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Applying the results of randomised
control trials on asthma
Ian Town
......................................................................................

Guidelines for management of common medical conditions are just
guidelines—to be used and interpreted by health practitioners

A

n important article by Peter
Rothwell1 published in the Lancet
in 2005 eloquently summarised
issues concerning the external validity of
randomised controlled trials (RCTs). The
issue underlying the question ‘‘to whom
do the results of this trial apply?’’ is
sometimes referred to as generalisability
and reporting on this is now a standard
requirement for articles published by
many journals directed at a general
audience.
Rothwell summarises several factors
that must be taken into account when
considering generalisability, including the
trial setting, patient selection, the characteristics of the patients randomised, the
type of outcome measures employed, the
nature and duration of follow-up, and the
completeness of adverse event reporting.
Further, differences between the trial
protocol and routine local practice must
be taken into account, especially the
possibility, given the likely time elapsed
between the trial design and reporting,
that considerable therapeutic or diagnostic advances have occurred in the
interim.1
A further important development in
respect of clinical practice is the emergence of widely disseminated guidelines
for the management of common medical
conditions. Something of an industry has
developed in this regard, with national
and international agencies taking a
leadership role.2 Nowadays, published
guidelines are strictly evidenced-based
and such evidence is graded for quality
on the basis of criteria such as trial
design, method of analysis and relevance
of outcomes. Champion among recommendations are those based on large, top
quality RCTs.
With regard to asthma management,
the guideline effort has been prominent
and strongly supported by relevant professional societies. International experts
have gathered together under the Global
Initiative for Asthma brand to develop,
promulgate and assist with the implementation of asthma management guidelines worldwide.3

In the case of these asthma management guidelines, the question arises—are
they based on relevant, well designed
RCTs that can be reliably applied to
individual patients presenting for asthma
care? This question is addressed in this
issue of Thorax in a study performed by
Travers et al4 (see page 219). The authors
carefully examined the 2005 Global
Initiative for Asthma guidelines with
respect to drug recommendations for
long-term asthma management in
adults.3 The individual studies selected
were among the larger and most often
cited RCTs comparing various approaches
to drug management, such as the role of
long-acting b agonists, the use of higher
doses of inhaled corticosteroids, the benefits of leucotriene receptor antagonists
and combined products. Taking the 17
high-quality RCTs underpinning the
guideline statements, they examined each
study for external validity. This was
achieved by assessing the entry criteria
for each study and matching these with
the characteristics of a randomly selected
group of adults with asthma (n = 179)
identified in a community survey of the
prevalence of asthma.5
They found, perhaps not surprisingly,
that only a small percentage of their
community sample would have met the
entry criteria for the RCTs concerned. The
percentage eligible ranged from 0% to
36% but in most cases the figure was
(10%. Notable among the reasons for
ineligibility were lack of bronchodilator
reversibility, baseline forced expiratory
volume in 1 s too low or too high, lack
of symptoms and/or bronchodilator use,
not currently requiring inhaled corticosteroids and a history of .10 years
tobacco use.
Two findings from the study deserve
special mention. First, the study determined that the main reason that subjects
with current asthma were not potentially
eligible was a failure to demonstrate
bronchodilator reversibility (three quarters of those surveyed). It noted correctly
that one approach to this, adopted in
more recent trial designs, is to withdraw

corticosteroid treatment under supervision during the screening or run-in
period. In addition to unmasking symptoms and bronchodilator reversibility, this
also has the advantage of identifying
subjects who do not in fact have current
asthma.
Second, it observed that some trial
designs failed to identify subjects with
concomitant mild to moderate chronic
obstructive pulmonary disease or a
degree of irreversible airflow limitation.
This has obvious implications in terms of
outcome measures for the study concerned.
These findings will come as no surprise
to any clinician who has actively participated in clinical trials. It is a commonly
accepted truism that 10 potential subjects
will have to be screened and/or entered
into the run-in phase to effect one
randomised subject.
What then can be said about asthma
management guidelines and the advice
therein? First, the authors recommend
that a ‘‘wide range of subjects be included
in future clinical trials’’. Although a
laudable goal, it seems destined to fail,
given the role of national regulatory
bodies such as the Food and Drug
Administration in mandating clinical trial
design. Elderly people, those taking multiple other drugs, subjects dependent on
alcohol or with chronic mental disorders
and, in many cases, women of childbearing age are deemed ineligible for
RCTs in asthma, especially those examining the role of novel compounds.
Second, the authors imply that prescribers should be aware of the limitations of
published guidelines in selecting drug
treatment for individual patients with
asthma. That is a given fact, and we
underestimate the role of the doctor’s
clinical judgement with respect to these
common prescribing decisions.6 The
choice of pharmacological agent is just
one component of prescribing given the
range
of
presentations
available.
Fortunately, all the drugs we use most
commonly, including inhaled corticosteroids, long-acting b agonists and leucotriene receptors antagonists, have a safety
profile that allows the prescriber the
comfort of adopting an n = 1 trial
approach with regard to long-term management choices. If the chosen agent
lacks efficacy or results in intolerable side
effects, then another drug can be substituted in most cases. These principles
are already embodied in the published
guidelines and they are just that—guidelines to be used and interpreted by
sensible health practitioners.
As Rothwell suggests,1 common sense
dictates that we should not ‘‘throw the
baby out with the bathwater’’. Guidelines
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Multifactor-dimensionality reduction

STUDYING MULTIPLE LOCI

..........................................................................................

