Eur Respir J

1989,2,491-505

Diagnostic value of reversibility of chronic airway obstruction to
separate asthma from chronic bronchitis: a statistical approach
N. Meslier*, J.L. Racineux**, P. Sixt, A. Lockharttt

Diagnostic value of reversibility of chronic airway obstruction to separate asthma
from chronic bronchitis: a statistical approach. N. Meslier. J L. Racineux, P.
Six. A. Lockharr.

ABSTRACT: Our aim was to assess the usefulness of tests of reversibility
of airways obstruction (AO) in the differential diagnosis of astltma (A) and
chronic bronchitis (CB). We selected on strict clinical criteria 20 CB and
32 A patients with stable AO and measured maximal forced expiratory
flows before and after increasing doses of Inhaled salbutamol. The highest
sensitivity (Se), specificity (Sp) and likelihood ratio (L) were obtained when
the Improvement In forced expiratory volume in one second (FEV1) was
expressed as a percentage of predicted FEV1 • Se, Sp and L were 0.97, 0.95
and 19.3 (highest possible L: 20) for an Increase of 10% of predicted FEV1
on 0.2 mg of salbutamol, and 1.0, 1.0 and 20, respectively, for an Increase
of 15% on 1 mg of salbutamol. Conversely, L was only 2.8 when tbe widely
used Increase in FEV1 of 20% over baseline was tested. In a second group
of 42 unselected patients, who were referred to the laboratory for routine
lung function testing with a presenting diagnosis of A or CB, L was only
5.5 when the 10% Increase in predicted FEV1 was used and even lower for
the classical 20% Increase over baseline FEV1• We submit that routine
tests of reversiblllty of AO have little diagnostic usefulness in uuselected
patients with AO and that the commonly used criteria of 15 or 20% increase in FEV 1 over baseline are of no value in separating A from CB.
Eur Respir 1., 1989, 2, 497-505.

The improvement in airways obs!.ruction produced by
administration of a bronchodilator is often used in an
attempt to differentiate asthmatic from non-asthmatic
obstruction to airflow. In practice a threshold of improvement in a measurement of forced expiratory flow is
considered to indicate "reversibility" but the information
actually sought is the probability that the patient is asthmatic if the measured change exceeds a given threshold.
This amounts to determining the positive predictive value
of the test which depends on the sensitivity and the
specificity of the thr~shold chosen and on the prevalence
of asthma amongst the population tested [1]. The aim
may be to help witl1 the diagnosis and, thus, the
lreatment of an individual case [2, 3). or to define a
population, as for a therapeutic !.rial [4-8]. There is no
consensus on the index to be measured, tl1e mode of expression of the result, and the choice of the threshold of
improvement. For example, "reversibility" has been
defined by an improvement in forced expiratory volume
in one second (FEV 1) of 12% L9], 15% [8] or 20% [4, 5,
7] of its initial value. An improvement in FEV1 of more
than 15% of predicted FEV1 has been claimed to be characteristic of asthma [10]. PENNocK et al. [11] proposed a
statistical approach based on the reproducibility of the
mcasuremenL<; to define a significant variation. Similar
discrepancies exist for other indices than FEV 1• As a
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result the diagnostic value of the test of reversibility for
separating a<>thma from chronic bronchitis is not firmly
established.
The objective of our study is to assess the effect of the
index, the mode of expression and the dose of inhaled
bronchodilator on the results of the reversibility test and,
therefore, to better document the value of this test in
bronchial obstruction: a) for the selection of well-defined
populations of asthmatic patients or chronic bronchitic
pati(;n~; w1d b) as a diagno.stic criterion in clinit:al practice.
Patients and methods
The 94 patients studied formed two distinct populations whose characteristics are summarized in table 1.

