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Sodium cromoglycate in
childhood asthma

The review of placebo controlled trials of
sodium cromoglycate (SCG) in childhood
asthma by Tasche et al1 concludes that “there
is insuYcient evidence that SCG has a
beneficial eVect as maintenance treatment in
children with asthma”.

We do not believe this conclusion is justified.
The principal criteria for assessing the eYcacy
of inhaled SCG are the mean diVerences in the
eVect on the symptoms of cough and wheeze
between SCG and placebo across all trials
included in the review. The 95% confidence
intervals for these diVerences are 0.12 to 0.27
for cough and 0.11 to 0.26 for wheeze. As the
diVerences are in favour of SCG and the con-
fidence intervals do not include zero, the only
conclusion that can be drawn is that there is
strong statistical evidence for a beneficial eVect
of SCG in children with asthma—the reverse
conclusion to that presented.

The review identified 24 randomised
controlled trials and is claimed to include “all
published randomised, placebo controlled
trials”. Two published trials are not included
(those by Berman et al2 and Mikawa et al3)
and the trial by Silverman et al,4 which is
included, does not meet the author’s criteria.
Both excluded trials, which involved 472
children, reported statistically significant dif-
ferences in favour of SCG compared with
placebo. The study by Silverman et al
compared the combination of inhaled SCG
and isoprenaline with isoprenaline alone and
did not include a placebo comparison.

The authors have calculated a tolerance
distribution for study eVects and we believe it
is this distribution which has been fundamen-
tally misinterpreted. They provide a tolerance
interval for the results of future studies based
on the between study variation seen. The fact
that this interval contains zero does not mean
that there is no evidence of a diVerence
between treatments, as the authors imply, but
that not all future studies can be predicted to
give a diVerence numerically in favour of
SCG. The tolerance interval quoted suggests
that perhaps 90% of future trials will have an
outcome in favour of SCG, a really positive
finding. This is, of course, entirely consistent
with the data from studies used in the review
which indicates that, although some studies
are directionally in favour of placebo, the vast
majority are in favour of SCG. The fact that
a few of the studies are in favour of placebo is
not surprising since the authors reject the null
hypothesis of homogeneity.

In the comment section of the paper the
authors state that older studies were more
likely to produce a positive eVect of SCG
treatment.

Inhaled SCG was originally developed as a
capsule containing 20 mg of dry powder of
SCG to be inhaled four times a day using a
special inhalation device, the Spinhaler, and
its eYcacy was established in trials involving
children aged 5–17 years. Twelve trials
included in this review use this dose and
inhaler system, of which 11 are described as
positive and one as positive/equal. All were

published between 1968 and 1980. Examina-
tion of the mean diVerences for severity
scores shows that, in all 12 trials, the 95%
confidence intervals do not include zero and
inhaled SCG is therefore statistically
(p<0.05) significantly better than placebo.

The remaining 12 studies were published
between 1980 and 1997. All used diVerent
inhalation systems, dosage schedules and, in
some cases, a diVerent diagnosis from the
earlier trials. In nine trials the drug was deliv-
ered as a nebulised solution at a dosing
schedule of 20 mg 3–4 times daily, two used a
5 mg metered dose inhaler (MDI), and one
used a 1 mg MDI. The age range of the chil-
dren in these trials was from 0 to 6 years, with
many under 1 year of age. Of the nine trials
which used a nebuliser solution, four were in
children with asthma, two in children with
wheezy bronchitis, and one each in children
with persistent wheezing, recurrent wheez-
ing, and preterm babies with respiratory
symptoms. Four were classed as positive (0–6
years), one as equal/positive (0–2 years), and
four as equal (0–4 years).

The MDI formulations were introduced
10–15 years after the original capsule formula-
tion. The one trial using the 1 mg MDI
conducted in children aged 4–13 years was
classed as positive/equal. Of the two trials
which used the 5 mg MDI, one was conducted
in patients for whom the drug is not
indicated—recurrent respiratory symptoms in
preterm babies at a dose of 5 mg three times
daily using a coVee cup as a spacer— and the
other was conducted by the authors of this
paper in a general practice setting in children
aged 1–4 years and it has already been pointed
out that the delivery system used may not have
provided an adequate dose.5 6 They also used
less than the recommended dose (three times a
day rather than four) and an incorrect dosing
method (two puVs into the spacer for one
inhalation). In view of the major flaws in this
trial it is diYcult to understand how it scored
highest in the methodological assessment of
the trials. One can only conclude that the out-
come of this one trial has influenced the
conclusion drawn by the authors and they have
chosen to ignore the 16 positive and the three
positive/equal trials of the 24 they reviewed.

