
addressed by improvements in interna-
tional communication and development
of internationally agreed standards such
as the 2004 joint ATS/ERS guidelines on
COPD.16 All these factors suggest that,
with care, comparisons in COPD mor-
tality between countries can be made
with increasing confidence. Inter-
pretations of mortality data can be aided
by authoritative prevalence surveys
using standardised methodology with
careful quality control, such as those
currently being conducted as part of the
Burden of Obstructive Lung Disease
(BOLD) project.17

So what can one make of the paper by
Fuhrman et al in light of the information
presented above? Fuhrman et al provide
a detailed analysis from which three
findings can be highlighted:

N COPD mortality rates in France from
1979 to 1999 decreased slightly in
men but rose steadily in women, but
rates for both sexes remain substan-
tially lower than in the USA or the
UK. These trends are in line with
expectations given previous tobacco
use trends and with prevalence sur-
veys.

N The ratio of deaths in France with
any mention of COPD on the death
certificate to deaths with COPD as
the underlying cause was 2.1 in
2000–2, which compares with 2.3 in
the USA10 and 1.7 in England and
Wales.11 The main cause for these
differences is likely to be the extent
to which doctors fill in contributory
causes of death on the death certifi-
cate.11 This suggests that, while mul-
tiple cause coding can improve
appreciation of the burden of the
disease, comparison of such analyses
between countries remains proble-
matic.

N There was a substantial discontinuity
in death rates following the change
from ICD-9 to ICD-10 coding referred
to at the beginning of this article. The
extent of the fall depended on the
specific code used rather than being
more uniform across all deaths coded
to COPD codes—further suggesting
that the fall was likely to be largely
artefactual. The authors investigated
the fate of the ‘‘missing’’ 5000 or
more deaths and suggested that this
may have involved the use of the
term ‘‘chronic respiratory failure’’;
under ICD-9 coding in France this
was coded to COPD codes but was
coded elsewhere in the respiratory
chapter following the change to ICD-
10. This change can only be part of
the answer as the analyses by
Fuhrman et al show that, when
comparing COPD with chronic
respiratory failure as associated
causes of death, the pattern for the
underlying causes of death was dif-
ferent.

Fuhrman et al3 clearly show that
mortality data need careful interpreta-
tion but, given this, they can yield useful
information. While not perfect—and no
data source is—the substantial advances
in understanding of such data in recent
years and the trend towards harmonisa-
tion in clinical practice suggest that such
data can be useful for broad scale
understanding of the burden of COPD.
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Many smokers may be ‘‘susceptible’’ to COPD if they live long
enough

I
n this issue of Thorax Lokke et al report
the incidence of COPD in the
Copenhagen City Heart Study.1 They

were able to do so because they followed
a large cohort of representative citizens of

Copenhagen for 25 years with spiro-
metric tests, far longer than any previous
such study. Non-asthmatics aged 30–
60 years with normal initial spirometric
parameters and good smoking histories

were studied. About 2500 of them under-
went spirometric tests at least twice
(25 years apart), and vital status was
ascertained in another 5500 who did not
undergo comparable spirometric mea-
surements. COPD was assessed in terms
of the current standards for spirometry2

staged according to GOLD.
More than 24% of the continuous

smokers who underwent spirometric
tests had COPD (defined as FEV1,80%
of predicted, FEV1/FVC ,70%) after
25 years, in stark contrast to never
smokers in whom COPD occurred in
,5%. Those who stopped smoking
before or during the study did better
than those who continued to smoke,
and the earlier the cessation occurred,
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the better the outlook; cessation
,10 years before the end of the study
did not appear to help. Sex was not a
significant risk factor for COPD (most of
the subjects who performed spirometric
tests were women), but age at entry to
the study was, presumably because older
smokers had a history of more pack years
at entry than younger smokers.

