children between composite score of asthma severity, atopic
parameters and FeNO [10].
In conclusion, clinical questions of the Asthma Control
Questionnaire, forced expiratory volume in one second and
exhaled nitric oxide fraction were grouped in distinct components, suggesting that they may complement each other in the
assessment of asthma status. Further research, particularly
observational longitudinal studies, should assess the usefulness
of inflammatory biomarkers in conjunction with clinical questions and lung function parameters in asthma control assessment, and eventually establish an algorithm for treatment
adjustment based on a thorough measure of asthma control.
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Breathless after separation… from tumour
To the Editors:
It is a general property of the G-protein coupled receptor
family, which includes adrenergic receptors, to attenuate their
response after persistent stimulation [1]. However, the airway
tolerance to b2-agonists and the phenomenon of rebound
bronhoconstriction after b2-agonist withdrawal seems not to
have clinical significance [2] even though it differs between
compounds [3].
Herein, we report the case of a patient who developed severe
bronchial obstructive symptoms after sudden interruption of a
chronic stimulation of the airway catecholamine receptors by
their endogenous agonists.
The patient was an 84-yr-old, nonsmoking, healthy female
with no previous history of asthma or lung disorders. She
1420
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attended a gym regularly, where she observed that her resting
cardiac frequency increased to 110 beats?min-1. During the
investigation of her tachycardia, a right-sided 48652655-mm
adrenal tumour was found. Laboratory testing of the patient’s
urine revealed highly increased levels of noradrenaline
(8,780 nmol?day-1; normal value ,400 nmol?day-1) and moderately elevated levels of adrenaline (175 nmol?day-1; normal
value ,80 nmol?day-1) confirming the diagnosis of pheochromocytoma. The patient was prepared carefully for surgery by
stepwise increase of the a-blocker doxazosin to a dose of 32 mg
daily at the time of surgery and diltiazem (180 mg daily),
which was preferred to b-blockers for treating her tachyarrhythmia. After successful laparoscopic removal of the
tumour, the patient developed severe bronchospasm and had
to be treated with glucocorticoids and inhaled b2-agonists. The
obstructive symptoms lasted ,1 week.
EUROPEAN RESPIRATORY JOURNAL

Bronchoconstriction, after removal of a catecholamine-producing tumour, is physiologically foreseeable owing to the sudden
deprivation of catecholamines, as well as deprivation of other
tumour-secreted bronchodilator substances, such as adrenomedullin [4], vasoactive intestinal peptide or pituitary adenylate
cyclase-activating peptide [5]. There are, however, few reports
of respiratory problems in patients with pheochromocytoma
and all, in contrast to ours, had a history of asthma and/or were
being treated with b-blockers [6, 7]. Our patient has, since
the acute post-operative period, been feeling perfectly well.
She is back in the gym on a regular basis, her cardiac
frequency is normal and she has not had any further respiratory
problems.
It is therefore good to keep in mind that bronchospasm,
and not only cardiovascular collapse, is a possible incident
that can occur after removal of a catecholamine-producing
tumour.
S-B. Catrina and L. Juntti-Berggren
Dept of Molecular Medicine and Surgery, Endocrine Unit,
Karolinska Institutet, Karolinska Hospital, Stockholm, Sweden.
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Statistical analysis of COPD exacerbations
From the authors:
We would like to thank S. Suissa for his letter, which appeared
in a recent issue of the European Respiratory Journal [1]. We
share his interest in the methodology of chronic obstructive
pulmonary disease (COPD) trials. The issues he raised are
important and deserve a more comprehensive response than is
possible here. We would, however, like to address the two
major points regarding the design of the TRISTAN (Trial of
Inhaled Steroids and Long-acting b2-agonists) and ISOLDE
(Inhaled Steroids in Obstructive Lund Disease) trials, which
lead him to claim that the trials ‘‘violate fundamental
principles of randomised trial methodology’’ [1].

customary still to refer to analysis of all available participants
as an intent-to-treat analysis’’ [3]. In the analysis of TRISTAN
and ISOLDE, all available patients were included and therefore
the results presented are from a valid intent-to-treat analysis.
Secondly, S. Suissa states that the design of COPD trials needs
to be stratified by prior use of inhaled corticosteroids (ICS) and
suggests that this deficiency ‘‘cannot simply be corrected by
data analysis’’ [1]. Stratifying a design by important predictors
of outcome can be helpful in terms of ensuring balance, but it is
not essential for data analysis. In large trials, randomisation
will lead to similar proportions of patients in each treatment
arm with prior use of ICS. Indeed, the standard textbook on
clinical trials, Clinical Trials: a Practical Approach, states: ‘‘if the
trial is very large, say several hundred patients […] then
stratification has little point’’ [4].

First, S. Suissa contends that intent-to-treat analysis is
impossible when there is incomplete follow-up of patients
who withdraw from the study [1]; but this assertion is
incorrect. Intent-to-treat analysis does require inclusion of all
available subjects in the analysis but the principle allows for
missing data. The CONSORT (Consolidated Standards of
Reporting Trials) statement is the standard guideline for
reporting randomised clinical trials adopted by major medical
journals [2]. An accompanying article to the 2001 revision of
CONSORT states: ‘‘It is common for some patients not to
complete a study – they may drop out or be withdrawn from
active treatment – and thus are not assessed at the end.
Although these patients cannot be included in the analysis, it is

O.N. Keene*, P.M.A. Calverley#, P.W. Jones", J. Vestbo+ and
J.A. Anderson*
*GlaxoSmithKline, Uxbridge, #Dept of Medicine, Clinical
Sciences Centre, The University Hospital Aintree, Liverpool,
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Thus, the designs of ISOLDE and TRISTAN conform to
conventional clinical trial methodology and therefore have no
major flaws. It remains valid to draw conclusions regarding the
effectiveness of inhaled corticosteroids based on their outcome.
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