
When is it reasonable to claim that a study has
proved that no effect or no difference exists? The cor-
rect answer is “never,” because some uncertainty will
always exist. However, we need to have some rules for
deciding when we are fairly sure that we have excluded
an important benefit or harm. This implies that some
threshold must be decided, in advance, for what size of
effect is clinically important in that situation. This con-
cept is not new and is used in designing equivalence
studies, which set out to show whether one
intervention is as good as another.3 Thresholds, often
called limits of equivalence, are set between which an
effect is designated as being too small to be important.
Outcomes of, for example, studies of effectiveness can
then be related to these thresholds. This is shown in the
figure, where the confidence interval from a study is
interpreted in the context of predefined limits of
equivalence.

Of course, setting such thresholds is not straight-
forward. How big a reduction in the incidence of HIV-1
infection is important? How large an increase in

incidence is important? Who should decide? How dif-
ferent should the thresholds be for different groups of
patients and different outcomes? These are difficult
questions, and although we may not be able to find
easy answers to them, we can at least be more explicit
in reporting what we have found in our research.
Wording such as “our results are compatible with a
decrease of this much or an increase of this much”
would be more informative.

What can we do to help ensure that in another
decade we will be closer to heeding the advice of Alt-
man and Bland? Firstly, considering results of a
particular study in the context of all available research
which considers the same question can increase statis-
tical power, reduce uncertainty, and thus reduce the
confusing reporting of underpowered studies. Such an
approach might have clarified the implications of a
recent study of passive smoking published in the BMJ.5

Secondly, researchers need to be precise in their
interpretation and language and avoid the temptation
to save words by reducing the summary of the study to
such an extent that the correct meaning is lost.
Thirdly, journals need to be willing to publish
uncertain results and thus reduce the pressure on
researchers to report their results as definitive.6 We
need to create a culture that is comfortable with
estimating and discussing uncertainty.
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Aspirin resistance
May be a cause of recurrent ischaemic vascular events in patients taking aspirin

Aspirin reduces the odds of serious atherothrom-
botic vascular events and death in a broad cat-
egory of high risk patients by about one

quarter.1 The primary antithrombotic mechanism is
believed to be inhibition of the biosynthesis of throm-
boxane (and thus platelet activation) by inactivation of
platelet cyclo-oxygenase-1. However, aspirin is not that
effective. It still fails to prevent most (at least 75%) seri-
ous vascular events in patients with symptomatic
atherothrombosis.1 Recurrent vascular events in

patients taking aspirin (“aspirin treatment failures”)
have many possible causes (box), and aspirin resistance
has emerged as an additional contender.2 3

But what is aspirin resistance? Aspirin resistance
has been used to describe several different phenom-
ena. One is the inability of aspirin to protect patients
from ischaemic vascular events. This has also been
called clinical aspirin resistance.4 However, this
definition is non-specific and could apply to any of the
conditions listed in the box. Furthermore, it is not real-
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istic to expect that all vascular complications can be
prevented by any single preventive strategy.5 Aspirin
resistance has also been used to describe an inability of
aspirin to produce an anticipated effect on one or
more tests of platelet function, such as inhibiting
biosynthesis of thromboxane,6 inhibiting platelet
aggregation,7 and causing a prolongation of the bleed-
ing time.5 8 This has been called biochemical aspirin
resistance.4 However, the precise qualitative and quan-
titative abnormalities of platelet function which define
biochemical aspirin resistance have not been estab-
lished, let alone their clinical relevance. As shown in
the table, there are several different laboratory tests of
platelet function which are being used to diagnose
“biochemical” aspirin resistance, and each has its own
limitations.

For a laboratory measure of biochemical aspirin
resistance to have clinical utility it must be associated
independently and consistently with the occurrence of
recurrent vascular events in patients taking aspirin; it
must be standardised and valid; and clinical manage-
ment should be altered on the basis of the results of
testing—for example, it should be shown in ran-
domised controlled trials that reversing the laboratory
abnormality (with treatment) is followed by a
reduction in the incidence of recurrent vascular events
while taking aspirin. Finally, the overall benefits of
testing should outweigh any adverse consequences
and costs.9

Two recent studies meet the first criterion, but no
study meets the other three criteria. The first study
showed an independent and significant association
between increasing baseline urinary concentrations of
11-dehydrothromboxane B2 (a marker of in vivo
thromboxane generation) and an increasing risk of
future myocardial infarction or cardiovascular death
in patients at high vascular risk who were treated with
aspirin.6 The second study showed an independent
and significant association between the failure of aspi-
rin to suppress agonist induced platelet aggregation
and an increasing risk of serious vascular events in 326
patients with coronary or cerebral vascular disease
who were treated with aspirin (hazard ratio 4.1, 95%
confidence interval 1.4 to 12.1).7 In this study platelet
aggregation was measured by optical platelet
aggregometry. These data also show that up to 20% of
future serious vascular events in high risk vascular
patients may be attributable to a failure of aspirin

to suppress thromboxane production or platelet
aggregation.6 7

The therapeutic implications of a valid and reliable
screening test for aspirin resistance, coupled with an

Laboratory tests used to measure the antiplatelet effects of aspirin

Test Method Advantages Limitations

Platelet aggregation Optical platelet aggregation Widely available
Correlated with clinical events

Not specific
Uncertain sensitivity
Labour intensive
Operator and interpreter dependent

Semi-automated platelet aggregometry
(PFA-100, Ultegra RPFA)

Simple
Rapid

Not specific
Uncertain sensitivity
Uncertain correlation with clinical events

Bleeding time Skin bleeding time Simple
Widely available

Not specific
Not sensitive
Operator dependent
Limited reproducibility
Uncertain correlation with clinical events

Thromboxane generation Urinary thromboxane excretion Correlated with clinical events Uncertain specificity
Uncertain sensitivity
Uncertain reproducibility
Not widely evaluated

PFA=platelet function analyser; RPFA=rapid platelet function analyser.

