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Background and aim: The question of undertreatment has frequently been raised concerning 
the management of asthma but, to date, very few studies have been carried out. In those 
studies that have been performed, the methodology was inadequate because they were 
conducted on a selected population of patients with asthma or by interviewing doctors. As 
part of the European Community Respiratory Health Survey, nonselected patients with 
asthma (22 to 44 years old) in two French cities (Paris and MontpellieO, were examined to 
assess possible undertreatment. 
Methods: Patients with asthma were recruited according to a positive response to questions 
on asthma in a questionnaire and a positive methacholine challenge. The severity of asthma 
was assessed by a cumulative score, which has previously been shown to be significantly 
correlated with the validated clinical score of Aas. Patients were asked to attend the clinic 
and bring with them any medications that they regularly received. The optimal treatment of 
asthma was based on the International Consensus Report on the Management of Asthma. 
Results: According to the international guidelines, among the patients who required 
antiinflammatory treatment, 86.4% were undertreated in Paris and 66. 7% were undertreated 
in Montpellier (p < O. 03, chi square test). Moreover, among the patients with severe asthma, 
85% and 60°/o, respectively, were not receiving an antiinflammatory treatment. 
Conclusion: This study is the first to highlight the magnitude of undertreatment of patients 
with asthma in a nonselected population. (J Allergy Clin Immunol 1996;98.'514-21.) 
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Most statistics relating to asthma show that  
there has been  an increase in the prevalence and 
morbidity and mortali ty rates over the past 20 
years. 1-6 The reasons for the increased morbidity 
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Abbreviation used 
ECRHS: European Community Respiratory 

Health Survey 

and mortali ty rates are not  completely unders tood  
but may be at tr ibuted to several factors including 
underrecogni t ion  of  asthma, poor  recognit ion of  
the severity of  as thma by patients and doctors, and 
undertreatment.2-4, 7-9 These trends have led to the 
publication of  several Consensus Repor ts  on the 
Managemen t  of  Asthma.  7, 10-14 Al though  airway 
inflammation is still incompletely unders tood  in 
asthma and some criticisms on the effects o f  corti- 
costeroids remain, as these consensus reports  are 
based on studies showing that  ant i inf lammatory 
drugs in general, and inhaled corticosteroids in 
particular, improve the control  of  as thma in adults 
and children. 16-2° These recommendat ions  stress 
the impor tance  of  prescribing t rea tment  with anti- 
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inflammatory drugs early in the disease and con- 
tinuing their use for a prolonged period. 

Undertreatment  of patients with asthma is com- 
monly observed throughout the world and consis- 
tently proposed as a key pejorative factor; how- 
ever, only a few studies have been performed, 
mostly in children, and they are insufficient for 
assessment of the magnitude of the problem. 8' 21-24 
In particular, some studies have examined the 
treatments prescribed by doctors for their patients 
with asthma but not the treatments the patients 
were actually taking. Because compliance with the 
use of inhalers is a major problem in asthma, 25 
studies based on doctors' reports are likely to 
overestimate the actual treatment received by pa- 
tients with asthma. 

The categorization of the severity of asthma is a 
difficult problem that remains to be completely 
resolved. Several methods have been used, but 
very few scores have been validated. Pulmonary 
function can be used to determine the current 
severity of the disease, but a single measure does 
not take into account long-term severity. Nonspe- 
cific bronchial hyperreactivity assessed by nonspe- 
cific challenges and or the variability of the peak 
flow provide better estimates. 26-3° The long-term 
severity of asthma is, however, based on scores that 
combine symptoms, treatments, peak flow rates, 
and/or pulmonary function, l°, 13.14, 31-34 Although 
there is no optimal score, the Aas score has been 
validated because it has previously been shown to 
be correlated with FEV~,35 eosinophilic inflamma- 
tion,35, 36 other markers of inflammation, 37-39 and 
quality of life. 4° 

A population study (European Community Re- 
spiratory Health Survey [ECRHS]) has been im- 
plemented to assess the prevalence and risk factors 
of asthma and asthma-like symptoms in several 
areas in different countries by using a standardized 
protocol. This study consisted of two stages: a 
postal questionnaire sent to representative sam- 
ples of populations (stage 1) and a full-length 
questionnaire with examination of subsamples of 
the subjects who answered the postal question- 
naires.41, 42 

A study was carried out in two French cities 
(Montpellier and the eighteenth district of Paris), 
which participated in the ECRHS, to assess the 
treatment of a population of nonselected patients 
with asthma. Asthmatic patients were identified by 
means of a postal questionnaire sent to a repre- 
sentative sample of the population in each city. 
Subjects were asked to come to the clinic for 
evaluation of asthma with the drugs they were 

currently taking. The severity of asthma was mea- 
sured in Montpellier by using the Aas score, 31 
which is used to validate a calculated severity 
score. The optimal treatment of asthma was de- 
fined according to the severity of asthma measured 
by the calculated severity score and taking into 
account the recent recommendations of the Inter- 
national Consensus on the Diagnosis and Treat- 
ment of Asthma. 14 This was then measured against 
the actual treatment the patients were receiving to 
characterize any possible under- or overtreatment. 

