.]. 
 
In a recently published study by Boushey and colleagues, daily versus as-needed corticos
tr
physician-diagnosed asthma, an age of 18 to 65 years, FEV1 > 70% of predicted value and  
reversibility  >12%, and at least 200 ml after inhalation of a bronchodilator. Patients who had 
taken corticosteroids during the previous six weeks were excluded. The patient popula
similar to the population in study IV, but in contrast to our study smokers were excluded
compared the level of asthma control obtained with the use of an intermittent treatment with 
corticosteroids, based on an action plan when asthma symptoms worsened, intermittent 
treatment plus daily treatment with a controller medicat
o
morning PEF, rates of exacerbations and increase in quality of life sc
s
free days more than the other treatments. Quality of life was measured by the AQLQ(S) and 
the pre-treatment overall score was 5.9 in the intermittent treatment group and 5.8 in the o
two groups. The quality of life scores increased in all three groups, and the changes were not 
significantly different between the groups. The authors concluded that the data supported
possibility to treat mild persistent asthma with short, intermittent courses of inhaled or oral 
corticosteroids t
 
 
Should asthma treatment be adjusted by the results of measures of inflammation 
 
In our study we found a weak, but statistically significant, correlation between a decrease in 
exhaled NO levels and improved quality of life (overall score) in the fluticasone treated group. 
These findings indicate that the measurement of exhaled NO may be a useful tool in the 
guidance of treatment of patients with mild asthma. Otherwise, we found no correlation 
between changes in quality of life scores and changes in the other parameters.  
 
A study by Laprise et al evaluated the association of asthmatic patients with asymptomatic 
AHR to clinical and immunohistological indicia. After 2 years patients with asymptomatic 
AHR had bronchial biopsies with more subepithelial fibrosis compared with control subjects 
[Laprise et al.]. 
 
In a two-year, prospective study, asthma treatment was guided either by symptoms and lung 
function alone in one group, or by the result of bronchial responsiveness to methacholine in 
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ed corticosteroids [Sont et 
l.].   

ids was 
anaged on the basis either of exhaled NO measurements or based on conventional guidelines. 

d to 

to 
en 

sed whether or not markers of eosinophil activation and exhaled NO reflect atopy and 
ot asthma [Zimmerman et al., Remes et al., Carlsen et al.]. It seems likely that asthma is a 

 

vident that current inflammation only 
artly reflects clinical asthma.   

hould patients who have increased markers of inflammation, but few asthmatic symptoms be 

ated with 

as 

 
 the 

of 

 et al, 2000 b].  

addition, in the other group. The addition of a bronchial methacholine challenge improved 
asthma control, but also almost doubly increased the dose of inhal
a
 
In a recent study by Smith and colleagues adjustment of the dose of inhaled corticostero
m
They found that, with the use of exhaled NO measurements, a maintenance dose of inhaled 
corticosteroids may be significantly reduced without compromising asthma control. The final 
mean daily doses of fluticasone were 370µg per day in the “exhaled NO” group compare
641µg per day in the control group [Smith et al.].    
 
 
If a measurement of inflammation is to be used clinically, it must be inexpensive and quick 
perform. It must also be able to be used on individual patients, not only to distinguish betwe
groups. Furthermore it must provide information not available with current clinical tools 
[Wilson, 2002]. 
 
In clinical practice we deal with individual patients. It is difficult to extrapolate results from 
experimental studies of markers of inflammation to the clinical management of individual 
patients. Asthma is considered to be caused by inflammation. No current marker of 
inflammation is both highly sensitive and specific to diagnose asthma. It has also been 
discus
n
clinically indefinable syndrome consisting of a number of overlapping dimensions, so that 
concentrating on only one aspect of the disease will not be fully relevant. It is evident that 
some patients have symptoms with no increase in inflammatory markers [Wilson et al., 2000
a;Wilson et al., 2000 b, Wilson et al., 2001;Turner et al.], while others are in remission of 
asthma, but still show evidence of increased markers of inflammation [van den Toorn et al.; 
Boulet et al.]. From these data and our studies, it is e
p
 
There are thus still a number of issues that remain to be solved:  
 
How does inflammation of the airways translate into clinical symptoms of asthma? 
 
S
treated with anti-inflammatory therapy?  
 
Should patients with symptomatic asthma but no signs of airway inflammation be tre
anti-inflammatory drugs?  
 
Should patients with evidence of airway inflammation, but without asthma symptoms, such 
patients with hay fever, be treated to prevent future asthma? 
 
These questions will not be answered by short-term studies. Long-term population studies that
follow patients from childhood to adulthood are required. Valuable studies should focus on
relationship between markers of inflammation and short- and long-term outcome. The effect 
early treatment with inhaled steroids and other anti-inflammatory therapies on long-term 
outcomes, can be sought [Wilson
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ave low quality of life 

irect and an indirect stimuli, and 
xhaled NO.  