Possible causes of recurrent ischaemic vascular
events among patients taking aspirin

Non-atherothrombotic causes of vascular events
• Embolism from the heart (red, fibrin thrombi;
vegetations; calcium; tumour; prostheses)
• Arteritis

Reduced bioavailability of aspirin
• Inadequate intake of aspirin (poor compliance)
• Inadequate dose of aspirin
• Concurrent intake of certain non steroidal
anti-inflammatory drugs (for example ibuprofen,
indomethacin), possibly preventing the access of
aspirin to cyclo-oxygenase-1 binding site

Alternative pathways of platelet activation
• Platelet activation by pathways that are not blocked
by aspirin (for example, red cell induced platelet
activation: stimulation of collagen, adenosine
diphosphate, epinephrine, and thrombin receptors on
platelets)
• Increased platelet sensitivity to collagen and
adenosine diphosphate
• Biosynthesis of thromboxane by pathways that are
not blocked by aspirin (for example, by
cyclo-oxygenase-2 in monocytes and macrophages,
and vascular endothelial cells)

Increased turnover of platelets
• Increased production of platelets by the bone
marrow in response to stress (for example, after
coronary artery bypass surgery), introducing into
blood stream newly formed platelets unexposed to
aspirin during the 24 hour dose interval (aspirin is
given once daily and has only a 20 minute half life)

Genetic polymorphisms
• Polymorphisms involving platelet glycoprotein
Ia/IIa, Ib/V/IX, and IIb/IIIa receptors, and collagen
and von Willebrand factor receptors
• Polymorphisms of cyclo-oxygenase-1,
cyclo-oxygenase-2, thromboxane A2-synthase, or other
arachidonate metabolism enzymes
• Factor XIII Val34Leu polymorphism, leading to
variable inhibition of factor XIII activation by low dose
aspirin
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effective treatment, are exciting. However, before aspi-
rin resistance can be accepted as a valid clinical entity
worthy of screening and treatment, the other criteria
mentioned above must be met. The first step is to
develop a standardised definition and test of aspirin
resistance. An appropriate definition of aspirin
resistance may be: the lack of anticipated response to a
therapeutic dose of aspirin (75-150 mg per day for at
least five days in a compliant patient) that can be dem-
onstrated by a specific, valid, and reliable laboratory
measure of the antiplatelet effects of aspirin and which
correlates significantly, independently, and consistently
with an increased incidence of atherothrombotic
vascular events. The definition may be refined in the
future to include proven genetic determinants (for
example, platelet polymorphisms), which mediate
aspirin resistance and risk of ischaemic events. Further
studies are required to externally validate the promise
of urinary 11-dehydrothromboxane B2 and optical
platelet aggregometry as laboratory measures of “clini-
cal” aspirin resistance.

While awaiting the development of a reliable test
and effective treatment for aspirin resistance, the most
efficient strategy for clinicians to prevent aspirin failure
is to make sure that the index event was atherothrom-
botic in origin, use an appropriate dose of aspirin (75-
150 mg daily), maintain a high level of compliance, and
avoid combining aspirin with drugs such as ibuprofen
that may reduce its effectiveness for the prevention of
atherothrombotic vascular events.10 11
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Management of anorexia nervosa revisited
Early intervention can help—but some cases still need tertiary inpatient care

Arecent review of outcome in anorexia nervosa
pessimistically stated that the 20th century has
seen no apparent improvement1: half the

patients still never fully recover, overall mortality
remains at 5%, and 20% of patients stay chronically ill.
Is treatment efficacy really this bad? And where does
this leave the clinician?

Early intervention might be expected to exert a
positive effect, and indeed this was evident in the 21
year follow up by Zipfel et al of 84 patients.2 More sup-
port comes from a recently published prevalence study
of 208 patients that reported no excess mortality at 27
year follow up.3 The high rate of anorexia of 0.48% in
the study on which this was based suggests that mild or
early cases may have been included, though safer man-
agement of medically compromised patients might
also have been a factor.

The concept of treating patients with eating disor-
ders as hospital inpatients has its detractors, and some
have claimed that treatment in general makes no
difference to outcome.4 However, the study that
purported to show this was flawed and could not have
been considered a treatment outcome study.5 Only a

minority of the 220 patients received treatment which
would have been generally considered to be adequate,
there was no form of randomisation, and the chronic-
ity and relatively high weights of the anorexia nervosa
group made these unlikely to be representative. A
multicentre, naturalistic study of 524 patients with
anorexia nervosa followed for 2.5 years after
admission to one of 43 hospitals in Germany has sub-
sequently shown better outcomes with extended
admission for older patients, while those who were
younger and less ill benefited from a variety of
treatment settings.6 So perhaps therapeutic nihilism
isn’t warranted.

Patients with anorexia nervosa are often seen by
individual practitioners and by healthcare systems in a
negative way—and not without reason. These patients’
denial, hostility, and uncertain motivation for treat-
ment; the concerned family and friends; the spectre of
medical compromise; the comorbid conditions; confi-
dentiality issues; and the challenge of behavioural con-
tainment are not for the fainthearted. The clinician’s
role needs to embrace engagement, exposition (having
everyone tell their story), clinical evaluation and moni-
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