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Some promising findings on the effects of inhaled corticosteroids
on mortality in COPD

C
hronic obstructive pulmonary dis-
ease (COPD) is arguably the most
common chronic disease of the

lungs at present and, by 2020, it will be
the third leading cause of death world-
wide.1 COPD is associated with a relent-
less decline in forced expiratory volume
in 1 second (FEV1) and, in the later
stages, the condition progresses to pul-
monary hypertension and hypoxic
respiratory failure.
Few interventions have been shown

to affect the outcome of COPD. The
Lung Health Study-1 (LHS-1) showed
that smoking cessation decreases the
accelerated decline in FEV1 character-
istic of this disease2 and, more recently,
that smoking cessation is associated
with decreases in cardiovascular and
lung cancer mortality in patients with
COPD.3 Furthermore, two randomised
controlled studies of long term oxygen
therapy (LTOT) showed that LTOT
improves mortality in patients with
COPD complicated by hypoxic respira-
tory failure.4 5

Because so few interventions have
been shown to affect mortality and
FEV1 decline in COPD, two further
outcomes have been studied arising
from the observed close association
between exacerbation frequency and
health related quality of life.6 In the
ISOLDE study (Inhaled corticosteroids
in Obstructive Lung Disease in Europe),
inhaled corticosteroids were shown to
slow the decline in health status over
time and also to decrease exacerbation
frequency.7 Further statistical modelling
has shown that the effect of inhaled
corticosteroids on quality of life is
largely due to their effect on exacerba-
tion frequency.8 Recent studies have
closed the loop between exacerbation
frequency, mortality, and lung function
decline by showing that patients with a
history of frequent exacerbations have
an accelerated decline in FEV1

9 10 and
increased mortality from COPD.11 From
these data one would therefore expect
that interventions that reduce COPD
exacerbations would also reduce COPD
mortality.

In this issue of Thorax we publish a
study by Sin and colleagues who show,
for the first time, that inhaled cortico-
steroids are associated with a reduction
in all-cause mortality in patients with
COPD.12 This study is important for
several reasons. Firstly, it represents a
major collaboration between academia
and industry that allowed a pooled
analysis of the original data from all
seven longer term randomised con-
trolled studies of the effects of inhaled
corticosteroids in COPD.7 13–18 This is a
major strength of this study. Secondly, it
is one of the few studies to report an
intervention that affects all-cause mor-
tality in COPD. Thirdly, this study shows
that COPD mortality may be affected
before developing end stage disease in
COPD. A previous systematic review
found no significant effect of inhaled
corticosteroids on mortality but con-
firmed the beneficial effects of inhaled
corticosteroids on exacerbation fre-
quency.19 A recent meta-analysis of eight
studies of inhaled corticosteroids (four of
which are included in the current report)
showed that inhaled corticosteroids
decreased the decline in FEV1,

20 perhaps
through their effect on exacerbations.
Thus, before the report of Sin and
colleagues, the major effect of inhaled
corticosteroids in COPD was considered
to be on reduction in exacerbations with
no clear effect on mortality.
The authors obtained the original

anonymised data from each of the seven
randomised placebo controlled trials of
inhaled corticosteroids of at least
12 months duration.7 13–18 The data were
then pooled to form a dataset of 5085
patients with allowance for source
effect. The study design is unique, and
the authors should be commended for
their contribution and effort in this
regard. Sin and colleagues showed that
inhaled corticosteroids reduced all-
cause mortality by 27%, and the effects
were more pronounced in women, for-
mer smokers, and patients with moder-
ate or severe disease. Sex differences in
the natural history of COPD have been
recognised for some time, with women
showing a faster decline in FEV1.

21

However, as Sin and colleagues point
out in the discussion to the paper,
women with COPD have greater bron-
chial hyperreactivity than men22 and
this factor may be associated with the
observation that the effects of inhaled
corticosteroids on mortality are more
pronounced in women. Further studies
are required to confirm these sex differ-
ences and to investigate the mechan-
isms associated with these observations.
As with all post hoc analyses of this

type, there are limitations. Firstly, only
two of the studies (ISOLDE and LHS-2)
included mortality on an intention to
treat basis, while in the other five
studies mortality data were only avail-
able for those who completed the
study.7 13 These two studies contributed
37% of the patients to the analysis and
were also the two longest studies (34
and 42 months, respectively). The effect
of ISOLDE and LHS-2 are therefore
likely to influence the results more than
the other included studies. The contri-
bution of each study to the overall death
rate is not shown in the report and the
authors refer to this possible source of
bias in their discussion. There are also
differences in the pre-intervention treat-
ment of patients between the different
studies. For example, in the EUROSCOP
study15 there was a 6 month run-in with
no treatment but the ISOLDE study and
the study by Calverley and colleagues7 17

included a run-in period during which
patients were treated with oral corticos-
teroids. Furthermore, the size of the
included studies varied because they
were each powered to detect different
parameters. For example, four of the
seven studies were powered to detect a
difference in the decline in FEV1 of 12–
20 ml/year between inhaled corticoster-
oids and placebo controlled groups7 13–15

and all failed to detect a difference, but
the meta-analysis by Sutherland et al20

showed that this difference was in fact
much smaller—of the order of 7.7 ml/
year. Finally, in all the included studies
the difficulty in finding an effect on
mortality hitherto has been because of
the effect of dropouts. In a further
analysis from the ISOLDE study,
Calverley and colleagues showed that
dropouts were greater in the placebo
arm and were associated with a faster
decline in FEV1, thus implying that
mortality was probably greater in the
placebo arm,23 which has now been
supported by Sin et al.12

Currently, for patients with COPD, it
may no longer be relevant to ask whether
inhaled corticosteroids have a role, but
the question still remains—which COPD
patients should be given inhaled corti-
costeroids? The ISOLDE study showed
that the effects of inhaled corticosteroids
on exacerbation frequency were greatest
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for patients with an FEV1 of ,50%
predicted.7 But the LHS-2 found a 50%
decrease in unscheduled physician visits
for respiratory illnesses (interpreted as
exacerbations) in patients with much
milder COPD.13 A further analysis from
the ISOLDE study showed that, when
patients with an exacerbation frequency
of at least one per year are studied, the
effects of inhaled corticosteroids on the
reduction of exacerbations are also pre-
sent in patients with milder COPD.8 The
study by Sin et al found that the effect of
inhaled corticosteroids on COPD mortal-
ity was statistically significant in patients
with FEV1 ,60% but not in those with a
higher FEV1, althoughwemust be careful
about subset analysis in a pooled dataset
such as this—and the authors have
cautioned us appropriately in the paper.12