Group I
All the patients in group I were selected on the basis
of slrict clinical criteria without any knowledge of their
response to a bronchodilator on pulmonary function
tests. Thirty two patients with a clinical diagnosis of
asthma and twenty patients with a clinical diagnosis of
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Table 1. -Characteristics of group I and group 11
Group I

Number of patients
Age yrs
Initial FEV1 %pred
Pred FEV 1 I

Group ll

A

CB

32
(16M, 16F)
53.6±12.2
43.6±15.7
2.91±0.55

20
(19M, IF)
62.0±8.1
41.3±16.8
3.03±0.49

A
22
(llM, 11F)
53.0±15.9
54.0±18.6**
2.90±0.64

CB
20
(17M, 3F)
63.4±7.5
39.7±11.0
2.94±0.65

**: indicates that the difference between the asthmatic (A) and the chronic bronchitic patients (CB) is
significant with p <0.01. Values for age and forced exspiratoryvolume in one second (FEY1) are expressed
as mean±so.

chronic bronchitis were selected. Patients whose clinical
history was not characteristic of asthma or chronic bronchitis were not included in the study. The asthmatic
patients had a history of acute dyspnoeic episodes with
wheezing improving with bronchodilator treatment [12]
but had no chronic cough and sputum production. Three
had been smokers, but their smoking had been interrupted for at least seven years at the time of the study.
Chronic bronchitis was defined by the Medical Research
Council criteria [13], i.e. as a history of chronic cough
and sputum without any acute episode of reversible
obstruction. All had been heavy smokers. At the time of
inclusion all patients were in a stable state, i.e. they had
not suffered from an acute exacerbation and their treatment had been unchanged for at least two months. In all
of the patients, inhaled beta-2-agonists were discontinued at least 8 h before the trial. In asthmatic patients,
xanthine derivatives were withdrawn 48 h before the trial
and the blood theophylline level on the s tudy day was
always less than 1 mg·/· 1• Five chronic bronchitic patients were not taking xanthine derivatives. The theophylline level in blood measured 10 min before the test
was lower than 10 mg·/" 1 in the 15 remaining patients
(mean±so=5.36±3.34 mg·/" 1). No chronic bronchitic patient was receiving corticosteroid therapy. Eleven
asthmatic patients were receiving corticosteroid treatment
but the dosage had been unchanged for more than one
month.

Group 11
Group II consisted of 42 patients sent by other physicians to the laboratory for routine pulmonary function
testing with a bronchodilator test. The test was performed
as requested by the physicians but we did not check for
the stability of the disease. However, at the time of lhe
trial these patients were not suffering an acute exacerbation. Withdrawal of bcta-2-agonists 8 h before the trial
was recommended as usual in our laboratory, but compliance was not checked as vigorously as in group I.
After the bronchodilator trial, we secured information on
the diagnosis made by the clinician managing the
patient. The diagnosis was asthma for 22 patients and
non-asthmatic chronic obstructive lung disease (COLD)
for 20 patients (table 1).

Methods

The maximal expiratory flow rates were measured in
the sitting posi ti on with a F leisch No . 3
pneumotachograph. Exhaled volumes were measured by
integration of expiratory flows. Recording was carried
out simultaneously on X-Y co-ordinates for the flowvolume loop and as a function of time for expiratory
flows. We measured four indices of forced expiration:
FEV1 , peak expiratory flow rate (PEFR), maximal midexpiratory flow (MMEF), and forced expiratory flow at
50% of the vital capacity (FEF50%). FEV 1 was determined
according to KoRY et al. [14]. MMEF25_ 75 % before and
after use of a bronchodilator was measured between
volumes equal to 25 and 75% of the initial slow
vital capacity. FEFso% was measured at 50% of the
observed slow vital capacity. For each subject, forced
expiration was repeated until at least three acceptable
flow-volume loops were obtained [15) and the retained
value was the mean of the three best measurements [16].
The bronchodilator test was performed by inhaling salbutamol from a metered-dose inhaler. All patients in group
I inhaled 0.2 mg salbutamol. Twenty four of the 32
asthmatic patients and all of the 20 chronic bronchitic
patients also inhaled 0.8 mg salbutamol 30 min later.
The second dose thus corresponded to a cumulative dose
of 1 mg [17). The forced expiratory manoeuvres were
repeated I 5 min after each inhaled dose [18). The improvement was expressed in three different way: 1) the
absolute difference calculated from the raw data (6); 2)
the difference expressed as a percentage of the predicted
value (6%pred); 3) the difference expressed as a percentage change from the initial value (6%IV). In group II,
for routine bronchodilator tests, the patients only inhaled
0.2 mg salbutamol. Forced expiratory manoeuvres were
performed with the same equipment and by the same
technician in the two groups. The predicted values are
those of AMREIN et al. [19) for FEVl' BAss [20) for
!'~~O% and PEFR, and PREFAUT et a/. (21) for
MMEF25-?s% •
The effectiveness of the reversibility test for distinguishing asthma from chronic bronchitis on the basis of
the variation in a given index after bronchodilator was
defined in terms of its sensitivity (Se), specificity (Sp)
[22] and likelihood ratio (L) [23). The sensitivity,
Se=true positives(T(+))/[T(+)+false negatives(F( · ))]