METHODS 
The instruments 

The methods used have been previously described in 
detail. 42 Briefly, the postal questionnaire (stage 1) in- 
cluded nine questions on asthma attacks, medication 
taken over the last 12 months, and asthma-like symp- 
toms. The full-length questionnaire used in stage 2 
included more detailed questions on asthma and bron- 
chial symptoms, based on bronchial questions used by 
the International Union Against Tuberculosis and Lung 
Diseases questionnaire. 43-45 Assessment of smoking hab- 
its was adapted from the American Thoracic Society 
questionnaire. 46 The questions were validated in the 
United Kingdom and other European countries. 45 Ques- 
tions on medication taken for asthma over the last 12 
months were devised especially for the ECRHS study. 
Lung function tests and bronchial challenge were per- 
formed with a computerized spirometer (Biomedin Srl, 
Padova, Italy). Methacholine challenge was carried out 
with a Mefar MB3 dosimeter (Mefar Slr, Bovezzi, Italy). 
The challenge was continued until a cumulative dose of 
4 mg had been given or until a PD2o was reached. 

Population 
The two study centers were the whole city of Mont- 

pellier and the eighteenth district of Paris, France. The 
areas were selected according to the guidelines of 
ECRHS, that is, by using preexisting administrative 
boundaries with total population of around 150,000 from 
which a representative sample of a minimum of 3000 
subjects (1500 of each sex), aged 20 to 44 years, should 
be included in the study. Electoral rolls were used as a 
sampling frame. Because electoral rolls are not con- 
stantly updated, subjects who were not found at their 
registered address were considered as outside the sam- 
pling frame and not eligible to participate in the study. 
Random samples were obtained by simple random sam- 
pling in Paris and stratified by sex in Montpellier. 

Stage 1 
Three thousand seven hundred seventy--four subjects 

in Montpellier and 3152 subjects in Paris responded to 
the postal questionnaire (response rates: 69% and 74%, 
respectively). Among them, 182 respondents in Mont- 
pellier (4.8%) and 156 in Paris (4.9%) gave a positive 
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TABLE I. Scoring system of asthma severity 

No. of asthma attacks in last 
12 months 

FEV1 
(% predicted) -<5 6-10 11-30 >30 

->90 1 2 2 3 
80-89 2 2 3 4 
70-79 3 3 4 4 
<70 4 4 4 4 

The first score is calculated by the number of asthma attacks in 
the last 12 months, and FEV 1 is measured as percentage of 
predicted value. To obtain the final score, add 1 if patient is 
receiving antiinflammatory treatment (first step); add 1 to 
score 1 if patient has wheezing and shortness of breath at 
rest; add 1 to score 2 if the two above symptoms are present, 
plus waking up with tightness in the chest, and being woken 
by an attack of shortness of breath (second step). 

answer to at least one of these two questions: "Have you 
had an attack of asthma in the last 12 months?" and 
"Are you currently taking any medicine (including inhal- 
ers, aerosols, or tablets) for asthma?" These subjects 
were designated as "patients with asthma". 

S t a g e  2 

Stage 2 was part of the standard protocol. All subjects 
who replied to the postal questionnaire were asked to 
come to the University clinic. Four hundred fifty-six 
subjects in Montpellier and 660 subjects in Paris partic- 
ipated in stage 2. Among the participants, 48 (10.5%) 
were diagnosed as having asthma in Montpellier and 46 
(6.9%) in Paris. The comparison between participants 
with asthma and nonparticipants did not show any 
difference in regard to mean age, gender, proportion of 
subjects currently taking medicine for asthma, or pro- 
portion of positive responses to any of the following 
questions referring to the last 12 months: wheezing, 
being woken by an attack of shortness of breath, or 
coughing. 

In addition to these identified patients with asthma, 
we considered as nondiagnosed patients with asthma 
those subjects who had a positive response to methacho- 
line challenge (PD2o - 4 mg), had smoked less than 12 
pack/years, and had given a positive answer to at least 
one of the following questions from the fulMength 
questionnaire: 

• Have you had wheezing or whistling in your chest at 
any time in the last 12 months? 