Several candidate loci considered together
are more likely than a single polymorphism to explain enough of the inherited
variability of a trait to be reliably detectable. This simple summation of effects
will not hold in all situations, given the
great complexity of biological processes.
However, considering loci concurrently
also affords the chance to detect polymorphisms that together overcome the
genetic buffering that stabilises phenotypes against the potentially detrimental
effects of mutation.15 16 Loci exhibit epistasis if their collective effect on a trait is
greater than that anticipated given their
individual influences (which may be
negligible in isolation). The number of
these epistatic interactions detected in
experimental models appears similar to or
larger than the number of loci with
independent, additive effects,17 although
this can only be a guide to the situation in
humans. An apparent paradox therefore
exists in that we have a convincing
argument to study many loci concurrently, yet most studies have tested
association per individual polymorphism
or reconstructed haplotype.

Looking for a bit of co-action?
John D Blakey
......................................................................................

MDR, a primary tool for exploratory analyses

D

espite the wealth of evidence that
many common diseases have a
strong heritable component, genetic
association studies have provided disappointingly little insight into their pathophysiology. One reason for this is that,
buoyed by the success of identifying
underlying variants for over 1000 uncommon conditions, researchers have largely
continued to ask simple questions of
more complex disorders. However, in this
issue of Thorax, Park et al1 (see page 265)
present an association study that uses one
of a number of new statistical methods
that have the potential to produce more
biologically relevant associations.

A SHORT HISTORY LESSON
For much of the last century, the suggestion of a genetic association study as we
now know them might have raised a few
eyebrows, regardless of the leap in technology required. ‘‘Natura non facit saltum’’
(nature does not make leaps) was a
favourite aphorism of Darwin and greatly
influenced mathematical models of adaptation.2 Accepting such models, which
comprise a myriad of elements, each
contributing a small overall effect, implies
that genetic association studies for complex
disorders are fruitless in realistic population
sizes. However, since the 1980s experimental evidence has accrued to challenge this
notion. In a number of species, individual
genetic variants have been shown to
account for a large proportion of inherited
trait variation,3 4 although these are markedly in the minority.5 6
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STUDYING SINGLE
POLYMORPHISMS
A plethora of association studies have
attempted to locate these few highly
influential loci for common, complex
traits such as asthma,7 but there has been
little reproducible success. A great deal
has been written with a view to improving the design of such studies, including
in this journal,8 but mention of underlying genetic complexity is often made
only to support the use of intermediate
phenotypes. Under biologically plausible
models,9–13 the chance of a polymorphism
in a candidate gene exerting a large effect
in isolation remains low, especially in
common, heterogeneous conditions.
Large populations are therefore required
to reliably detect the great majority of
contributory effects. By way of example,
consider IL13, the candidate gene with
probably the greatest support7 for association with atopy. Variation in this gene
has recently been studied in relation to
IgE levels in more than 3000 adult
individuals from the general population.
Although
a
strong
association
(p = 0.00002) was seen, polymorphisms
explained ,0.6% of the phenotypic variance.13 One wonders how many effects of
comparable magnitude have not been
detected in preliminary studies and so
have not gone on to be tested in large
populations. Given this low prior probability of finding true associations in most
genetic association studies, their ‘‘significant’’ findings are arguably far more
likely to be false positives.14

LIMITATIONS OF STANDARD
APPROACHES
The primary limitation of a multilocus
study has previously been technological,
but with advances in genotyping technology and cost, and the explosion of in
silico resources, statistical hurdles now
curtail such endeavours. Simply applying
the statistical test that was used for a
single pair of alleles to all genotype
combinations has the advantage of being
easy to perform (if time consuming), but
there is no consensus on interpretation of
the results of multiple tests that are not
fully independent. Standard regression
models can accommodate interaction
terms, but this leads to an exponential
increase in terms to be estimated. There is
a resulting commensurate reduction in
informative data for each parameter,
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and the RCTs they are based on are an
accepted dimension of modern medical
practice. However, researchers, funding
agencies, ethics committees, medical
journals, regulators and, above all, the
pharmaceutical companies themselves
should take a critical look at clinical trial
design to maximise relevance and generalisability.