However, one of the further important
questions that arises from this study and
others is the actual dose of inhaled
corticosteroids that should be prescribed
in COPD and the long term side effects of
this dosage.
Inhaled corticosteroids have similar

effect sizes on FEV1 decline in COPD
and on exacerbations (7.7 ml/year is
about 25% of the expected FEV1 decline
in normal patients, ISOLDE found a 25%
effect on reduction in exacerbation
frequency). The effect of inhaled corti-
costeroids on mortality in patients with
COPD may therefore be through
decreased exacerbation frequency.
Intriguingly, Sin and colleagues in

their meta-analysis found a trend
towards a lower incidence of cancer
mortality in the treatment arm; how-
ever, cancer deaths in this study were
low and the study was not powered to
look at specific causes of death. A
further larger study is therefore required
before clear conclusions can be drawn
about the effects of inhaled corticoster-
oids on specific causes of mortality.
Twelve years ago, one of us writing an

editorial in this journal made the point
that, despite much work on the role of
inhaled corticosteroids in COPD, the
results of larger controlled trials of the
effects of inhaled corticosteroids on FEV1

decline and disease progression were
keenly awaited.24 We now recognise that
one of the major effects of inhaled
corticosteroids in COPD may be through
the reduction in the frequency and
severity of exacerbations and thus
decreasing mortality. In addition to lead-
ing to respiratory failure and mortality in
more severe disease, COPD exacerbations
are associated with increased systemic
inflammatory markers such as plasma
fibrinogen and C-reactive protein (CRP),
so patients with a history of frequent
exacerbations may have an increased risk
of cardiovascular disease.25 26 A reduction

in exacerbation frequency in patients
with COPD may therefore lead not only
to improvements in health status, disease
progression and respiratorymortality, but
also to a reduction in cardiovascular
morbidity and mortality. We now await
the results of the TORCH (TOwards a
Revolution in COPD Health) study of the
long term effects of inhaled corticoster-
oids and long acting bronchodilators
(alone and in combination) on mortality
in COPD in one of the largest prospective
studies ever undertaken on the treatment
of COPD—the TORCH light that will now
perhaps guide us to the end of the
tunnel?27
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When is the optimal time to perform polysomnography in patients
with neuromuscular disease?

N
on-invasive ventilation (NIV) is
recognised as an efficient thera-
peutic option in patients with

chronic respiratory insufficiency due to
neuromuscular disorders. However, the
long standing clinical experience with
NIV contrasts with the absence of
validated criteria for initiating this
treatment and the paucity of data on
its long term physiological and psycho-
metric effects.
Several consensus conferences agree

on the value of daytime hypercapnia
and an acute exacerbation as criteria for
starting NIV because they are character-
istic signs of established ventilatory
failure.1–3 However, these two classical
criteria are preceded by a variable period
of nocturnal hypoventilation during
which treatable symptoms—such as
frequent arousals, severe orthopnoea,
daytime fatigue, and alterations in
cognitive function—may cause dete-
rioration in the quality of the patient’s
daily life.
The first problem is to decide when to

perform polysomnography in a patient
with only a few symptoms.4

Polysomnography should be undertaken
without delay when the patient devel-
ops symptoms related to sleep disor-
dered breathing, but patients with
neuromuscular disorders tend to under-
estimate symptoms such as fatigue
before using mechanical ventilation.
Sleep disordered breathing is difficult
to establish in children because of
reliance on parents and other caregivers
who have a different perception of the
child’s disease. Lung function para-
meters are poor indicators of nocturnal
hypoventilation and data are only avail-
able for patients with neuromuscular
disorders. Indeed, forced expiratory
volume in 1 second (FEV1) has been
shown to be inversely correlated with
daytime arterial carbon dioxide tension
(PaCO2) and base excess in patients with
Duchenne muscular dystrophy.5 But the
recommendation to perform polysom-
nography when the PaCO2 is >6 kPa
(45 mm Hg) may already be too late.
Moreover, none of the physiological
parameters (FEV1, PaCO2, or base

excess) has been shown to be both
sufficiently sensitive and specific to
detect sleep disordered breathing.5 6

In the study reported by Ward and co-
workers in this issue of Thorax,7 patients
were recruited for polysomnography
when vital capacity fell below 50%
predicted or when symptoms suggestive
of nocturnal hypoventilation were pre-
sent. These screening criteria may be too
large. Indeed, even if the authors chose
a cut-off value for peak transcutaneous
carbon dioxide tension (TcCO2) of
.6.5 kPa as a definition of nocturnal
hypoventilation in the absence of day-
time hypercapnia, they admitted that, in
practice, nearly all patients had a TcCO2
value of .6.5 kPa for more than 30% of
the total study period. Sleep disordered
breathing is characterised not only by
episodes of hypercapnia but also by
desaturations.8 Nocturnal desaturation
is common in patients with respiratory
muscle weakness, especially during
rapid eye movement (REM) sleep but,
here again, no reliable correlation has
been established between any lung
function parameter and the importance
of nocturnal desaturation.8 Respiratory
muscle testing was also performed but
the correlation of these data with
nocturnal hypoventilation was not
available. Thus, neither lung function
nor respiratory muscle parameters nor
symptoms seem to be sufficiently perti-
nent for the scheduling of polysomno-
graphy in patients with neuromuscular
disease. The optimal timing of polysom-
nography is also unknown in patients
with alveolar hypoventilation resulting
from other causes such as chronic
obstructive pulmonary disease and cys-
tic fibrosis. Although it has been shown
that these patients progressively develop
rapid shallow breathing as their FEV1

falls below 50% of the predicted value,9

no correlation has been established
between any index of respiratory func-
tion or respiratory muscle performance
and the severity of sleep disordered
breathing.
The second difficulty concerns the use

of TcCO2 for the diagnosis of hypercap-
nia. TcCO2 generally overestimates

PaCO2. This is attributed to the heating
effect of the electrode. Nevertheless,
strong correlations have been observed
between TcCO2 and PaCO2 values and
between changes in TcCO2 and in
PaCO2.