499

REVERSIDll..ITY OF AIRWAYS OBSTRUCfiON

c

-"'

-"'
>

.5

and "if the variation is less than a given threshold, what
is the probability of chronic non-asthmatic airflow
obstruction?". These questions define the positive and
negative predictive values of the test [1). They are related to the prevalence (Pr) of asthma in chronic airflow
obstruction, or the prior or pretest probability of
asthma. Positive predictive value,
PV+=Pr·Se/[{Pr·Se) + (1-Pr)·(1-Sp)]

c

(I)

and negative predictive value,

(/)

PV-=(1-Pr)·Sp/[(1-Pr)-Sp+Pr(l-Se)]

0

•5
LSpecificity

Fig. I. - Theoretical ROC (receiver operator characteristic) curve.
Comparative course of sensitivity (Se) and 1-specificity (1-Sp) for
different thresholds. Threshold A has a high specificity and a weak
sensitivity. Threshold C has a weak specificity and a high sensitivity.
Threshold B has high specificity and sensitivity.

answers the question "if the patient is asthmatic, how
likely is he to obtain an improvement greater than
a given threshold?". The specificity, Sp=true negatives
(T(-))/[T(-)+false positives (F(+))] answers the question
"if the patient has a non-asthmatic airways obstruction,
how likely is he to obtain an improvement lower than the
threshold?". The positive likelihood ratio, L=Se/(1-Sp)
depends on the ratio of the true positives and the false
negatives and the size N1 and N2 of the two populations:
L=(T(+)/Nl)/(F(+)/N2). L maximal value, which is obtained when there are neither false positives nor false
negatives, is theoretically infinite. However, in the absence of false positives F(+) Lis given the value 1 instead
of 0. Thus the maximal possible value of L in our population is 20. The more L approaches its maximal possible
value, the better is the diagnostic value of the test. The
respective values of true and false positives for different
thresholds define the ROC curve (receiver operator
characteristic) [23]. On this curve (fig. 1), if the threshold is displaced towards the right, beyond point C, a
minimal gain of sensitivity results in a major loss of
specificity. Conversely, if the threshold is moved towards
the left, beyond point A, a minimal gain of specificity
is accompanied by a dramatic decrease in sensitivity.
The ideal threshold is located at B, on the convexity,
which corresponds to the greatest sensitivity and
specificity. We calculated therefore, sensitivity, specificity and Likelihood ratio for different thresholds of the
three modes of expression (L\, L\%pred and L\%IV) for
the four indices under study.
The bronchodilator test used as a diagnostic criterion
in evaluating patients with airflow obstruction for clinical practice or for selecting a population for a study must
answer the questions: "if the improvement is greater than
a given threshold, what is the probability of asthma?"