This more detailed examination of the
sequencing of the trials does show that the
main trials that clearly demonstrate the
eYcacy of the drug in childhood asthma were
conducted in children over the age of 5 years
with the drug delivered as a dry powder using
the Spinhaler at a dose of 20 mg four times a
day. They were published before 1980. The
trials published after 1980 were conducted
mainly in children aged less than 5 years
using either nebulised solution or metered
dose aerosols. As the authors rightly state,
“diagnosis and measurement of asthma in
young children is diYcult”. It is therefore not
surprising that in these later trials it has
proved more diYcult to demonstrate consist-
ently the eYcacy of SCG.

It appears that the authors’ conclusions of
lack of beneficial eVect are based mainly on
their own trial and trials conducted in
younger age groups using nebuliser solution.
While it is possible that the drug is less eVec-
tive in the younger age groups, it is more
likely that the apparent lesser eVect in these
children is related to the diYculties of
diagnosis, assessment, and drug delivery.

The authors identified 251 articles in their
Medline search but only 18 met their
inclusion criteria. Many of the excluded arti-
cles are supportive of the use of SCG in

childhood asthma. They also refer to a
number of other review articles but ignore the
fact that these were all positive towards the
drug, preferring their own conclusions.

Finally, the authors further conclude that
they doubt whether the eVect seen is of clini-
cal relevance but also point out that mean
symptom scores in childhood asthma studies
are generally low due to dilution by
symptom-free days. In these circumstances
the estimated size of eVect may well have
clinical relevance.

The analysis as presented provides very
strong evidence of statistically significant
benefits in favour of SCG for the key
symptoms of cough and wheeze; this would
be strengthened further by the inclusion of all
published studies and further still if only
those studies which identified a clear asth-
matic population were included. Despite the
fact that we consider this review to have
major flaws, we believe that the results have
been misinterpreted, that it does show clearly
and significantly that inhaled SCG is of ben-
efit in childhood asthma, and it cannot be
used to draw the conclusion of the authors.
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AUTHORS’ REPLY We thank Dr Edwards and
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Our conclusion was based on three
elements—the strong indication of publi-
cation bias, the tolerance interval including
zero, and the small treatment eVect. These
three elements should be considered in com-
bination as it is this combination of findings
that has led us to conclude that there is insuf-
ficient evidence for a beneficial eVect of
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maintenance treatment with SCG in children
with asthma. We think that Dr Edwards and
colleagues have misunderstood this conclu-
sion as they only address the issue of the tol-
erance interval. We agree that, from the inter-
val as we found it, one would predict some
90% of future studies to have a positive out-
come (though not all significant). However,
because of the strong suggestion of publi-
cation bias, with negative studies being
underrepresented, the overall small eVect size
and the corresponding confidence intervals
are probably biased—that is, overestimating
the true eVect size.

The pooled point estimates were found to
be 0.19 both for cough and wheeze. This
means that, compared with the placebo
group, the children who used SCG had, on
average, a 0.19 lower symptom score on a
scale of 0–3 during the period they were
studied. These are small eVects indeed, of
which the clinical relevance is questionable,
especially as the bias caused by selective pub-
lication has probably increased the eVect size.
The true eVect size will therefore be even
smaller and hence irrelevant.

We excluded the studies by Berman et al1

and Mikawa et al2 because they did not fulfil
our criteria—the first because the upper age
limits are unclear and probably included
patients above 18 years of age, and the second
because it was not published in English. We
do not think that the fact that they are key
studies for registration is a valid argument to
vary our predefined inclusion and exclusion
criteria.

We agree with the authors that the study by
Silverman et al3 should have been excluded
because it did not include a placebo compari-
son. However, exclusion of this study does
not aVect the point estimates nor the
confidence intervals.