° Have you had an attack of shortness of breath that 
came on during the day when you were at rest at any 
time in the last 12 months? 

° Have you been woken by an attack of shortness of 
breath at any time in the last 12 months? 

Twenty-six subjects in Montpellier and 20 subjects in 
Paris were assigned to the this category of "nonidentified 
patients with asthma." 

Assessment of severity of asthma 
The severity of asthma was assessed in Montpellier by 

the ~as  score 3I and in both cities according to the 
full-length questionnaire completed during the examina- 
tion together with the results of the pulmonary function 
tests (FEV1 and PD2o ). The scoring of asthma severity 
was not part of the standard protocol. 

The score of ~as  31 grades the different forms of 
chronic asthma on the basis of the events that took place 
during the previous year and combines symptoms (num- 
ber and duration of asthmatic episodes, total duration of 
symptoms, presence or absence of symptom-free inter- 
vals between attacks) and the requirements for medica- 
tion. The score ranges from very mild (score 1) to very 
severe (score 5) forms of asthma but does not take into 
account the pulmonary function of the patients. 

A calculated scoring system was used in both cities 
and was done with the Aas score. This system is de- 
scribed in Table I. A first score, ranging from 1 to 4, was 
calculated from the number of asthma attacks in the last 
12 months, and FEV1 was measured as a percentage of 
predicted values. Then, we added 1 if the patient had 
received antiinflammatory treatment because this has 
been shown to improve symptoms and FEVs (first step 
of final score). Finally, we took asthma-like symptoms 
into account when the first score was 1 or 2, as explained 
in Table I. This score was validated in Montpellier 
compared with the Aas score. There was a highly 
significant correlation between the severity of asthma 
assessed by the score of ~as  and by the calculated 
symptom-medication score derived from the question- 
naire for the patients with asthma in Montpellier (n = 
74; p = 0.61,p < 0.0001, Spearman's rank correlation). 

In the analysis, owing to a relatively low number of 
patients with severe asthma, patients were assigned to 
three categories: mild (calculated score of 1), moderate 
(calculated score of 2), and severe (calculated scores of 
3 and over). 

A s s e s s m e n t  of op t ima l  t r e a t m e n t  

Patients were asked to "come with the drugs taken the 
day before the visit" because many patients cannot 
remember the names of their drugs. Moreover, in the 
questionnaire we asked whether they were taking 
the drugs regularly or on demand, the dose used, and the 
duration of the treatment. We also enquired whether 
other drugs were taken. We were unable to obtain the 
prescriptions because of the French system of compen- 
sation for medical costs. 

Depending on the severity of asthma, as defined by 
the score presented previously, it was possible to identify 
the optimal treatment suggested by the recommenda- 
tions of the International Consensus on the Diagnosis 
and Management of Asthma. 14 Patients with mild 
asthma should not receive any antiinflammatory treat- 
ment. Patients with moderate asthma should receive 
long-term antiinflammatory treatment with disodium 
cromoglycate, nedocromil sodium, or low-dose inhaled 
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TABLE Ii. Characteristics of patients 

Montpellier 

Diagnosed 
(n = 48) 

Paris 

Nondiagnosed Diagnosed Nondiagnosed 
(n = 261 (n = 46) In = 20} 

Age (yr)* 32.6 + 8.2 
Sex (% male) 46.2 
Severity of asthma 

Mild (%) 31.2 
Moderate (%) 37.5 
Severe (%) 3!.2 

FEV~ (% predicted)* 
Mild 108.3 + 8.1 
Moderate 107.2 _+ 11.2 
Severe 85.2 _+ 13.5 

PD2o (Ixg)* 
Mild 351.6 _+ 618.7 
Moderate 819.9 ± 1286.3 
Severe 404.9 ± 480.5 

32.2 -+ 6.4 33.6 ± 7.7 33.4 ± 7.9 
41.7 43.5 15.0 

65.4 32.6 70.0 
30.8 30.4 20.0 

3.8 37.0 10.0 

104.3 + 7.8 106.3 -+ 9.1 103.6 -+ 7.1 
98.5 ± 11.6 100.0 _+ 11.4 98.3 ± 12.4? 