10

The third difficulty concerns the other
indications for nocturnal NIV. As pre-
viously discussed, the indication is
usually based on a cut-off PaCO2 value
which is transgressed during a defined
percentage of the sleep time or the study
period. But other respiratory events
during sleep—for example, those
recently recommended for the diagnosis
of sleep related breathing disorders11

such as sleep fragmentation—may also
need to be taken into account.
Moreover, it may be possible that the
optimal definition of nocturnal hypo-
ventilation differs according to the
underlying disease and also in children
compared with adults. A definition
based exclusively on the PCO2 value
may be too restrictive and insufficiently
relevant from a clinical perspective.
If NIV is proposed earlier in the course

of ventilatory failure, it should be
accompanied by a significant improve-
ment in measurable symptoms attribu-
table to nocturnal hypoventilation,
disruption of sleep architecture, and
poor quality of sleep. NIV is able to
improve nocturnal gas exchange in
patients with neuromuscular disease,
cystic fibrosis,12 13 and obstructive sleep
apnoea, both in adults and children.14

But, in all these studies, patients had
overt daytime hypoventilation. NIV
initiated according to the ‘‘classical
criteria’’ was associated with an
improvement in survival in patients
with Duchenne muscular dystrophy,15 16

but the only study that has evaluated
the ‘‘preventive’’ use of NIV in patients
with Duchenne muscular dystrophy
showed negative results with a signifi-
cantly greater mortality rate in the NIV
group.17 In this study the main inclusion
criteria were a vital capacity of 20–50%
of the predicted value and a PaCO2 value
below 6 kPa. The patients did not
undergo polysomnography before and
after the initiation of NIV and no
information was given on the symptoms
attributable to sleep disordered breath-
ing. Patients with a variable level of
nocturnal hypoventilation could there-
fore have been included without a
control to determine the efficacy of
NIV and an objective measure of com-
pliance with its use. This argues for a
more precise evaluation of subjective
measures (such as symptoms) and
objective measures of sleep disordered
breathing before initiation of NIV.
In addition to an improvement in

nocturnal hypoventilation and survival,
it would be highly desirable if the use of
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‘‘early’’ NIV was also associated with a
significant decrease in acute exacerba-
tions and, in patients with neuromus-
cular disease and cystic fibrosis, with a
slowing in the decrease in lung function
and respiratory muscle performance. A
delay in acute exacerbations has not
been observed in neuromuscular
patients and would be very difficult to
prove in patients with cystic fibrosis.
NIV seems to be associated with a
slower rate of decline in pulmonary
function in patients with Duchenne
muscular dystrophy compared with
control subjects,15 18 and in children
with various neuromuscular disorders.19

However, in cystic fibrosis, such data are
not yet available. In children, particu-
larly those with neuromuscular disor-
ders, it would be interesting to examine
whether ‘‘early’’ NIV is associated with
better lung growth. Indeed, mechanical
forces generated by the contractile
activity of the diaphragm and the
intercostal muscles have been shown
to play an important part in normal lung
growth and development in animal
models by their effect on cell prolifera-
tion.20 21

Two other major aspects of NIV have
been poorly studied. Sleep disordered
breathing causes impaired cognitive
function and is associated with a poor
quality of life. These adverse effects may
affect the patient’s daily life and the
school performances of a child before
the occurrence of daytime hypercapnia.
Studies of the effect of ‘‘early’’ initiation
of NIV should evaluate these outcomes
according to the underlying disease and
the age of the patient.
In conclusion, having established that

NIV can reverse alveolar hypoventilation
in patients with neuromuscular and
lung disease, the time has come to
evaluate, for each disease, the optimal
timing for polysomnography—the most

pertinent indicator for proposing NIV—
and to evaluate its benefits with regard
to the course of the disease, stabilisation
of lung function and respiratory muscle
performance, improvement in cognitive
functioning, possible preservation of
lung growth in young children and,
most importantly, the quality of life of
the patient and his/her family.
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Improving survival in idiopathic
pulmonary arterial hypertension:
revisiting the ‘‘kingdom of the near-
dead’’
S Mehta, G J Shoemaker
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Recent advances in the treatment of idiopathic PAH have resulted
in increased survival

I
diopathic pulmonary arterial hyperten-
sion (PAH), formerly known as pri-
mary pulmonary hypertension, is

characterised by raised pulmonary artery
pressure and pulmonary vascular resis-
tance in the absence of underlying
significant cardiopulmonary or other
medical disease. Idiopathic PAH is a
progressive disorder that usually culmi-
nates in right ventricular failure and
death. Moreover, patients with idiopathic
PAH are often severely limited on exer-
tion by dyspnoea and fatigue, and thus
suffer from a poor quality of life.
Despite clinical recognition of idio-

pathic PAH for more than 100 years,
there have been few effective therapeutic
options until recently. Given the previous
absence of effective pharmacological
therapy, surgical removal of the disease
by lung transplantation has been an
important therapeutic option for patients
with idiopathic PAH. Lung transplanta-
tion is associated with rapid and sus-
tained improvement in pulmonary
haemodynamics.1 Moreover, in indivi-
dual patients with idiopathic PAH who
do not respond to medical treatment,
timely lung transplantation will often be
associated with improved survival even
though long term survival after lung
transplantation remains poor.2 3

One of the first long term pharmaco-
logical approaches used for treating
idiopathic PAH was systemic anticoagu-
lation. In patients with idiopathic PAH,
pulmonary microvascular thrombosis is
present histologically and there is
laboratory evidence of a procoagulant
haematological state.4 5 Moreover, both
retrospective and non-randomised
cohort studies have suggested a survival
benefit of systemic anticoagulation in
idiopathic PAH.6 7 Although not for-
mally studied in a randomised con-
trolled trial, systemic anticoagulation is
recommended for the majority of
patients with PAH in the absence of a
clear contraindication based on assess-
ment of individual bleeding risk.8

SURVIVAL BENEFIT OF NEW
TREATMENTS IN IDIOPATHIC PAH
Ongoing basic biological and clinical
research has led to tremendous
advances in our understanding of the
pathobiology of idiopathic PAH.
Moreover, an increasing number of
novel therapeutic agents targeting these
pathobiological features have been stu-
died in randomised clinical trials and
many are available and recommended
for clinical use in patients with idio-
pathic PAH. These include prostacyclin
derivatives such as intravenous epopros-
tenol, subcutaneous treprostinil, inhaled
iloprost, and oral beraprost, as well as
other novel oral pulmonary hyperten-
sion treatments such as the non-selec-
tive endothelin receptor antagonist
bosentan and the phosphodiesterase V
inhibitor sildenafil.8–13