We computed predictive values for two likely prevalences of asthma in chronic airflow obstruction: 30 and
50%.
We carried out a discriminant analysis using as a variable the variation of the index expressed as a percentage
of the predicted value (L\%pred). This analysis was performed for each index and for the association of two,
three or four indices.
Student's t-test was used for statistical comparisons
between populations.
Results
Effects of sa/butamol in group I
Variation of the forced expiration indices. The distribution of the raw data changes (L\), and increase in FEV1
expressed as 6%pred and L\%IV are represented in figure
2. The method of expression of the variation altered the
distribution of both A and CB. After inhalation of 0.2
mg salbutamol, a single asthmatic patient had L\%IV
<20% but seven of the 20 chronic bronchitic patients had
an improvement above this threshold. When the variation was expressed as 6%pred, 3 1 of the 32 asthmatic
patients achieved an improvement greater than 10%
whereas only one chronic bronchitic patient reached this
threshold. After inhalation of 1 mg salbutamol, an increase in FEV greater than 15%pred or 0.45 1 was
achieved by asthmatic patients only. For the other indices of forced expiration, whatever the dose and the mode
of expression, no threshold completely separated asthmatic from chronic bronchitic patients (figs 3-5).
Sensitivity, specificity and predictive values as a function
of the mode of expression of the results and of the dose
of bronchodilator. Sensitivities, specificities and likelihood ratios of the bronchodilator response in FEV 1 for
the diagnosis of asthma are presented in tables 2 and 3
for the inhaled dose of 0.2 and 1 mg salbutamol, respectively. Regardless of the mode of expression, the rise in
FEV1 after 0.2 mg had a high sensitivity for detecting an
asthmatic obstruction: Se exceeded 0.9 for most thresholds. With the expression in L\%IV, high thresholds were
required to obtain a specificity greater than 0.9 and Sp
was only 0.65 with a poor likelihood ratio (L=2.8) for a
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Fig. 2.- Histograms of the variations of forced expiratory volume in <)ne second (FEVJ.lafter0.2 (left column) and I mg of sall>utamol (S) (right column).
Ordinate axis: number of asthmatic (Q and chronic bronchitic patients(~. Increase in rtV 1 is expressed as an increase relative to its initial value (A%1V),
as a percentage of the predicted FEV1 (A %pred), or as an absolute value in ml (A).
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Fig. 3. - Histograms of changes in peak expiratory flow rate PEFR . Same format as figure 2.
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Fig. 4.- Histograms of changes in mid-expiratory flow rate between 25-75% slow vital capacity (MMEF ls-w • ·) Same format as figure 2.
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Table 2.- Sensitivity {Se), specificity {Sp) and likelihood ratio {L) of the response in FEV1 to 0.2 mg
of inhaled salbutamol for diagnosis of asthma
Ill

t.%IV

/l%pred

FEY1

0.2

0.25

0.3

20

25

30

Se
Sp
L

1.0

0.55

0.97
0.8
4.8

0.94
1.0
18.8

0.97
0.65
2.8

0.97
0.85
6.5

0.91
1.0
18.2

2.2

5

10

15

0.97
0.5
1.9

0.97
0.95
19.4

0.84
1.0
16.8

Se, Sp and L are calculated for three thresholds of each mode of expression of the variation of an index: raw
increase (/l), as a percentage of the initial value (/l%IV) and of the predicted value (/l%pred) in group I . The
maximal possible value of Lis 20.

Table 3. - Sensitivity (Se), specificity (Sp) and likelihood ratio (L) of the response in FEV1 to 1 mg of
inhaled salbutamol for diagnosis of asthma
Ill

FEYI

0.3

Se
Sp
L

1.0
0.85
26.7

0.45
1.0
1.0
20.0

6%pred

6%IY
0.6

30

0.92
1.0
18.4

0.96
0.85
6.4

40
0.92
0.9
9.2

50

10

0.88
1.0
17.5

1.0
0.85
6.7

15
1.0
1.0
20.0

20
0.92
1.0
18.4

Abbreviations as in table 2. Patients are the 20 CB and 24/32 A of group I.

Table 4 . - Positive (PV+) and negative predictive values (PV-) for the d iagnosis of asthma of the
response in FEV1 to 0.2 mg of inhaled salbutamol
/l%pred