86.0? 76.2 + 11.0 80.0 ± 5.7t 

1539.8 ± 1321.9 634.9 ± 869.5 920.2 ± 1275.4 
812.7 + 552.4 261.1 ± 499.0 632.6 _+ 877.8t 

20.0) 232.4 _+ 462.8 978.4 _+ 1261.3t 

*Mean + SD. 
?Numbers less than 5. 

corticosteroids (up to 400 Ixg of equivalent dose of 
beclomethasone). Patients with severe asthma (calcu- 
lated scores of 3 and 4) should receive long-term treat- 
ment with high doses of inhaled corticosteroids. Under- 
treatment was graded. Patients with moderate asthma 
not receiving antiinflammatory treatment as defined by 
the International Consensus or patients with severe 
asthma receiving low-dose inhaled corticosteroids were 
graded as "undertreatment, step 1." Patients with severe 
receiving no antiinflammatory treatment were graded as 
"undertreatment, step 2." On the other hand, patients 
receiving a more intensive antiinflammatory treatment 
than proposed by the guidelines were graded as "over- 
treatment." 

R E S U L T S  
Character ist ics  of the  pa t ien ts  

The characteristics of the patients are shown in 
Table II. Patients who were diagnosed and nondi- 
agnosed by postal questionnaire were separated. 
The proport ion of nondiagnosed patients was sim- 
ilar in both cities (35% and 30%). The distribution 
according to the severity of asthma was also similar 
in both cities, as was the education level of the 
patients studied. 

T r e a t m e n t  of the  pa t ients  

No patient was found to be overtreated. On the 
other hand, 62% of patients who required antiin- 
f lammatory t reatment  according to the interna- 
tional guidelines were undertreated in Montpellier 
and 86% of patients in Paris (p < 0.02, chi square 
test). Moreover,  among the patients with severe 

asthma, 62% and 84%, respectively, were not 
receiving any antiinflammatory t reatment  (Fig. 1). 
The proport ion of patients who used [32-agonists 
was greater in undertreated patients than in those 
who were not undertreated in both cities: 73% 
versus 46% in Montpellier (p = 0.05) and 66% 
versus 41% in Paris (p = 0.05). 

D I S C U S S I O N  

This study shows for the first time in a nonse- 
lected population of patients with asthma that 
most patients who should receive antiinflammatory 
t reatment  according to international guidelines are 
undertreated. 

The major interest of this study is that the 
population was not selected according to health 
care attendance. Data  collection for such a study 
needs valid and standardized instruments. The 
European Community epidemiology questionnaire 
has been derived from the International Union 
Against Tuberculosis and Lung Diseases question- 
naire43, 44 and the Epidemiology Standardization 
Project of the American Thoracic Society 46 and 
has been thoroughly discussed at several commit- 
tee meetings. Although there is no perfect ques- 
tionnaire applicable to asthma, the E C R H S  ques- 
tionnaire appears to be the most widely accepted. 
In France, the selection of subjects on the basis of 
electoral lists appears to be an acceptable sampling 
frame. We used the same selection methods in 
both cities. Patients with asthma were selected on 
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Montpellier 

13 

62 

Paris 

16 1 

84 I 

treatment following the 
international Consensus 

undertreatment 
(1 step) 

undertreatment 
(2 steps) 

mild moderate severe 
(n=32) (n=26) (n=16) 

asthma severity 

mild moderate severe 
(n=29) (n=l 8) (n=19) 

asthma severity 

FIG, 1. Global results expressed in percentage. 

the basis of responses to the most relevant ques- 
tions pertinent to asthma in the full-length ques- 
tionnaire and a reversible airway disease assessed 
by a standardized methacholine challenge. Sub- 
jects fulfilling these criteria who had smoked over 
12 pack-years were excluded because it is unlikely 
that chronic bronchitis would have developed in 
subjects who had smoked less. 47, 48 

The rate of response to the postal questionnaire 
was similar in both cities and was satisfactory for a 
postal survey in a general population sample. As 
expected for an examination that lasts over 2 hours 
in hospital, the participation rate in stage 2 was 
much lower than that in stage 1 and was greater 
among patients with asthma than nonasthmatic 
subjects. However, there was no self-selection of 
either the most severe or the most undertreated 
patients with asthma because the comparison of 
participant and nonparticipant subjects with 
asthma showed that those who attended the exam- 
ination were no different from those who did not 
attend, especially in regard to the frequency of 
asthma-like symptoms in the last 12 months or 
current medications for asthma. The percentage of 
patients with severe asthma was 21.6% in Mont- 
pellier and 28.8% in Paris. Because there are no 
definite data concerning the general population, 
we do not know whether there was a selection bias. 
In both cities there were fewer patients with severe 
asthma than patients with mild asthma. 