These new treatments for pulmonary
hypertension have been shown to
improve pulmonary haemodynamics as
well as clinically relevant end points such
as symptoms and functional capacity,
objectively measured exercise capacity,
and quality of life in many patients with
idiopathic PAH. But are such improve-
ments in the morbidity associated with
idiopathic PAH enough? Most would
agree that improvements in symptoms
and functional capacity should not be the
only goals. Patients with idiopathic PAH,
a diseasewhich is usually fatal, have been
suggested to live in a ‘‘kingdom of the
near-dead’’.14 An improvement in survi-
val has therefore always been an impor-
tant goal of treatment for both patients
and their caregivers.
A significant survival benefit has been

suggested in patients with idiopathic
PAH treated with several agents includ-
ing oral calcium channel blockers, intra-
venous epoprostenol, oral beraprost, and
oral bosentan (table 1). Chronic treat-
ment with high dose calcium channel
blockers was the first to show a survival
benefit in these patients.7 Although treat-

ment of idiopathic PAH with calcium
channel blockers has not been assessed in
a randomised controlled trial, high dose
calcium channel blockers are accepted as
first line oral treatment for some patients
with idiopathic PAH based on the dra-
matic survival benefit observed in a non-
randomised cohort trial and long term
clinical experience.7 15 Unfortunately,
only a minority of patients with idio-
pathic PAH (13–27%) demonstrate acute
vasodilator responsiveness.7 15 Moreover,
sustained long term reductions in pul-
monary arterial pressure may only be
achieved with high dose calcium channel
blockers in perhaps half of acute vasodi-
lator responders,15 so only 7–15% of
patients with idiopathic PAH may have
improved survival with chronic calcium
channel blocker treatment.
For the large majority of idiopathic

PAH patients who are not candidates for
long term treatment with calcium chan-
nel blockers, an increasing number of
therapeutic agents are becoming avail-
able. In such patients the first alter-
native was continuous intravenous
delivery of epoprostenol. In a landmark
study,9 intravenous epoprostenol treat-
ment was associated with a significant
survival benefit compared with standard
treatment, although survival was not
the primary end point. Several groups
have recently published their long term
experience confirming a survival benefit
of intravenous epoprostenol treat-
ment.16–18 A small retrospective study
suggests a survival benefit of an oral
prostacyclin derivative, beraprost.19

The report by Sitbon and colleagues in
this issue of Thorax supports a long term
survival benefit of treatment with
bosentan, the first drug in a new class
of pharmacological agents, the endothe-
lin receptor antagonists.20 Bosentan is
the first oral agent specifically approved
for treatment of idiopathic PAH in
North America, Europe, and other parts
of the world. The study by Sitbon et al
confirms the survival benefit suggested
by an analysis of long term, open label
bosentan treatment in idiopathic PAH
patients enrolled in the original two
randomised controlled trials.21

It is apparent that none of the studies of
pulmonary hypertension specific treat-
ments were placebo controlled, double
blind randomised controlled trials and all
suffer from several methodological limita-
tions, some major (table 1). These include
a lack of randomisation, non-blinding of
patients and investigators to the active
treatment, and limited power as many
studies assessed fewer than 50 patients.
In addition, all studies are limited by
either a complete absence of a control
group or the use of a control group other
than a placebo treated cohort. Moreover,
the basis of the survival advantage in
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several studies is a comparison of
observed survival in a treated cohort of
patients with idiopathic PAH with their
expected survival which is based on
haemodynamic severity of pulmonary
hypertension and calculated from a refer-
ence equation derived from patients with
idiopathic PAH in the National Institutes
of Health (NIH) Registry.22 23 Since
patients in the NIH Registry were mana-
ged at recognized US pulmonary hyper-
tension centres between 1981 and 1985,
other differences and advances in the
quality of care—both recognised (such as
more widespread current use of systemic
anticoagulation) and unrecognised—may
bias in favour of the survival of contem-
porary cohorts, independent of the treat-
ment under study.
Despite the above limitations, most

would accept that several of the new
treatments do indeed increase survival of
patients with idiopathic PAH. It is note-
worthy that trials of new treatments for
pulmonary hypertension have largely
enrolled idiopathic PAH patients with
the most advanced disease (WHO func-
tional class III and IV). Thus, survival
benefit with the newer treatments may
not necessarily be seen in idiopathic PAH
patients with earlier WHO class I and II
functional status and will clearly be
harder to demonstrate, given the longer
natural history of disease in such
patients. Furthermore, all trials have
included patients on other treatments
that may independently modify survival,
including systemic anticoagulation.24 This

approach of concomitant treatment with
two or more agents addressing different
pathobiological pathways is the future of
pulmonary hypertension treatment and
several formal combination treatment
trials are in progress.

FUTURE THERAPEUTIC
DIRECTIONS IN PAH
Unfortunately, the limitations in the
studies described will probably be pro-
pagated in future studies. It would
clearly be unethical to perform a placebo
controlled trial of a new treatment for
pulmonary hypertension with survival
as an end point. Moreover, the increas-
ing availability of effective oral treat-
ment will make recruitment more
difficult for future placebo controlled
trials. Studies will increasingly compare
the effects of new agents with those of
established agents, as in the study by
Sitbon et al in this issue which compared
survival in bosentan treated and epo-
prostenol treated patients.
The focus of clinical trials of new PAH

treatments is also broadening to include
increasing numbers of patients with
other types of pulmonary hypertension
such as PAH secondary to connective
tissue disease or congenital heart dis-
ease. However, large groups of patients
with pulmonary hypertension remain
unstudied and largely untreated, such
as those with inoperable chronic throm-
boembolic pulmonary hypertension and
pulmonary hypertension due to under-
lying cardiac or pulmonary disease.

Finally, given the difficulty in assessing
a survival benefit, what other end points
should we assess in future trials of new
treatments for pulmonary hypertension?
Quality of life is an important end point
as pulmonary hypertension is associated
with severe symptoms and functional
limitation, and objective measurement
tools are being developed. The symptoms,
exercise limitation, and poor prognosis in
pulmonary hypertension relate closely to
the impairment of right ventricular func-
tion. Direct assessment of right ventricu-
lar size and function with new imaging
approaches (such as three-dimensional
echocardiography or MRI) and haemo-
dynamic measurements (such as during
exercise) will facilitate assessment of the
severity of idiopathic PAH and quantify
the decline over time or response to
treatment. Moreover, new biological and
genetic markers related to the pathobiol-
ogy of pulmonary hypertension are cur-
rently being studied and may be useful
parameters for diagnosis, assessment
of severity, and guiding therapeutic
decisions.
Patients with idiopathic PAH have

clearly benefited from tremendous
advances in the science and practice of
pulmonary hypertension. However, many
other patients with pulmonary hyperten-
sion have yet to benefit from the new
treatments. We expect that treatments
for pulmonary hypertension currently
available and being developed will also
lead to improvements in the quality of
life, right ventricular function, and

Table 1 Studies reporting improved survival with pulmonary hypertension specific treatment in patients with idiopathic PAH