The authors emphasise that the inci-
dence of COPD was unexpectedly high;
it must have been over 25%, given that
only 48% of those alive at 25 years
underwent spirometric tests, and those
who did not were almost certainly in
worse health than those who did.
Furthermore, 109 participants (more
than 1% of the total) died of COPD
during the observation period and were
therefore unavailable for testing. This is
distinctly higher than the commonly
quoted figure of 15%—that is, 15% of
smokers develop symptomatic COPD, a
point recently emphasised by another
editorial comment.3

The estimate of 15% of smokers
developing COPD is usually attributed
to Fletcher et al4 whose work forms the
basis of most of our current under-
standing of the disease. I am unable to
locate an unequivocal statement in their
book quoting this number, but I believe
that there are some circumstances that
might explain a difference between the
purported views of Fletcher and the
findings of the Copenhagen City Heart
Study. Firstly, most of the COPD in the
latter study was ‘‘moderate’’—that is,
the participants had FEV1 values of 50–
79% of the predicted normal—so it is
likely that many of these were not very

symptomatic. Secondly, COPD in the
early to mid 1960s was somewhat
different from today; in my experience,
deaths and hospital admissions caused
by COPD were not uncommon in men
aged 55–65, which is not the case today.
If one imagines the rate of loss of FEV1

necessary to culminate in values of 0.5–
1.0 l at the age of 55, assuming the
subject started smoking in late adoles-
cence, the result is spectacular and rare
today. This is a somewhat long winded
way of saying that the COPD ‘‘sensitiv-
ity’’ of the Copenhagen Heart Study was
very likely considerably greater than
that of Fletcher et al.

Lokke et al1 emphasise that the high
incidence of COPD which they observed
was due to the length of their study. The
mean age at study entry was about
45 years and, given a 25 year follow up
period, many of their participants must
have been over 70. The message is that
many smokers develop airways obstruc-
tion if they live long enough and
continue to smoke, and that the number
that do so is increasing because of a
decline in competing mortality. I heart-
ily agree with this conclusion. If a
smoker has an FEV1 of 4.0 l at the age
of 30, his FEV1 will have to decline by
about 120 ml/year to develop respiratory
failure (FEV1 = 1.0 l) at the age of 55,
which is uncommon. On the other
hand, if the FEV1 declines at a rate of
60 ml/year—the rate of decline of an
‘‘average’’ smoker4 5—respiratory failure
is likely to occur at the age of 80 in an
‘‘average’’ smoker. It is not uncommon
for smokers to reach 80 years of age
nowadays.

An argument can therefore be made
that many (perhaps most) smokers are
‘‘susceptible’’ to COPD if they live long
enough. Indeed, the definition of sus-
ceptibility may need to be examined.
Furthermore, the GOLD definition of
COPD as an ‘‘abnormal’’ response to
inhaled toxins may need revision, or at
least a rethink. This is not to say that
people’s propensity to develop airways
obstruction in response to smoking does
not vary; approximately 65% of contin-
uous smokers in the Copenhagen City
Heart Study had FEV1/FVC .70% after
25 years. There are such differences, and
it is important—though difficult—to
work out their mechanisms.
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Predictive value of genetic tests for asthma exacerbations

T
he treatment of asthma remains a
formidable task for clinicians,
despite the development of new

treatment options such as long acting
b agonists, potent inhaled corticoster-
oids, and leukotriene receptor antago-
nists. The complexities in treatment
arise not only from temporal changes
in the clinical status of patients (such as
viral infections and allergy exposures),
but also from the well recognised
variability between individuals in the

response to treatment. This variability
is found with the most widely used
treatment for asthma—the b agonists—
which act to dilate constricted airways
by binding to the b2 adrenoceptor on
airway smooth muscle. It has been
suggested that up to 50% of the varia-
bility in response to b agonists between
individuals has a genetic basis.1 Beta
agonists evoke smooth muscle relaxa-
tion in airways that have become con-
stricted from virtually any spasmogen,

so it is no wonder they have a central
role in treating asthma.

However, several aspects of b2 adre-
noceptor signalling have been lurking in
the shadows for many years. Firstly, in
virtually every cell type that has been
studied, chronic exposure (,8 hours or
more) to b agonists results in a loss of
receptor expression with accompanying
desensitisation of the cellular response.2

At the physiological level, desensitisa-
tion could be manifested as tachyphy-
laxis. Clinically, tachyphylaxis to b
agonists could lead to a variety of
outcomes such as progressive loss of
the bronchodilating effect, a loss of the
protective effect against bronchocon-
striction, and increased exacerbations.
It has also been recognised for over
25 years that corticosteroids increase b2

adrenoceptor expression,3 which could
mitigate against agonist promoted
downregulation.4 The clinical response
to corticosteroids in asthma may there-
fore involve both anti-inflammatory
effects which reduce local spasmogens,
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