 Approximately 75% had a positive methacholine challenge test, 50% had elevated exhaled 
O values and approximately 30% were found positive on a dry air provocation test.  

icant co-variation between exhaled NO and bronchial responsiveness to 
ethacholine and dry air. 

onths induced a decrease in methacholine and dry air 
sponsiveness and a reduction in exhaled NO, but had no effects on quality of life. 

oor perceivers: 

mselves as free of 
ymptoms, experience a clinically relevant improvement in quality of life following adjustment 

                      

 
 
Conclusions 
 
 
In asthma patients in primary care: 
 
─ The majority have high quality of life scores. 
 

 Females, smokers, ex-smokers, non-atopics and elderly patients h─
scores as compared to male, non-smoker, atopic and younger patients.  
 
In steroid-free patients with mild asthma: 
 
─ We have found no correlation between quality of life and parameters such as lung function, 

versibility to a bronchodilator, bronchial reversibility to a dre
e
 
─
N
 
─ There was signif
m
 
─Treatment with fluticasone for three m
re
 
P
 
─ Patients with mild asthma and impaired lung function, who regard the
s
of therapy. 
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                      Svensk sammanfattning 

                    Quality of Life and markers of inflammation 
                                    A study of asthma in primary care 

yftet har varit att studera livskvaliteten hos patienter med lindrig astma för att se om det 
religger något samband mellan livskvalitet, lungfunktion, bronkiell reaktivitet och 
flammationsmarkörer. 

akgrund 

sjukdom som oftast diagnostiseras och behandlas i primärvården. 
erna har lindrig eller måttligt svår astma. Vid en kronisk sjukdom som 
alt inte kan bota och där patienten ofta står på livslång behandling är det 

iktigt att ta hänsyn till patientens upplevelse av sin sjukdom och hans livskvalitet. 

ulär om hälsorelaterad livskvalitet i 
linisk forskning. Formulären är standardiserade och mäter olika aspekter på sjukdomen som 
mtom, aktivitetsbegränsningar, emotionella problem och besvär som är relaterade till 

formuläret är Asthma Quality 
legor. Det har goda 

ätegenskaper och har visats kunna upptäcka små men viktiga förändringar över tiden. 

d 
tt 

ar blivit det primära målet vid astmaterapi. Inom forskningen har det 
arit av stort intresse att mäta biologiska markörer med vilka den inflammatoriska processen 

följas. Undersökningar av utandad kväveoxid (NO), bronkiell reaktivitet, 
versibilitet av luftrörsvidgande medicin och lungfunktion har bedömts avspegla kliniskt 

 

dom och 
ngfunktion försämrats. Det är risk att denna grupp patienter inte blir adekvat behandlade och 

ssa patienter 
ig 

ehandling med kortison påverkar livskvalitet och inflammation i luftvägarna. 
l 

å 
 

  
 
 
  
  
 
 
S
fö
in
 
B
 
Astma är en kronisk 
Huvuddelen av patient
astma, som man norm
v
 

å senare år har det blivit vanligt att inkludera frågeformP
k
sy
exponering för omgivningsstimuli. Det vanligast förekommande 
of Life Questionnaire (AQLQ) konstruerat av Juniper och kol
m
 
Behandlingsrekommendationer för astmabehandling vid kroniska besvär baseras oftast på 
symtom och lungfunktion. Lungfunktionen har dock endast en begränsad samvariation me
förändringar i livskvalitet. Astma anses nu vara orsakad av inflammation i luftrören. A

inska inflammationen hm
v
skall kunna 
re
status. För kliniker skulle det vara av stor vikt att ha tillgång till objektiva markörer vid
diagnos och uppföljning av astma.  
 
Vissa patienter, så kallade ”poor perceivers” upplever inte besvär trots att deras sjuk
lu
det är av intresse att undersöka om deras livskvalitet och lungfunktion förbättras om 
behandlingen ökas.  
 
Det är viktigt att undersöka om patienter med mild astma har vant sig vid sina symtom och om 
det föreligger tecken på inflammation i luftrören. Värdet av tidig behandling av de
med kortison har varit mycket diskuterat och det är av stort intresse att undersöka om tid
b
Trots att huvuddelen av patienterna har lindrig till måttligt svår astma, så har endast ett fåta
studier blivit utförda på denna patientkategori. Genom att kategorisera patienterna beroende p
symtom och lungfunktion samt genom behandling med farmaka kommer kunskaperna om
livskvaliteten hos dessa patienter med mild astma att öka.  
 
 



 

   39

20 
nde svårighetsgrad av astma delades upp i fyra grupper beroende på 

ngfunktion och svar på en enkel symptomfråga, mätt med visuell analogskala, VAS.  

es. 
tet, 6.0 i grupp 

än män på alla domäner och totalt. 
atienter utan kortisonterapi hade bättre livskvalitet än de som tog kortison. 
ammanfattning: Livskvaliteten bland patienter med astma i primärvården korrelerar bättre 
ed svaret på en enkel symtomfråga än med lungfunktionen. Huvuddelen av patienterna har en 

od livskvalitet vilket talar för relativt ringa symtom och bara måttliga begränsningar av 
. 

 

ch som 
 

 

kad 
samma 

av både symtom 

studie III var syftet att undersöka förhållandet mellan livskvalitet och inflammationsmarkörer: 
ion, reversibilitet av luftrörsvidgande medicin, bronkiell reaktivitet på ett direkt och 

tt indirekt stimulus samt utandad kväveoxid (NO). 
 