Reference Treatment

Active
treatment
group
(n)

WHO class
(I/II/III/IV) n

Observed survival (%) Expected/control survival (%)

Details/limitations3m 1y 2y 3y 5y 3m 1y 2y 3y 5y

Rich
7 Oral CCB 17 N/A 94 94 94 68 47 38 Prospective open label cohort; 17/64 patients

selected for chronic CCB based on acute CCB
response; survival with chronic CCB compared
with acute non-responders (n = 47) and NIH
Registry cohort

Sitbon
15 Oral CCB 38 0/22/16/0 100 97 97 97 71 66 62 48 Retrospective review of 70/557 patients

selected for chronic CCB based on acute
vasodilator response; survival of chronic CCB
responders (n =38) compared with chronic
CCB failures (n = 32)

Barst
9 IV epoprostenol 41 0/0/31/10 100 80 Prospective open label RCT; no placebo

infusion; survival not primary end point
Kuhn

18 IV epoprostenol 41 0/0/19/22 85 76 65 62 49 39 Prospective open label cohort; survival
compared with predicted survival based on
NIH equation

McLaughlin
16 IV epoprostenol 162 0/0/75/87 88 76 63 59 46 35 Prospective open label cohort; survival

compared with predicted survival based on NIH
equation

Sitbon
17 IV epoprostenol 178 0/0/120/58 85 70 63 55 58 43 33 28 Prospective open label cohort; survival

compared with WHO matched historical
cohort (n = 135)

Nagaya
19 Oral beraprost 24 0/0/22/2 96 86 76 77 47 44 Retrospective review of single centre

experience; survival compared with WHO
matched historical cohort (n = 34)

McLaughlin
21 Oral bosentan 169 2/13/139/15 96 89 86 69 57 48 Prospective open label cohort; survival

compared with predicted survival based on NIH
equation

Sitbon
20 Oral bosentan 139 0/0/139/0 97 91 91 84 Prospective open label cohort; survival

compared with concurrent or historical
epoprostenol treated cohorts (n = 346)

Data represent mean values.
PAH, pulmonary arterial hypertension; m, months; y, years; IV, intravenous; N/A, not available; CCB, calcium channel blockers.
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improved survival for patients with many
other types of pulmonary hypertension.

Thorax 2005;60:981–983.
doi: 10.1136/thx.2005.045674
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Pulmonary hypertension after
splenectomy: a consequence of loss of
the splenic filter or is there something
more?
A J Peacock
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The exact mechanism by which pulmonary hypertension develops
after splenectomy remains unclear

P
ulmonary arterial hypertension is a
syndrome—not a disease—and has a
number of causes.1 Included in these

causesareawide rangeofpathoaetiologies
such as HIV infection, portopulmonary
hypertension, intracardiac shunt, chronic
thromboembolic disease, hypoxic lung
disease, connective tissue disease, idio-
pathic pulmonary hypertension, and
familial pulmonary hypertension asso-
ciated with mutation of the BMPR2 gene.
In this issue of Thorax Jaı̈s et al2 have

examined the clinical background of 257

patients referred to their centre for treat-
ment of chronic thromboembolic pulmon-
ary hypertension (CTEPH). They found
that 8.6% of the patients had a history of
splenectomy compared with 2.5% of
patientswith idiopathic pulmonaryhyper-
tension (IPH) and 0.4% in the general
population. They concluded that splenect-
omy alone had caused thromboembolism
and hence the pulmonary hypertension in
these patients. But is this true?
Chronic thromboembolic disease has

been defined as ‘‘pulmonary hypertension

caused by the absence of thrombus resolu-
tion after acute pulmonary embolism
which has resulted in sustained obstruc-
tion of the pulmonary circulation’’. This
view is probably outdated because in 50%
of cases there is no definite history of
venous thrombosis and it is likely that
many cases are a consequence of in situ
thrombosis.3 Bonderman et al4 have
recently looked at the medical conditions
that increased the risk of CTEPH in 109
consecutive patients and found that sple-
nectomy increased the relative risk of this
condition by a factor of 13.
The findings of Jaı̈s et al2 and

Bonderman et al4 are not new—for
example, Hoeper et al5 found an 11.5%
incidence of splenectomy in 61 patients
with pulmonary hypertension. In the
papers by Jaı̈s et al2 and Hoeper et al5 it
appears that splenectomy increases the
risk of both IPH and CTEPH. For example,
Jaı̈s et al found an incidence of splenect-
omy of 2.5% even in the patients with
IPH. Interestingly, of the 22/257 with
CTEPH who had had splenectomy, only
eight were suitable for treatment by the
standard operation of thromboendarter-
ectomy, which suggests that they had
distal disease. This raises the issue of the
continuity between CTEPH, the throm-
botic variant of IPH, and small vessel IPH
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without thrombosis. It may well be that
the primary problem is not simply one of
increased coagulability due to loss of the
splenic filter but one of abnormal
endothelial surface resulting in in situ
thrombosis or another factor. Certainly,
in IPH the survival can be doubled simply
by the use of warfarin and, in these
cases, there is no history of venous
thromboembolism.6

The simplest explanation for the
finding of Jaı̈s et al2 and of the other
authors who have studied this problem
is that, following splenectomy, there is
both thrombocytosis and also increased
numbers of damaged circulating red
cells which will activate these platelets
leading to in situ thrombosis. There is
some evidence for this view. For exam-
ple, we know that in the haemolytic
disorders where there is an excess of
haemolysed red cells there is also excess
coagulability as shown by the increased
capacity of the red cells to generate
thrombin.7 This phenomenon was dis-
covered in patients with thalassaemia
intermedia, but there are a number of
reports of CTEPH in patients with other
haemolytic disorders—for example, pyr-
uvate kinase deficiency,8 congenital
spherocytosis,9 and stomatocytosis.10