6%IY

61

FEYI

0.2

0.25

0.3

20

25

30

5

10

15

Pr=30%
PY+
PY-

36
100

67
98

100
97

54
98

73
98

100
96

45
97

89
99

100
94

Pr=50%
PY+
PY-

80
100

83
97

100
89

73
97

87
96

100
91

66
97

95
97

100
87

PY +and PY- are calculated for two arbitrary prevalenccs (Pr=30% and Pr=50%) of asthma in a population with
chronic airflow obstruction, and for three thresholds of each mode of expression of the variation in FEY1 •

variation of 20% IV. Likelihood ratios were close to
the maximal possible value for three thresholds:
0.3 /, 30%IV and 10% pred. For PEFR, likelihood
ratios were greater than 17.5 for three high thresholds:
~=1 l-s- 1 , ~%pred=15 and ~%IV=30. For MMEF and
FEF50 ,.,, such high values were not observed after 0.2 mg
salbutamol.
Following 1 mg of salbutamol, sensitivity and specificity were both equal to 1 and the likelihood ratio reached
its maximal value of 20 for two thresholds of improvement in FEV1: 0.45 I and 15%pred. For PEFR and FEF50..,,
Se, Sp and L were similar to those observed after 0.2
mg. For MMEF, the inhalation of a higher dose of

bronchodilator resulted in a better distinction between
asthmatic and chronic bronchitic patients with a specificity reaching 0.95 and a sensitivity of 1 for ~=0.5 l·s· 1 and
~%pred=20.

The positive predictive values calculated for FEV1
after 0.2 mg salbutamol for a prevalence of 30% were
greater than 80% for three thresholds only: 0.3 /, 30%IV
and 10%pred (table 4). For a higher prevalence (50%),
positive and negative predictive values were both in excess
of 95% only for an improvement of 10%pred. Both were
equal to 100% for ~=0.45 I and ~%pred=l5 afler 1 mg.
Comparison of the different indices after 0.2 and 1 mg
salbutamol by the discriminant analysis showed that FEV 1
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Table 5.- Results of the discriminant analysis
Indices*

1
1+2
1+2 + 3
1+2+3+4

D-square**
0.2mg

1 mg

84.83
91.67
94.05
95.40

141.40
141.81
141.96
142.06

*:Indices: l=FEV1; 2=PEFR; 3=MMEF 75 ~;4=FEF5 •
* *: D-square is the generalized Mahalanobis if-square and is c~
culated from the improvement after 0.2 and 1 mg salbutarnol expressed as 6%pred.

was the most powerful index to differentiate asthma from
a non-asthmatic airway obstruction (table 5). All of the
chronic bronchitic patients were correctly identified whatever the index and the dose. Twenty-six of 32 asthmatic
patients were correctly identified by FEV1 alone after 0.2
mg salbutamol and 22 of 24 after 1 mg. The association
with FEV1 of one, two or three other indices added little
infonnation. With the association of four indices, 27 of
32 and 22 of 24 asthmatic patients were correctly identified after 0.2 and 1 mg, respectively.

Effect of salbutamol in group II
In patients of group II, sent for a routine bronchodilator
test, we tested the threshold of 10%pred increase in FEV 1
which had shown the highest sensitivity and specificity
in group I on 0.2 mg salbutamol. In this group the
improvement was lower than this threshold in 18 of 20
patients considered to have a non-asthmatic airways
obstruction, but was also lower in 10 of the 22 patients
defined as asthmatic. Thus the specificity was 0.9 but
the sensitivity was only 0.55 with a likelihood ratio
of 5.5.

