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Definition of what is (and what is not) a COPD exacerbation

D
uring November 2006 an updated
version of the World Health
Organisation/US National Heart

Lung and Blood Institute global initiative
for chronic obstructive lung disease
(GOLD) guideline was made available
online.1 We applaud those involved in
creating a living document which has
done much to raise the profile of this
devastating disease. For many years
chronic obstructive pulmonary disease
(COPD) was a neglected condition, but
research output is now considerable and
there have been many developments in
the 5 years since the first GOLD report of
2001.2 It is widely appreciated that these
include an increased understanding of
the pathobiology of COPD and the avail-
ability of new agents in our evidence-based
therapeutic armamentarium. So what else
is new in the 2006 GOLD update?

First, and perhaps most importantly,
the definition of COPD and the staging
classification have been revised. COPD is
now defined as a ‘‘preventable and
treatable disease with some significant
extrapulmonary effects that may contri-
bute to the severity in individual patients.
Its pulmonary component is characterised
by airflow limitation that is not fully
reversible. The airflow limitation is
usually progressive and associated with
an abnormal inflammatory response of
the lung to noxious particles or gases’’.1

Although somewhat lengthy, this change
of emphasis reflects an admirable attempt
to dispel therapeutic nihilism with the
recognition that many effective treatments
are now available in COPD. Importantly,
this also enables us to provide a more
positive outlook to our patients. The revised
definition now also acknowledges a large
and expanding body of work exploring the
extrapulmonary manifestations of COPD
that include (but are not restricted to)
systemic inflammation,3 skeletal muscle
weakness4 and osteoporosis.5

With regard to staging, the 2001 docu-
ment2 included a controversial GOLD
‘‘stage 0’’, comprising those patients with
chronic cough and sputum production but

normal spirometry which had been con-
sidered ‘‘at risk’’ of progressing to airflow
limitation. It is now apparent that this is
not necessarily true, and stage 0 has been
removed from the 2006 update. The criteria
defining stages 1–4 remain unchanged.

Not only have the definition and
staging been updated, but the 2006
revision also includes a definition of
COPD exacerbation for the first time.
Since the last version of the GOLD
guideline there have been a number of
advances in the understanding of the
pathophysiology of COPD exacerbations,
and this is important given the impact of
exacerbations on the morbidity,6 mortal-
ity7 and therefore healthcare costs asso-
ciated with COPD, and the real need for a
standardised definition in clinical trials.
The GOLD document defines an exacer-
bation as ‘‘an event in the natural course
of the disease characterized by a change
in the patient’s baseline dyspnoea, cough,
and/or sputum that is beyond normal
day-to-day variations, is acute in onset,
and may warrant a change in regular
medication in a patient with underlying
COPD’’.1 There has been much debate
over recent years about how exactly an
exacerbation should be defined and two
contrasting approaches have been pro-
posed. ‘‘Healthcare utilisation’’ defini-
tions (such as the need, for example, for
supplementary oral corticosteroids) are
limited by a reliance on factors other than
the underlying pathophysiologal process.
These include access to health care and
the social and financial situation of the
patient. Acknowledging that, in practice,
exacerbations are often not reported to
healthcare professionals for treatment,
the new definition states that COPD
exacerbations ‘‘may warrant a change in
regular medication’’. The alternative to
healthcare utilisation definitions are
those based solely on patient reported
symptom changes. Although these iden-
tify a greater number of events, including
those in which the patient did not present
to a healthcare professional, such defini-
tions can be difficult to validate even in

the context of clinical trials. The GOLD
definition of an exacerbation therefore
represents a pragmatic compromise
between these two approaches.