Taken together, these criteria indicate that the 
study is valid and that we studied a nonselected 
population of patients with asthma. However, only 
a fraction of persons with possible asthma were 
examined, and the sampling frame may not there- 
fore be completely representative of the French 
population of patients with asthma. 

The study was designed to compare the actual 
and optimal treatments of asthma before guide- 
lines on the management of asthma had been 
published in French. It was therefore necessary to 
assess the severity of asthma. We were unable to 
use the proposals of the International Consensus 
on Asthma because the study started before the 
report was published. For many years, we have 
attempted to categorize patients with asthma. 
First, we used pulmonary function, but it was 
rapidly found that this was insufficient. We and 
others have used the Aas score, which although not 
perfect, seems to be the most suitable for catego- 
rizing patients. The score of Aas was used in 
Montpellier and not in Paris because patients were 
seen in a clinic in Montpellier and in an epidemi- 
ologic center in Paris, and it was believed that only 
physicians could use the Aas score. However, we 
found a significant correlation between the score 

o 

of Aas and the calculated score we propose. Thus 
it seems that the categorization of patients was as 
good as possible. In Montpellier the Aas score 31 
was compared with responses to relevant questions 
of the full-length questionnaire and the results of 
FEV 1. We observed a highly significant correlation 
between the Aas score and the calculated score. 
We then used the same calculation for both cities. 
We could have used bronchial hyperresponsive- 
ness as an independent indicator of severity. PD20 
has been used to assess the severity of asthma by 
some authors. A significant correlation between 
the severity of asthma and bronchial hyperrespon- 
siveness has been observed, 49, 5o but there are some 
concerns because the overall correlation in a group 
of subjects may not necessarily apply to individual 
patients. 51-53 These correlations have been mainly 
shown in children, and patients with a low FEV 1 
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may have a falsely increased bronchial hyperreac- 
tivity. There are some studies showing that severity 
of bronchial hyperreactivity tends to increase with 
asthma severity, but there are many patients who 
do not follow these trends. Some authors have 
correlated PD20 with medication requirements. 54-57 

The assessment of optimal treatment of patients 
with asthma presents another problem. Several 
consensus reports have agreed that antiinflamma- 
tory treatment represents the cornerstone of the 
management of chronic asthma. 7,1°-14 Although 
the proposals of these guidelines have not been 
fully validated, inhaled corticosteroids are recom- 
mended because their use is associated with a 
reduction in the number of hospitalizations 58 and 
an improvement in the control of asthma in adults 
and children. 16-2° We selected the International 
Consensus on the Management of Asthma 14 be- 
cause it is the most recent guideline for adult 
patients with asthma and is widely accepted. Al- 
though we did not use the categorization of the 
severity of asthma outlined in the International 
Consensus Report,  it seemed appropriate to use 
these guidelines because the cutoffs for FEV 1 are 
similar in our scoring system and in the Interna- 
tional Consensus Report  and because our patients 
have been classified into categories that overall 
correspond to those of the International Consen- 
sus Report.  

Undertreatment  of patients with asthma was 
recognized many years ago; however, most studies 
have been carried out in children, and none of 
them used the criteria set by the International 
Consensus of Asthma. 14 Kaptein et al. 22 found that 
most children, even if they had severe asthma, did 
not receive a W treatment, and school absenteeism 
fell 10-fold in the 31 children offered continuous 
prophylactic treatment. Hill et al. s found that 
patients with severe asthma were usually under- 
treated because 70% of the children who were 
absent from school for more than 10 days were not 
taking any drugs or were taking only 13-agonists. 
Bauman et al. 23 in a large population sample of 
primary school children and adults, found that 
undertreatment was relatively common. These au- 
thors 59 compared undertreatment  from their sur- 
vey and found that optimal asthma management 
was apparently more common in the general prac- 
titioners' attendees. However, it was observed that 
the better management by general practitioners 
was due to a bias in physicians' selection of pa- 
tients. Neville et al. 24 found that bronchodilators 
were more commonly used than antiinflammatory 
treatments in children. Thus although undertreat- 

ment was expected, few data were available for 
adults. In Paris and Montpellier, respectively, 86% 
and 62% of patients with asthma who should 
receive antiinflammatory treatment were being 
undertreated. Moreover, 84% and 62% of patients 
with severe asthma were not receiving any antiin- 
flammatory treatment in Montpellier and Paris, 
respectively. These patients are at high risk for 
acute exacerbations. 1-4,7,8 Differences were ob- 
served between Paris and Montpellier, but they 
cannot be explained by a difference in school 
education, demographics, or access to medical 
services, which are similar in both cities. Thus 
studies of undertreatment carried out from doc- 
tors' questionnaires or prescriptions are underes- 
timating the problem as suspected. 