Discussion
Bronchial obstruction results from several factors: bronchospasm, intraluminal secretions, and oedema and
inflammation of the airway wall. The contribution
of bronchospasm is greater in asthma than in chronic
bronchitis. The response to bronchodilators measured by
functional indices depends not only on bronchospasm
per se, but also on its relative contribution in relation to
the associated factors of obstruction [24].
Our study suggests that the assessment of the difference in reversibility of airway obstruction between
astluna and non-asthmatic COLD is affected by the index,
its mode of expression and the dose of inhaled bronchodilator. With the discriminant analysis, FEV1 appears
to be the most effective index of forced expiration to discriminate among the mechanisms of airflow obstruction
in asthma and chronic bronchitis. The other commonly
used indices of forced expiration may provide infonnation on the site of obstruction, but our results show that
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they are not as effective as FEV1 and add little information when associated with FEV1 •
The ability of the bronchodilator test to display
the difference between the two clinically well-defined
populations of group I depends on the mode of expression of the response. The overlap between asthma and
chronic bronchitis appears to be greater when the response is expressed as a percentage of the initial value,
than when it is expressed as the absolute differen~e or as
a percentage of the predicted value. ELIASSON et al. [25)
also showed that the ll%IV expression was less effective
for separating these clinical entities but they did not investigate the effects of the dose of bronchodilator and of
the threshold of improvement. In our study, the discriminant analysis shows that the inhalation of a greater dose
of salbutamol (I mg) enhances the distinction between
asthmatic arid chronic bronchitic patients.
It could be argued that the difference we found in the
degree of reversibility of airway obstruction in asthmatic
and chronic bronchitic subjects was related at least in
part to the withdrawal of methylxanthines in all of the
former but only some of the latter patients. However, the
mean improvement after salbutamol was not significantly
different in the five bronchitic subjects without and the
fifteen with methylxanthines and was 0.22 I in the former and 0.17 l in the latter after 1 mg of salbutamol.
These values were small compared to the 0.96 I improvement in the asthmatic patients. Furthermore, if this bias
existed, it existed for all the indices and modes of expression we compared.
When the bronchodilator test is used or recommended
[26] as a selection criterion of a population, this implicitly means that an improvement of 15% [27, 7], 20% [4,
7, 28) or 25% [5] over the initial FEV1 differentiates
asthma from non-asthmatic COLD. The same thresholds
are often used as a diagnostic criterion in clinical practice. Our results show that a 20% rise in FEV1' which is
the most widely used criterion, is not specific for asthma
(Sp=0.65) and is a poor diagnostic criterion (L=2.8). On
the theoretical ROC curve (fig. 1), the threshold with the
best diagnostic value is located at the peak of the convexity and has the highest likelihood mtio. For 0.2 mg of
salbutarnol, in our population, this threshold was 10%pred
with Se=0.97 and Sp=0.95, yielding a likelihood ratio of
19.4. As a consequence of the size of our population, a
variation of 0.1 in the specificity for the diagnosis of
asthma represented a variation in the classification of
two chronic bronchitic patients. Therefore, the diagnostic value of high thresholds of the expression in £l%IV,
e.g. 25% (Se=0.97 and Sp=0.85), might be considered
close to the diagnostic value of 10%pred. However, such
high thresholds are seldom used. Furthermore, the mode
of expression in ll%IV is affected by mathematical bias,
i.e. regression towards the mean [29]. It also gives an
unjustified advantage to low initial values and implies
that the variation of an index after a bronchodilator is
related to its initial value which has never been firmly
established. Thus, as recommended, this mode of expression should be rejected (30).
The two diagnostic aims of a test of reversibility of
airflow obstruction, namely the selection of well-defmed
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patients and the diagnosis in an individual case, should
not be confused and different thresholds of reversibility
might be necessary for these two purposes. If the aim is
to select asthmatic patients among those presenting a
stable airflow obstruction for a trial, e.g. a therapeutic
trial, the threshold must yield a high PV+ and therefore
a high specificity near to 100% and 1. This will result in
a low risk of including in the study non-asthmatic
subjects. To avoid the risk of excluding too many true
asthmatic patients, these high PV+ and Sp should not be
associated with too low PV- and Se. With this objective,
the threshold of improvement of 15% of the predicted
FEV1 after 0.2 or even better after 1 mg salbutamol is,
in our experience, the most effective selection criterion.
Our data agree with those of NrCKLAus et al. [10] who
showed in a population of 50 asthmatic and 50 chronic
bronchitic patients that only the former can display an
improvement of more than 15%pred in FEV~ after
inhalation of isoproterenol. Thus, for a therapeullc trial
including patients from different laboratories, the bronchodilator test may be useful for selection of a uniform
population and for avoidance of disagreement on the clinical definition of asthma [31, 32].
If the test is used as a diagnostic criterion in clinical
practice, simultaneously high PV+ and PV- may avoid
both over and underdiagnosis of asthma among patients
with chronic airflow obstruction. The results in our group
I show that a 10%pred increase in FEV 1 after 0.2 mg of
salbutamol appears to be the most suitable threshold for
this purpose: its positive and negative predictive values
for a prevalence or prior probability of asthma of 30%
are 89 and 99%, respectively. For a higher prevalence its
PV- remains high and therefore the risk of missing the
diagnosis of asthma is low (table 4). In the study of
NrCKLAus et al. [10], the improvement in FEV 1 after
isoproterenol exceeded 10%pred in only 5 of 50 patients
with chronic bronchitis, but was less than this threshold
in 10 of 50 patients with asthma. Thus, in their study the
sensitivity was 0.64 and the specificity was 0.9. These
results are similar to those observed in our group II. In
these two populations the threshold of 1O%pred remains
specific but has a poor sensitivity. As regards the diagnosis of non-asthmatic COLD the result of the test and
the clinical findings most often agreed, but as regards the
diagnosis of asthma the result of the test and the clinical
findings disagreed in more than a third of the cases. These
differences in the results between group I and group II
may be due in part to a less rigorous withdrawal of the
therapy especially with regard to beta-2-agonists, or to
the lack of stability of disease in some patients, or to
inaccurate use of the terms asthma and non-asthmatic
COLD. Furthermore, patients whose clinical symptoms
associated acute reversible dyspnoeic episodes and chronic
cough and sputum [33) were excluded from our group I
but may have been included in group II with a diagnosis
of either asthma or non-asthmatic airway obstruction.
In daily routine practice, the revers ibility test is therefore
a poor diagnostic criterion. It may confirm a clinical
diagnosis of asthma, but may not be used to exclude it.
A disagreement between a clinical diagnos is of asthma
and a small bronchodilator response may suggest that at