There is, however, a further issue that we
suggest has not yet been addressed, either
in the GOLD document or by the wider
respiratory community. No current defini-
tion of exacerbation acknowledges the fact
that, in patients with underlying COPD,
there are a variety of other pathologies that
may cause increased dyspnoea and there-
fore mimic (or complicate) the exacerba-
tion but which, we suggest, are not causes of
it. Such conditions will fulfil the GOLD
definition of an exacerbation and include
pneumonia, pneumothorax, pulmonary
embolus and cardiac failure, among many
others. We suggest that such conditions in
patients with COPD are primary diagnoses
in their own right and are not likely to
affect the underlying disease process.
Importantly, as described above, COPD is
defined in part by the presence of airway
inflammation and it is now well estab-
lished that airway inflammation is
enhanced at exacerbation.8 9 This is funda-
mental since the increased airway inflam-
mation observed in patients susceptible to
frequent exacerbations10 may go on to
affect disease progression as assessed by
the decline in forced expiratory volume in
1 s.11 Do such alternative diagnoses upre-
gulate airway inflammation and therefore
affect disease progression in COPD? Is it
time to rethink our definition of exacerba-
tion to include only those aetiological
agents such as microorganisms and pollu-
tants that are associated with increased
airway inflammation? Perhaps future defi-
nitions of exacerbation, like that of stable
disease, should include the caveat ‘‘asso-
ciated with increased airway and systemic
inflammation’’?

One consequence of defining an exacer-
bation as associated with increased inflam-
mation is the logical assumption that
treatments effective in reducing exacerba-
tion frequency must therefore have anti-
inflammatory properties. Certainly, there is
evidence that inhaled corticosteroids, either
alone12 or in combination with b2-ago-
nists,13 reduce exacerbation frequency and
are, indeed, anti-inflammatory.14 However,
long-acting anticholinergic drugs are also
effective at reducing exacerbation fre-
quency,15 yet there is little evidence to
suggest that these drugs are anti-inflam-
matory, and the mechanism of action is
more likely to be mediated through their
effects on pulmonary mechanics.16

There are additional practical difficul-
ties in defining exacerbations as being
associated with increased airway inflam-
mation: analysis of sputum or exhaled
breath condensate each has problems.
Furthermore, we have recently reported a
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large study of systemic biomarkers at
exacerbation of COPD suggesting that a
suitable plasma biomarker is also currently
unavailable.17 However, let us not shy away
from these difficult concepts and debate
what we really mean by ‘‘exacerbation of
COPD’’. The inclusion of a definition of
exacerbation in the new GOLD guideline is
a real step forward and, in the same way
that the inclusion of GOLD stage 0
prompted discussion, research and revision
to the guideline, we hope that this will now
take place in defining exactly what is—and
perhaps more importantly what is not—an
exacerbation of COPD.
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Evidence-based recommendations on the investigation of acute pulmonary embolism
m Stein PD, Woodard PK, Weg JG, et al. Diagnostic pathways in acute pulmonary embolism: recommendations of the PIOPED II

investigators. Am J Med 2006;119:1048–55.

T
his paper from the PIOPED (Prospective Investigation Of Pulmonary Embolism Diagnosis) II
investigators presents updated guidelines on diagnostic algorithms for pulmonary embolism
(PE).

In all cases, an objective clinical assessment of the probability of PE is initially recommended.
In patients at low or moderate risk of PE this should be followed by a rapid ELISA-based D-
dimer assay. A negative D-dimer effectively allows PE to be ruled out in these groups. Where PE
cannot be ruled out, and for those in the high-risk group, CT pulmonary angiography (CTPA)
should be performed, ideally with venous phase imaging of the lower leg veins (CT venography).

In moderate- and high-risk patients with a positive CTPA, and low-risk patients with a main
or lobar PE on CTPA, treatment is recommended. A negative CTPA in low-risk patients rules out
PE. In moderate-risk patients with a negative CTPA only, additional venous ultrasound is
recommended to rule out PE. The accuracy of the diagnostic tests is specifically reported.

In patients with discordant findings (low-risk with segmental or sub-segmental PE on CTPA
or high-risk with negative CTPA) further imaging is recommended. If not previously imaged, the
leg veins should be examined using ultrasound, CT venography or magnetic resonance
venography. Further pulmonary imaging may be performed by pulmonary scintigraphy or digital
subtraction angiography.

Bedside transthoracic echocardiography and leg ultrasonography are recommended as the
initial investigations for patients in extremis, with appropriate further imaging as soon as the
patient is stabilised. In pregnancy, D-dimer is recommended after clinical assessment, followed
by venous ultrasound and pulmonary scintigraphy or CTPA.

These guidelines provide a rational approach to the common and difficult diagnostic
challenges encountered in patients with PE.
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