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Eppur si muove, or COPD treatment success and

inflammation
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I
t has been said that if science was to be given a start date, it
should be 1632, when the Italian astronomer and physicist,
Galileo Galilei, published the Dialogue Concerning the Two

Chief World Systems [1]. Galileo studied the heavens system-
atically and, in December 1610, used his telescope to show that
Venus went through phases, just like the Moon. This
observation was incompatible with the Ptolemaic system, the
geocentric view that persisted for at least 2,000 yrs, which
stated that the Earth was the centre of the Universe. Galileo
provided the crucial observations that proved the Copernican
heliocentric hypothesis. His work and his actions helped to set
up what we now call science. Galileo uttered the landmark
phrase ‘‘Eppur si muove’’ meaning ‘‘And yet it moves,’’ after
being forced to recant in 1633 before the inquisition of his book
and of his belief that the Earth moved around the Sun.

In the current issue of the European Respiratory Journal, POWRIE

et al. [2] report on a well-conducted, 1-yr clinical trial of
tiotropium in chronic obstructive pulmonary disease (COPD).
The trial confirms results of previous studies showing that
tiotropium reduces exacerbations and improves lung function
and symptoms [3]. However, the trial also examines mechan-
isms, with the primary end-point being a measure of the
potential anti-inflammatory effects of tiotropium. To the
surprise of the investigators, the observed clinical benefits
were associated with increases in several sputum (interleukin
(IL)-6 and myeloperoxidase) and serum (IL-6 and C-reactive
protein (CRP)) inflammatory markers in individuals exposed
to tiotropium. Most surprisingly, there was a statistically
significant, and probably biologically relevant, increase in
sputum IL-8. Both IL-6 and IL-8 are considered important
inflammatory markers in COPD, with some of the evidence
coming from earlier research by the same group [4, 5]. POWRIE

et al. [2] reasonably conclude that the beneficial clinical effects
of tiotropium treatment in COPD cannot be attributed to
inflammatory modulation. Their a priori sample size calcula-
tion of 170 patients (85 patients in each group) aimed to
detect, with 80% power, a 25% reduction in sputum IL-6

from 165 pg?L-1 to 123 pg?L-1. In 142 randomised partici-
pants, POWRIE et al. [2] measured an increase of IL-6 area
under the curve from 4,198 week?pg?mL-1 in placebo to
4,898 week?pg?mL-1 in tiotropium, which is a stunning 17%
increase in tiotropium versus placebo. What is the cause of this
increase? Methodology seems sound, eppur si muove. The trial
has elegance and merit but some limitations are worth
discussing. Regrettably, due to a technical problem with the
induced sputum samples it was not possible to analyse cells,
which precludes any data on the behaviour of neutrophils,
macrophages and other cells in sputum. All statistics were
based on the intention-to-treat population, but at the end of the
trial about a third of participants were unable to produce
sputum samples, and CRP serum change (0–12 months) was
only available for half of the sample. Approximately 75% of
patients in the trial were taking inhaled steroids and this
represents a possible confounding factor as remarked upon in
the article. The absence of a modifying effect observed in
COPD patients, either naı̈ve or users of inhaled steroids at
baseline, is challenging. Participants were from the East
London (UK) COPD cohort, perhaps one of the better-studied
and best-managed groups of COPD patients worldwide. Are
they truly representative? An important methodological issue
is how exacerbations of COPD were assessed. They were
defined symptomatically as the presence for o2 consecutive
days of increase in any two ‘‘major’’ symptoms (dyspnoea,
sputum purulence, sputum volume) or increase in one major
and one ‘‘minor’’ symptom (wheeze, sore throat, cough,
symptoms of a common cold). This symptom-based definition
of COPD exacerbation is one that has been used previously by
the authors’ group, but is rarely utilised in other studies, which
more conventionally use healthcare utilisation, either with
present need for antibiotics, oral steroids or both. The
frequency of COPD exacerbations treated with antibiotics or
steroids, or requiring use of emergency care or admission to
hospital was too small to compare with other cohorts. The
advantages and limitations of using symptom-based rather
than health services-based definitions of COPD exacerbation
have been recently reviewed [6], where it was suggested that a
minimal clinically important difference (MCID) is a 22%
difference from baseline or one event per year for the latter.
An MCID for symptom-based COPD exacerbations is not yet
available.

The late Sir Karl Popper, considered by many to be the most
important contemporary philosopher of science, indicated that
modern science advances by rejecting ill-conceived hypotheses
and formulating new ones. The search for anti-inflammatory
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effects of COPD medications is elusive. It has been difficult to
show that inhaled steroids have anti-inflammatory properties,
although two recent studies have shown the combination of an
inhaled steroid and a long-acting b2-agonist does have anti-
inflammatory properties, and it is thought that this may be
part of the mechanism by which these drugs work [7, 8].
However, the study by POWRIE et al. [2] demonstrates that a
drug can be an effective treatment for COPD without having
anti-inflammatory properties, and that beneficial effects on
lung function and symptoms occurred with increases on
underlying inflammation. A reduction in exacerbations could
occur without an effect on inflammation if the bronchodilator
prevented the individual crossing of the threshold on which a
given reduction in lung function was detected. Effects of
tiotropium beyond bronchodilation, including reduction of
mucus hypersecretion, lower airway bacterial colonisation or
even lung remodelling, have been discussed elsewhere [9].
However, it is more difficult to explain how a bronchodilator
alone could reduce mortality or lower the rate of decline of
forced expiratory volume in one second (FEV1) over time.
Recent analysis of the TOwards a Revolution in COPD
Health (TORCH) data indicates that combination therapy
can reduce the rate of decline of FEV1 in COPD [10],
whilst there was a strong trend towards a reduction in
mortality [11].

Three centuries after Galileo, Sir Austin Bradford Hill reported
nine considerations for causation [12]; criterion six is plausi-
bility, which indicates that ‘‘an event should agree with the
currently accepted understanding of pathological processes.’’
However, studies that disagree with established understand-
ing of biological processes may force a re-evaluation of
accepted beliefs. That chronic obstructive pulmonary disease
is an inflammatory disease is underlined by guidelines [13].
Therefore, treatments that work should reduce and not
increase the inflammatory burst associated with chronic
obstructive pulmonary disease; perhaps only in theory. The
importance of inflammation in chronic obstructive pulmonary
disease will be enormously increased when the results of the
Understanding the Potential Long-term Impacts on Function
with Tiotropium (UPLIFT) study are published in 2008, as the
study’s primary outcome variable is rate of decline of forced
expiratory volume in one second. The UPLIFT study might
have enough power to determine whether there is also a
reduction in mortality.
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