this moment bronchospasm is not the major component
of obstruction and that other treatment is required.
In conclusion: 1) the widely used thresholds of 15 or
20% increase in initial FEV 1 have little value for selection of well-defined populauons or for the diagnosis of
an individual patient; 2) if one wishes to use the test of
reversibility as a selection criterion for asthma among
chronic airflow obstruction, it would be better to perform
the test with a high dose of inhaled bronchodilator, to
express the response as a percentage of the predicted
FEV1 and to choose a high threshold of variation.
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Valeur diagnostique de la reversibilite de l'obstmction bronr:hique pour d(f/erencies une obstruction asthmatique d'une
obstruction de bronchite r.hromique. N. Meslier, J L. Racineux,
P. Six, A. Lockhart.
RESUME: Afin de preciser l'interet des tests de reversibilite
de !'obstruction bronchique pour differencier une obstruction
asthmatiq;Je d'une obstruction non asthmatique, nous mesurons
lcs debits maximanx expiratoires avant et apres des doses
croissantes de salbutamol inhale chez 20 bronchiteux chroniques
et 32 asthmatiques en etat stable, selectionnes sur des criteres
cliniques stricts. Les valeurs les plus elevees de sensibilite (Se),
specificitc (Sp) et rapport de vraisemblance (L) sont obtenues
avec le VEMS lorsque le gain est exprime en pourcentage du
VEMS predit. Se, Sp et L egalent 0,97, 0,95 et 19,3 (valeur
opti.malc deL: 20) pour une amelioration de 10% de la valeur
predite du VEMS apres 0,2 mg de salbutamol. lis atteignent
respectivement 1, 1 et 20 pour une amelioration de 15% pred
apres 1 mg. Pour le seuil usuel de 20% de la valeur initiale du
VEMS, le rapport de vraiscmblance n'es t que de 2,8. Dans un
second groupe de 42 patients non selectionnes envoycs au
laboratoire en routi ne, avec un diagnostic d'asthrne ou de
bronchite chronique, L n'est que de 5,5 pour le seuil de 10%
du VEMS predit. Il est encore plus faible pour le seuil de 20%
du VEMS initial. Ces re~ultats suggerent que les tests de rcvcrsibilite de !'obstruction bronchique ont peu d'interet diagnostique en routine et que le seuil habitue! de 15 ou 20%
d'amelioration du VEMS initial n'a aucunc valeur pour distinguer un asthrnatiquc d'un bronchiteux chronique.
Eur Respir J .. 1989, 2, 497- 505.