This study highlights the importance of guide- 
lines for the treatment of patients with asthma, 
which should be more widely disseminated in an 
attempt to increase the administration of antiin- 
flammatory drugs that are likely to reduce the 
morbidity and mortality rates of asthma 1-4 and the 
accelerated decline in pulmonary function. 19,~° 
This study shows the importance of using guide- 
lines and specific measures in the diagnosis of 
asthma to avoid undertreatment.  

We thank Dr. M. K. Campbell for revising the manu- 
script. 

REFERENCES 

1. Burney PG, Chinn S, Rona RJ. Has the prevalence of 
asthma increased in children? Evidence from the national 
study of health and growth 1973-86. BMJ 1990;300:1306-10. 

2. Benatar SR, Ainslie GM. Deaths from asthma in Cape 
Town, 1980-1982. S Afr Med J 1986;69:669-71. 

3. Bloomberg GR, Strunk RC. Crisis in asthma care. Pediatr 
Clin North Am 1992;39:1225-41. 

4. Bauman A, Mitchell CA, Henry RL, et al. Asthma morbid- 
ity in Australia: an epidemiological study. Med J Aust 
1992;156:827-31. 

5. Buist AS. Is asthma mortality increasing? Chest 1988;93: 
449-50. 

6. Sears MR. Worldwide trends in asthma mortality. Bull Int 
Union Tuberc Lung Dis 1991;66:79-83. 

7. Woolcock A, Rubinfield A, Searle J, et al. Asthma man- 
agement plan. Med J Aust 1989;151:650-2. 

8. Hill RA, Standen PJ, Tattersfield AE. Asthma, wheezing, 
and school absence in primary schools. Arch Dis Child 
1989;64:246-51. 

9. Rea HH, Scragg R, Jackson R, Beaglehole R, Fenwick J, 
Sutherland DC. A case-control study of deaths from 
asthma. Thorax 1986;41:833-9. 

10. Hargreave FE, Dolovich J, Newhouse MT. The assessment 
and treatment of asthma: a conference report. J Al le r~  
Clin hmnunol 1990;85:1098-111. 

11. Warner J, G6tz MG, Landau L, et al. Management of 
asthma: a consensus statement. Arch Dis Child 1989;64: 
1065-79. 



520 Bousquet  et al. J ALLERGY CUN IMMUNOL 
SEPTEMBER 1996 

12. Guidelines for management of asthma in adults: 
I--Chronic persistent asthma. Statement by the British 
Thoracic Society, Research Unit of the Royal College of 
Physicians of London, King's Fund Centre, National 
Asthma Campaign. BMJ 1990;301:65i-3. 

13. Guidelines for the diagnosis and management of asthma. 
National Heart, Lung, and Blood Institute. National 
Asthma Education Program. Expert Panel Report. 
J Allergy Clin Immunol 1991;88:425-534. 

14. International Consensus Report on Diagnosis and Manage- 
ment of Asthma. International Asthma Management Project. 
Allergy 1992;47:1-61. 

15. McFadden E Jr, Gilbert IA. Asthma. N Engl J Med 
!992;327:1928-37. 

16. van-Essen-Zandvliet EE, Hughes MD, Waalkens HJ, Dui- 
verman EJ, Pocock S J, Kerrebijn KF. Effects of 22 months 
of treatment with inhaled corticosteroids and/or beta-2- 
agonists on lung function, airway responsiveness, and symp- 
toms in children with asthma. The Dutch Chronic Non- 
specific Lung Disease Study Group. Am Rev Respir Dis 
1992;146:547-54. 

17. Haahtela T, Jarvinen M, Kava T, et al. Comparison of a 
beta 2-agonist, terbutaline, with an inhaled corticosteroid, 
budesonide, in newly detected asthma. N Engl J Med 
1991;325:388-92. 

18. Sears MR, Taylor DR, Print CG, Lake DC, Herbison GP, 
Flannery EM. Increased inhaled bronchodilator vs in- 
creased inhaled corticosteroid in the control of moderate 
asthma. Chest 1992;102:1709-15. 

19. Waalkens HJ, Van-Essen-Zandvliet EE, Hughes MD, et al. 
Cessation of long-term treatment with inhaled corticoste- 
roid (budesonide) in children with asthma results in dete- 
rioration. The Dutch CNSLD Study Group. Am Rev 
Respir Dis 1993;148:1252-7. 