The complicating factor is that, for many
of these conditions, splenectomy is a
treatment and therefore it is difficult to
differentiate between hypercoagulability
caused by the splenectomy per se and
hypercoagulability caused by the under-
lying haemolytic disease. Furthermore,
we do not know whether it is simply the
prothrombotic component of the disease
that is important or whether there is
some other factor which could lead to
pulmonary hypertension separately
from pulmonary vascular thrombosis.
For example, haemoglobin released
from haemolysed red cells present in
the plasma would scavenge nitric oxide
which is an important pulmonary vaso-
dilator.
Certainly, when splenectomy is per-

formed to treat a haemolytic disorder,
the combination of the haemolytic dis-
order and the splenectomy seem to
increase the likelihood of pulmonary
thromboembolism further, due in part
to the excess thrombin generated by the
abnormal red cells. Cappellini et al7

studied a large group of adults with
both thalassaemia intermedia and tha-
lassaemia major for up to 10 years and
found a high prevalence of thromboem-
bolic events, particularly in the splenec-
tomised patients, which was associated
with an enhanced capacity to generate
thrombin by the thalassaemic red cells.
This enhanced capacity was not seen in
patients who had a splenectomy for
other reasons—that is, it was not a
function of the splenectomy per se. It is

likely, however, that the splenectomy
exacerbated the situation by the reduced
clearance of abnormal red cells. This
would suggest that, in many cases, it is
not splenectomy alone which causes the
problem but splenectomy in the face of
an underlying haemolytic disorder.
There is some evidence for this view.
Boxer et al11 studied 318 otherwise fit
patients who had been treated by
splenectomy and found that 75% had
increased platelet levels immediately
following the operation but there were
no increased incidence of venous throm-
boembolism. This may be because the
thrombocytosis normally diminishes
following splenectomy and it is only if
it persists that the pulmonary hyperten-
sion develops. For example, Rostagno
et al12 described a patient who suffered
CTEPH associated with long standing
thrombocytosis but, when the thrombo-
cytosis was treated, there was improve-
ment in both the clinical state and in the
pulmonary haemodynamics. Marvin
and Spellberg13 described another
patient who had thrombocytosis and
developed pulmonary hypertension and
right heart failure following splenect-
omy, but treatment of the thrombocy-
tosis with hydroxyurea improved both
vascular and cardiac function.
The finding that splenectomy alone

seems to be benign, but that splenectomy
in the face of an underlying haemolytic
disorder results in a high incidence of
pulmonary hypertension (for example,
Aessopos et al14 found that 59% of patients
with thalassaemia intermedia who had
had splenectomy developed thromboem-
bolic pulmonary hypertension) suggests
that it is a combination of the two
factors—namely, an abnormality of red
cells (and possibly platelets) and splenect-
omy—that leads to pulmonary hyperten-
sion and in situ thrombosis. However,
there is other evidence that splenectomy
can cause pulmonary hypertension in
patients who do not have haemolytic
disorders. For example, Elstein et al15

showed that, in 134 patients with
Gaucher’s disease, 7% had pulmonary
hypertension detected by echocardiogra-
phy. It is interesting thatmost of these had
been treated by splenectomy. In the paper
by Jaı̈s et al2 in this issue ofThorax only four
of the 22 patients who developed CTEPH
after splenectomy had a haemolytic dis-
order, and inmost of the others the spleen
had been removed for trauma.
What is of great interest is the long

time interval (range 2–35 years)
between the splenectomy in the patients
studied by Jaı̈s et al2 and the develop-
ment of thromboembolic pulmonary
hypertension. This suggests either that
the development of pulmonary hyper-
tension is a very slow process or that
some additional factor developed which

resulted in a prothrombotic state, per-
haps a change in endothelial function or
a change in red cell characteristics.
From the above it is clear that sple-

nectomy is a risk for thromboembolic
hypertension, particularly in patients who
have had splenectomy for a haemolytic
disorder. It is also clear that clinicians
should watch these patients carefully and
consider whether long term anticoagula-
tion would be appropriate. We should also
keep an eye on patients who have had
splenectomy for other reasons because
they do not appear to be immune from
the development of pulmonary hyperten-
sion. The exact mechanism by which
pulmonary hypertension develops after
splenectomy, even in patients with under-
lying haemolytic disorders, remains
unclear but provides a fascinating model
for future research.
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Paediatric respiratory mortality: past
triumphs, future challenges
G Russell
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Radical new ideas are needed to ensure that deaths from
respiratory diseases in children continue to fall

T
he invitation to comment on a paper
that reports changes which occurred
during a period that coincided,

within a year or two, with my career as
a consultant paediatrician presents me
with an irresistible temptation to remi-
nisce. At medical school in the late 1950s
I learned that pneumonia, one time
captain of the men of death, had
responded dramatically first to sulpho-
namides and then to penicillin, but that
some deaths were still ‘‘inevitable’’—a
phrase much used at that time to excuse
our inability to manage conditions that
we did not fully understand. Asthma was
common in children but was considered
to be an unusual cause of death, although
it was responsible for the first death I
encountered as a paediatric senior house
officer. In the minds of my teachers
asthma was readily distinguished from
bronchitis and, to this day, I can replicate
a table listing the differences between
asthma and wheezy bronchitis, most of
which has—to my surprise—turned out
to be accurate.1 In those far off days most
children with cystic fibrosis (CF) died in
the pre-school years; Pseudomonas species
were not the problem they are now and
most children died while still colonised
with Staphylococcus aureus or Haemophilus
influenzae. Bronchiolitis was considered to
be rather an esoteric diagnosis for which
there was no diagnostic test – it would be
a few years before its association with the
respiratory syncytial virus (RSV) was
appreciated.2 It was thought safer to
diagnose pneumonia if crackles were
prominent and to treat the child with
antibiotics, while those with predomi-
nant wheeze were labelled ‘‘bronchitis’’
and given ephedrine.
In the mid 1960s I extracted data from

the Registrar General’s annual reports
when, as a junior, I presented a fatal case
of staphylococcal bronchopneumonia to a
clinicopathological conference. I was sur-
prised to find not only that there was still
considerable childhood mortality from
pneumonia but also that, following the
rapid decline already mentioned, it had
been more or less stable for the previous
decade. In my presentation I attributed
this to the emergence of penicillin

resistant S aureus, an organism that had
become ubiquitous despite the wide-
spread presence of gimlet-eyed matrons
who, some politicians would have us
believe, have the power to stop the more
recently emerged methicillin resistant S
aureus in its tracks.
By 1968, the first year of the study by

Panickar et al3 reported in this issue of
Thorax, major changes were afoot.
Coincident with—but not necessarily
due to—the development of new anti-
biotics, pneumonia mortality had begun
to fall, and when I prepared a figure to
illustrate a chapter in a textbook4 it was
clear that mortality from pneumonia
was back on its downward track, on
which it has remained despite the
emergence of respiratory pathogens of
vastly greater virulence and antibiotic
resistance than anything we had to deal
with 40 years ago. Some children with
CF were now entering secondary school,
although their survival there was
usually brief. Overnight incarceration
in mist tents was part of the burden
borne by patients with CF; in 1968 I was
trying to raise money to purchase tents
and was still doing so a few years later
when Archie Norman demonstrated
their inefficacy.5 Antibiotic treatment
had improved but nutritional manage-
ment was woefully inadequate; looking
back, it is hard to believe that the era of
the Allan diet6 had not even arrived, far
less departed. However, by 1968 we
were becoming more secure in the
diagnosis of bronchiolitis, although we
had to rely on rising antibody titres to
demonstrate the presence of RSV; the
immunofluorescent technique for the
rapid diagnosis of RSV infection was
described in 19687 but would not be in
widespread use for several years. In the
absence of an organised system of
paediatric intensive care units, the
availability of artificial ventilation
depended on the interest and enthu-
siasm of local anaesthetists and paedia-
tricians. Asthma was also a continuing
problem; salbutamol was announced
that year8 but was not yet available for
clinical use, and inhaled corticosteroids
were a few years over the horizon.9 The

study by Panickar et al3 therefore covers
a period during which there were major
developments in what we now regard as
basic aspects of the management of
respiratory tract diseases.