 
 
Studier  
 
Studie I 
 
 I studie I var avsikten att bedöma livskvaliteten hos astmapatienter i primärvården. 1
patienter med variera
lu
Grupp A (symtomfri, VAS≤20 mm, och normal FEV1); B (symtomfri, VAS≤20 mm, låg 
FEV1); C (VAS>20 mm, normal FEV1) samt D (VAS>20 mm, låg FEV1). Livskvalitet 
bedömdes med Asthma Quality of Life Questionnaire, AQLQ, och behandlingen registrerad
Livskvaliteten var signifikant olika i grupperna. Högst poäng med bäst livskvali
A, 5.4 i grupp B, 4.8 i grupp C och 4.6 i grupp D. Det noterades låg korrelation mellan 
livskvalitet och FEV1 men en relativt hög till VAS (r=0.47 till 0.67; p<0.0001 för alla 
domäner). Besvär av symtom (VAS>2) var tydligt relaterat till låga poäng på 
omgivningsdomänen. Kvinnor upplevde sämre livskvalitet 
P
S
m
g
aktiviteter
 
Studie II
 
I studie II önskade vi undersöka om patienter som upplever sig symtomfria men som har 
nedsatt lungfunktion, så kallade ”poor perceivers”, uppnår en förbättrad livskvalitet och 
lungfunktion om behandlingen ökas. Fyrtiotvå patienter som tidigare deltagit i studie I o
inte haft astmasymtom under de senaste två veckorna delades i två grupper: Grupp A med
normal lungfunktion, (n=22), och grupp B med nedsatt lungfunktion (n=20), se studie I.
Lungfunktion, symtom och livskvalitet mättes vid start och efter tre månader. Behandlingen 
ökades vid start i grupp B men inte i grupp A. Livskvaliteten var signifikant lägre i grupp B vid 
första besöket och förbättrades upp till samma nivå som i grupp A efter tre månaders utö
terapi. Lungfunktionen förbättrades signifikant endast i grupp B, men nådde inte upp i 
nivå som i grupp A. 
Sammanfattning: Utökad terapi förbättrar livskvaliteten även hos patienter som inte upplever 
symtom, så kallade ”poor perceivers”. Astmabehandling bör därför vägledas 
och lungfunktion.  
 
Studie III 

 
I 
Lungfunkt
e
Sjuttiosju vuxna astmapatienter som upplever sig besvärsfria (VAS<30 mm), och som inte
behandlades med kortison under de senaste tre månaderna medverkade. Lungfunktion, 
reversibilitet av luftrörsvidgande medicin, bronkiell reaktivitet för provokation med metakolin 
och torrluft, samt utandad NO, mättes. Atopi mättes med IgE antikroppar. Livskvaliteten 
mättes med Asthma Quality of Life Questionnaire, (AQLQ). 
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och stegrad reaktion på provokation med torrluft hade som grupp sämre 

 
tiv metakolintest, 22 av 77 hade positiv torrluftsprovokation och 37 av 73 

ade förhöjda värden på utandad NO. 
ttning: Bland patienter med mild astma som ej tagit kortison fanns ingen 

korrelation mellan livskvalitet och parametrar på inflammation i luftrören. Det tycks som 

 

av tre 
a.  

juttio patienter med mild astma som ej tagit kortison, se studie III, delades i två grupper och 

ndling med fluticasone förbättrade inte livskvaliteten på 

 
 

 

Vi fann ingen korrelation mellan livskvalitet och något av de övriga måtten. Patienter med 
förhöjd reversibilitet 
livskvalitet i jämförelse med patienter med normala värden. Patienter med förhöjda värden på 
utandad NO hade bättre livskvalitet i jämförelse med patienter med normala värden. 59 av 77
patienter hade posi
h
 Sammanfa

om ”objektiva” inflammationsmarkörer inte speglar patienternas livskvalitet och därför inte 
kan ge vägledning vid ställningstagande till val av terapi i denna grupp av patienter med mild
astma.  
 
Studie IV 
 
I studie IV önskade vi undersöka om livskvalitet och inflammationsmarkörer påverkas 
månaders behandling med kortison för patienter med mild astm
S
behandlades under tre månader med antingen fluticasone 250µg x 2 eller placebo. Livskvalitet 
och inflammatoriska markörer mättes före och efter behandlingen. 
 Behandling med fluticasone förbättrade inte livskvaliteten på ett kliniskt meningsfullt sätt. 
Man noterade en minskning av bronkiell reaktivitet mot metakolin och torrluft samt en 
sänkning av utandad NO i den kortisonbehandlade gruppen. 
 Sammanfattning: Tre månaders beha
ett kliniskt meningsfullt sätt hos patienter med mild astma. Däremot minskade reaktiviteten i 
luftrören för provokation med metakolin och torrluft, och graden av utandad kväveoxid 
minskade.  Det är inte klart om detta utgör indikation till att behandla denna grupp av patienter 
med kortison.  
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