20. Waalkens H J, van-Essen-Zandvliet EE, Gerritsen J, Dui- 
vernlan E J, Kerrebijn KF, Knol K. The effect of an inhaled 
corticosteroid (budesonide) on exercise-induced asthma in 
children. Dutch CNSLD Study Group. Eur Respir J 1993;6: 
652-6. 

21. Speight AN, Lee DA, Hey EN. Underdiagnosis and under- 
treatment of asthma in childhood. Br Med J Clin Res 
1983;286:1253-6. 

22. Kaptein AA, Dekker FW, Gill K, van-der-Waart MA. 
Undertreatment of asthma in Dutch general practice. Faro 
Pract 1987;4:219-25. 

23. Bauman A, Young L, Peat JK, Hunt J, Larkin P. Asthma 
under-recognition and under-treatment in an Australian 
community. Aust N Z J Med 1992;22:36-40. 

24. Neville RG, Bryce FP, Robertson FM, Crombie IK, Clark 
RA. Diagnosis and treatment of asthma in children: use- 
fulness of a review of medical records. Br J Gen Pract 
1992;42:501-3. 

25. Cochrane GM, Horn CR. The management of asthma in 
the community: problems of compliance with treatment. Q 
J Med 1991;81:797-8. 

26. Hargreave FE, Sterk P, Adelroth EC, Ramsdale EH, 
O'Byrne PM. Airway responsiveness to histamine or 
methacholine: advances in measurement and interpreta- 
tion. Respiration 1986;2:72-6. 

27. Woolcock AJ, Salome CM, Yan K. The shape of the 
dose-response curve to histamine in asthmatic and normal 
subjects. Am Rev Respir Dis 1984;130:71-5. 

28. Sterk PJ, Fabbri LM, Quanjer PH, et al. Airway respon- 
siveness. Standardized challenge testing with pharmacolog- 

ical, physical and sensitizing stimuli in adults. Report 
Working Party Standardization of Lung Function Tests, 
European Community for Steel and Coat. Official State- 
ment of the European Respiratory Society. Eur Respir J 
Suppl 1993;16:53-83. 

29. Dekker FW, Schrier AC, Sterk P J, Dijkman JH. Validity of 
peak expiratory flow measurement in assessing reversibility 
of airflow obstruction. Thorax 1992;47:162-6. 

30. Brand PL, Kerstjens HA, Postma DS, et al. Long-term 
multicentre trial in chronic nonspecific lung disease: meth- 
odology and baseline assessment in adult patients. Dutch 
CNSLD Study Group. Eur Respir J 1992;5:21-31. 

31. has K. Heterogeneity of bronchial asthma. Allergy 1981; 
36:3-t0. 

32. Archer LN, Simpson H. Night cough counts and diary card 
scores in asthma. Arch Dis Child 1985;60:473-4. 

33. Strub M, Frey C Jr, Waskerwitz S, Unfer S, Luskin AT, 
Chudwin DS. Clinical assessment score and peak expiratory 
flow rate. Correlation in acute childhood asthma. IMJ 1986; 
170:30-2. 

34. Becker AB, Nelson NA, Simons FE. The pulmonary index. 
Assessment of a clinical score for asthma. Am J Dis Child 
1984;138:574-6. 

35. Bousquet J, Chanez P, Lacoste JY, et al. Eosinophilic 
inflammation in asthma. N Engl J Med 1990;323:1033-9. 

36. Bousquet J, Chanez P, Lacoste JY, et al. Indirect evidence 
of bronchial inflammation assessed by titration of inflam- 
matory mediators in BAL fluid of patients with asthma. 
J Allergy Clin Immunol 1991;88:649-60. 

37. Cluzei M, Damon M, Chanez P, et al. Enhanced alveolar 
cell luminol-dependent chemiluminescence in asthma. 
J Allergy Clin Immunol 1987;80:195-201. 

38. Robinson DS, Ying S, Bentley AM, et al. Relationships 
among numbers of bronchoalveolar lavage cells express- 
ing messenger ribonucleic acid for cytokines, asthma 
symptoms, and airway methacholine responsiveness in 
atopic asthma. J Allergy Clin Immunol 1993;92:397-403. 

39. Vignola AM, Campbell AM, Chanez P, et al. HLA-DR and 
ICAM-1 expression on bronchial epithelial cells in asthma 
and chronic bronchitis. Am Rev Respir Dis 1993;148:689- 
94. 

40. Bousquet J, Knani J, Dhivert H, et al. Quality of life in 
asthma. I. Internal consistency and validity of the SF-36 
questionnaire. Am J Respir Crit Care Med 1994;149:371-5. 