RESPIRATORY DISEASES STUDIED
Pneumonia
The improving mortality from pneumonia
reflectsmanymedical advances other than
new antibiotics. Panickar et al3 emphasise
the importance of immunisations, to
which I would add the developments in
the organisation and delivery of paediatric
intensive care that have occurred in recent
years. Nevertheless, there are no grounds
for complacency. Children are still dying
from pneumonia, and although we have
useful guidelines for the management of
community acquired pneumonia10—albeit
derived from a somewhat scanty evidence
base—themanagementand,perhapsmore
importantly, the prevention of nosocomial
pneumonia remains problematical.11

Asthma
However, pneumonia is not the only
important cause of respiratory mortality
in children. Although fewer than 5% of
asthma deaths occur in childhood,12

asthma is an eminently treatable condi-
tion and our objective should be to reduce
this figure to zero. Most asthmatic
children who reach hospital alive will
survive, the majority of deaths occurring
outside hospital.13 Management in the
community is therefore of prime impor-
tance. Although there is controversy
about the role of written management
plans in improving asthma care,14 there is
no doubt that comprehensive asthma
management programmes are effective
in reducing asthma morbidity and hospi-
tal admissions.15 The problem is not that
we don’t know what to do, but that the
very patients who need to be included in
such programmes—and in whom much
of the childhood asthma morbidity and
mortality occurs—are hard to reach
because a combination of socioeconomic
deprivation,16 family problems, and psy-
chological factors17 leads to failure to
recognise the severity of an attack and
failure to seek medical help in time.18

Cystic fibrosis
It is already well known that the mortal-
ity from CF has fallen to the extent that it
is no longer an important cause of child-
hood death.19 This improvement has,
however, been bought at a considerable
price in terms of parental stress20 and
family disruption21—stress that was
described at a recent meeting as ‘‘the
daily grind.’’22 Moreover, socioeconomic
deprivation has a substantial adverse
impact on the outcome for patients with
CF,23 as evidenced for instance by the
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poorer clinical progress made by CF
children of single parents.24

Panickar et al found that, for most
respiratory conditions, mortality is still
higher in boys than in girls. However, the
reverse is true inCF.Girls,whoare sooften
model patients during childhood and
comply conscientiously with the rigours
of treatment, commonly deteriorate dur-
ing adolescence, creating a gender gap in
mortality thatwas demonstrated clearly in
data from the UK CF Survey.25 An exam-
ination of the large database maintained
by the US CF Foundation showed that,
after adjustment for other risk factors,
female sex was a significant risk factor for
death in patients,21 years of age, with a
relative risk compared to males of 1.6.26

Although theaddeddisadvantage suffered
by adolescent girls with CF is widely
recognised, it has never been adequately
explained. Studies have demonstrated
differences between the sexes in energy
intake27 and resting energy expenditure,28

in everyday activity levels,29 and in some
psychological traits,30 31 but none of these
offers a convincing explanation for the
large excess in female mortality.
In addition to applying the medical

advances that must sooner or later flow
from our increased understanding of the
molecular biology of CF, future challenges
include narrowing the gender gap in
mortality, improved delivery of care to
economically disadvantaged families, and
reduction of the psychosocial impact of
the CF child on other family members.

Acute viral bronchiolitis
The last major cause of paediatric respira-
tory death discussed by Panickar et al is
acute viral bronchiolitis. The antiviral drug
ribavirin, given as a small particle aerosol,
has failed to live up to early expectations32

and isunlikely tohavehadmuch influence
on mortality. The use of palivizumab, an
effective monoclonal antibody directed
against RSV, is reserved for high risk cases
and the extent of its use varies widely. Its
introduction was too recent to have
affected mortality in all but the most
recent years of the study, and the dramatic
falls in mortality must therefore be attrib-
uted to improvements in general paedia-
tric care together with improved access to
paediatric intensive care.

IMPLICATIONS OF STUDY
FINDINGS
Sowhat are the lessons to be learned from
thisreportonchildhoodmortality?Clearly,
paediatric respirologists are getting results
at least as satisfactory as those of their
colleagues in other paediatric specialties.
Deaths are at an all-time low, and for this
we can allow ourselves a moment’s
satisfaction. However, much remains to
be done. One obvious need is for well
designed clinical trials in almost every

aspect of paediatric respirology, to allowus
to fine-hone our management and to
discard useless treatments. In particular,
although the excellent results obtained in
CF in theabsenceof a satisfactory evidence
base testify to the value of clinical experi-
ence and common sense in directing
patient care, our use of ever more expen-
sive and complex treatments must in
future be more rationally based.
However, one challenge that will tax

our ingenuity and for which no obvious
solution is in sight is the delivery of health
education and medical care to families
from socially disadvantaged backgrounds.
Many governments have pledged to
reduce social inequalities in health, but
the gap persists obstinately.33 These dif-
ferences are seen throughout the world,
between as well as within nations,34 and a
solution to the problem has so far proved
elusive. As we have seen, paediatric
respirology is by no means immune to
these problems; there will be little benefit
from screening for CF or improving
asthma management plans if our
attempts to deliver appropriate care are
frustrated by socioeconomic and psycho-
logical barriers. Paediatricians are accus-
tomed to working in multidisciplinary
teams, but perhaps it is time to reconsider
the composition of such teams which, in
the past, have tended to be disease-
specific. Should we be making better use
of the more generic facilities of the school
health service,35 the social work depart-
ment,36 or the clinical psychology depart-
ment? Whatever the ultimate solution, it
is clear that current practice is inadequate
and that radical new ideas are needed.