We appreciate the help of the authors in
explaining the diVerences and time trends. As
we described in our paper, we performed a
multivariate regression analysis with many
study characteristics in the model, including
method of administration of the medication,
year of publication of the study, and age of the
children. Only the year of publication of the
study turned out to be a significant predictor
of eVect size in this analysis.

We will not react here to the “major flaws”
that the authors have found in our own trial4

as we have dealt with these points eleswhere.5

The findings in young children are not
unequivocal. Some studies found a positive
eVect6 7 while some found no eVect.5 8 9

The argument that many other reviews
published in the past were positive is not con-
vincing as none of these reviews was system-
atic, none assessed the methodological qual-
ity of the studies, and none pooled outcome
measures. Common pitfalls of narrative
reviews are that they tend to repeat the
success stories of medical history but ignore
negative studies, that they are authority based
instead of evidence based, and authors of this
type of review may have strong relations with
pharmaceutical companies.10–12 Our aim was
not to give our personal opinion but to assess
the benefits of SCG in asthmatic children in a
systematic and unbiased way, without con-
flicts of interest.

In our review we concluded that there is
insuYcient evidence that SCG has a benefi-
cial eVect as maintenance treatment in
asthmatic children. Our conclusion was
based on three elements—the strong indica-
tion of publication bias, the tolerance interval
including zero, and the small treatment

eVect. We believe that the arguments pro-
vided by Dr Edwards and colleagues are
insuYcient to modify this conclusion.
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Tuberculin reactivity

We read with interest the paper by Omenaas
and colleagues1 on the relationship between
tuberculin reactivity and the prevalence of
atopy. The authors found no relationship
between a positive tuberculin reaction and
atopy, as assessed by IgE measurements, in
this retrospective study of 20–44 year old
adults who were BCG vaccinated at the age of
14.

However, we would like to comment on the
design of the study and the interpretation of
the data. Firstly, a long time elapsed between
BCG vaccination and tuberculin testing. The
mean age of the participants was 34 years,
while BCG vaccination occurred at the age of
14. Only 60% of the subjects were positive
tuberculin reactors 10 years after BCG vacci-
nation in previous research, as stated by the
authors. It is therefore possible that the
tuberculin negative group contained a con-
siderable number of initial responders to
BCG vaccination (with subsequent lower IgE
levels), thereby minimising the diVerence
between the tuberculin positive and tubercu-
lin negative groups.

Secondly, in our opinion the study by
Omenaas et al suggests that modulation of the
immune response by BCG vaccination at the
age of 14 does not result in a reduction of

atopy in adults. Based on their findings, the
authors conclude that “host characteristics
such as Th1/Th2 balance do not explain the
relationship between tuberculin reactivity
and atopy observed in the younger Japanese
population2 and that this relationship may be
limited to populations immunised in early
childhood”. However, we think that the eVect
of BCG on the immune system in early child-
hood could be diVerent and cannot be
predicted by the study performed by Om-
enaas, since this study is not designed to do
so. For this purpose a prospective randomised
trial in young children is required.

T J STEENHUIS
M O HOEKSTRA

Emma Children’s Hospital AMC,
University of Amsterdam,

P O Box 22660,
1100 DD Amsterdam,

The Netherlands

1 Omenaas E, Jentoft HF, Vollmer WM, et al.
Absence of relationship between tuberculin
reactivity and atopy in BCG vaccinated young
adults. Thorax 2000;55:454–8.

2 Shirakawa T, Enomoto T, Shimazu S, et al. The
inverse association between tuberculin re-
sponses and atopic disorder. Science 1997;275:
41–2.

AUTHORS’ REPLY We thank Drs Steenhuis and
Hoekstra for their comments on our cross
sectional study indicating that modulation of
the immune response by BCG vaccination at
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Hoekstra, this question can best be answered
in a prospective randomised trial in young
children.
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NOTICE

Respiratory Medicine

A conference on Respiratory Medicine will
be held at the Royal College of Physicians of
Edinburgh on 26 October 2001. For further
information contact Ms Eileen Strawn,
Symposium Coordinator. Telephone 0131
225 7324. Fax 0131 220 4393. Email:
e.strawn@rcpe.ac.uk. Website: www.rcpe.ac.uk.
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