41. The European Community Respirator?, Health Survey. 
Medicine and Health. Luxembourg: Europena Commis- 
sion, Directorate General XIII, ONce for Official Publica- 
tions. L-2920 1994. 

42. Burney PG, Luczynska C, Chinn S, Jarvis D. The European 
Community Respiratory Health Survey. Eur Respir J 1994; 
7:954-60. 

43. Burney P, Chinn S. Developing a new questionnaire for 
measuring the prevalence and distribution of asthma. Chest 
1987;91:79S-83S. 

44. Abramson M J, Hensley M J, Saunders NA, Wlodarczyk JH. 
Evaluation of a new asthma questionnaire. J Asthma 
1991;28:129-39. 

45. Burney PG, Laitinen LA, Perdrizet S, et al. Validity and 
repeatability of the IUATLD (1984) Bronchial Symptoms 
Questionnaire: an international comparison. Eur Respir J 
1989;2:940-5. 

46. Ferris BG. Epidemiology Standardization Project (Ameri- 
can Thoracic Society). Am Rev Respir Dis 1978;118:1-120. 

47. US Public Health Service. Smoking and health. Public 



J ALLERGY CLIN IMMUNOL Bousquet  et al. 521 
VOLUME 98, NUMBER 3 

Health Review: 1979. Washington (DC): US Department of 
Health, Education, and Welfare, 1979. US Dept of Health, 
Education, and Welfare publication number (PHS)79-50066. 

48. Samet J. The relationship of smoking to COPD. In: Cher- 
niak N, ed. Chronic obstructive pulmonary disease. Phila- 
delphia: WB Saunders Company, 1991:249-58. 

49. Salome CM, Peat JK, Britton WJ, Woolcock AJ. Bronchial 
hyperresponsiveness in two populations of Australian 
schoolchildren. I. Relation to respiratory symptoms and 
diagnosed asthma. Clin Allergy 1987;17:271-81. 

50. Ryan G, Latimer KM, Dolovich J, Hargreave FE. Bron- 
chial responsiveness to histamine: relationship to diurnal 
variation of peak flow rate, improvement after bronchodi- 
lator, and airway calibre. Thorax 1982;37:423-9. 

51. Josephs LK, Gregg I, Mullee MA, Holgate ST. Nonspecific 
bronchial reactivity and its relationship to the clinical 
expression of asthma. A longitudinal study. Am Rev Respir 
Dis 1989;140:350-7. 

52. Josephs LK, Gregg I, Mullee MA, Campbell MJ, Holgate ST. 
A longitudinal study of baseline FEV1 and bronchial respon- 
siveness in patients with asthma. Eur Respir J 1992;5:32-9. 

53. Pattemore PK, Asher MI, Harrison AC, Mitchell EA, Rea 
HH, Stewart AW. The interrelationship among bronchial 
hyperresponsiveness, the diagnosis of asthma, and asthma 
symptoms. Am Rev Respir Dis 1990;142:549-54. 

54. Spector S, Farr R. A comparison of methacholine and 
histamine inhalations in asthmatics. J Allergy Clin Immunol 
1975;56:306-18. 

55. Cockcroft D, Killian D, Mellon J, Hargreave F. Bronchial 
reactivity to inhaled histamine: a method and clinical 
severity. Clin Allergy 1977;7:235-43. 

56. Juniper EF, Frith PA, Hargreave FE. Airway responsive- 
ness to histamine and methacholine: relationship to mini- 
mum treatment to control symptoms of asthma~ Thorax 
1981;36:575-9. 

57. Woolcock AJ, Salome CM, Keena VA. Reducing the 
severity of bronchial hyperresponsiveness. Am Rev Respir 
Dis 1991;143:$75-7. 

58. Adelroth E, Rosenhall L, Glennow C. High dose inhaled 
budesonide in the treatment of severe steroid-dependent 
asthmatics. A two-year study. Allergy 1985;40:58-64. 

59. Young L, Forero R, Bauman A, Larkin P. Sampling bias in 
asthma surveys of patients attending general practitioners 
in south-western Sydney. Aust Fam Physician 1992;21: 
862-3. 

60. Dompeling E, van-Schayck CP, van-Grunsven PM, et al. 
Slowing the deterioration of asthma and chronic obstruc- 
tive pulmonary disease observed during bronchodilator 
therapy by adding inhaled corticosteroids. A 4-year pro- 
spective study. Ann Intern Med 1993;118:770-8. 