Thorax 2005;60:985–986.
doi: 10.1136/thx.2005.050773

Correspondence to: Professor G Russell,
Department of Child Health, University of
Aberdeen, Aberdeen AB9 2ZD, UK; libra@ifb.
co.uk

REFERENCES
1 Wassall HJ, Devenny AM, Daud Khan S, et al. A

comparison of virus-associated and multi-trigger
wheeze in school children. J Asthma
2005;42:737–44.

2 Chanock RM, Kim HW, Vargosko AJ, et al.
Respiratory syncytial virus. I. Virus recovery and
other observations during 1960 outbreak of
bronchiolitis, pneumonia, and minor respiratory
diseases in children. JAMA 1961;176:647–53.

3 Panickar JR, Dodd SR, Smyth RL, et al. Trends in
deaths from respiratory illness in children in England
and Wales from 1968 to 2000. Thorax
2005;60:1035–38.

4 Forfar JO, Arneil GC. Textbook of paediatrics. 2nd
ed. Edinburgh: Churchill Livingstone, 1978:16.

5 Norman AP. Nocturnal mist therapy in cystic
fibrosis. Practitioner 1971;206:786–90.

6 Allan JD, Milner J, Moss D. Therapeutic use of an
artificial diet. Lancet 1970;i:785–6.

7 McQuillin J, Gardner PS. Rapid diagnosis of
respiratory syncytial virus infection by
immunofluorescent antibody techniques. BMJ
1968;1:602–5.

8 Hartley D, Jack D, Lunts LHC, et al. New class of
selective stimulators of b-adrenergic receptor.
Nature 1968;219:861–2.

9 Brown HM, Storey G, George WH.
Beclomethasone dipropionate: a new steroid
aerosol for the treatment of allergic asthma. BMJ
1972;1:585–90.

10 British Thoracic Society. British Thoracic Society
guidelines for the management of community
acquired pneumonia in childhood. Thorax
2002;57(Suppl I):i1–24.

11 Zar HJ, Cotton MF. Nosocomial pneumonia in
pediatric patients: practical problems and rational
solutions. Paediatr Drugs 2002;4:73–83.

12 Sturdy PM, Victor CR, Anderson HR, et al.
Psychological, social and health behaviour risk
factors for deaths certified as asthma: a national
case-control study. Thorax 2002;57:1034–9.

13 Fletcher HJ, Ibrahim SA, Speight N. Survey of
asthma deaths in the northern region: 1970–
1985. Arch Dis Child 1990;65:163–7.

14 Toelle BG, Ram FS. Written individualised
management plans for asthma in children and
adults. Cochrane Database Syst Rev,
2004;CD002171.

15 Mitchell EA, Didsbury PB, Kruithof N, et al. A
randomized controlled trial of an asthma clinical
pathway for children in general practice. Acta
Paediatr 2005;94:226–33.

16 Castro M, Schechtman KB, Halstead J, et al. Risk
factors for asthmamorbidity and mortality in a large
metropolitan city. J Asthma 2001;38:625–35.

17 Bloomberg GR, Chen E. The relationship of
psychologic stress with childhood asthma. Immunol
Allergy Clin North Am 2005;25:83–105.

18 Fletcher HJ, Ibrahim SA, Speight N. Survey of
asthma deaths in the northern region: 1970–
1985. Arch Dis Child 1990;65:163–7.

19 Dodge JA, Lewis PA. Cystic fibrosis is no longer
an important cause of childhood death in the UK.
Arch Dis Child 2005;90:547.

20 Burton L. Cystic fibrosis: a challenge to family
strength. Health Visit 1973;46:186–9.

21 Begleiter ML, Burry VF, Harris DJ. Prevalence of
divorce among parents of children with cystic
fibrosis and other chronic diseases. Soc Biol
1976;23:260–4.

22 Hunter V. The daily grind and how to stay sane as
a mother of two children with cystic fibrosis. J R Soc
Med 2003;96(Suppl 43):51–6.

23 O’Connor GT, Quinton HB, Kneeland T, et al.
Median household income and mortality
rate in cystic fibrosis. Pediatrics 2003;111:e333–9.

24 Macpherson C, Redmond AO, Leavy A, et al. A
review of cystic fibrosis children born to single
mothers. Acta Paediatr 1998;87:397–400.

25 Dodge JA, Morison S, Lewis PA, et al. Incidence,
population, and survival of cystic fibrosis in the UK,
1968–95. UK Cystic Fibrosis Survey Management
Committee. Arch Dis Child 1997;77:493–6.

26 Rosenfeld M, Davis R, FitzSimmons S, et al.
Gender gap in cystic fibrosis mortality.
Am J Epidemiol 1997;145:794–803.

27 Collins CE, O’Loughlin EV, Henry R.
Discrepancies between males and females with
cystic fibrosis in dietary intake and pancreatic
enzyme use. J Pediatr Gastroenterol Nutr
1998;26:258–62.

28 Allen JR, McCauley JC, Selby AM, et al.
Differences in resting energy expenditure between
male and female children with cystic fibrosis.
J Pediatr 2003;142:15–9.

29 Selvadurai HC, Blimkie CJ, Cooper PJ, et al.Gender
differences in habitual activity in children with cystic
fibrosis. Arch Dis Child 2004;89:928–33.

30 Willis E, Miller R, Wyn J. Gendered embodiment
and survival for young people with cystic fibrosis.
Soc Sci Med 2001;53:1163–74.

31 Gee L, Abbott J, Conway SP, et al. Quality of life
in cystic fibrosis: the impact of gender, general
health perceptions and disease severity. J Cyst
Fibros 2003;2:206–13.

32 Kimpen JL. Management of respiratory syncytial
virus infection.CurrOpin Infect Dis2001;14:323–8.

33 Corbin T. Mortality in children aged under 8.
Health Stat Q 2004:30–7.

34 Anon. The WHO European report confirms links
between socioeconomic development and health.
Eur Surveill 2002;7:143–4.

35 Tinkelman D, Schwartz A. School-based asthma
disease management. J Asthma 2004;41:455–62.

36 Anon. New inner-city asthma interventions put
social workers in the driver’s seat. Dis Manag
Advis 2003;9:111–5.

986 EDITORIAL

www.thoraxjnl.com

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2005.053454 on 18 N

ovem
ber 2005. D

ow
nloaded from

 

http://thorax.bmj.com/


Annual report
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Thorax Annual Report October 2004 –
September 2005
J A Wedzicha, E C Howard, S L Johnston, D M Mitchell
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

W
e have now completed three
years of our editorship and this
pastyearhasbeenthebusiest,but

also very rewarding. We are pleased to let
you know that, over the past year, Thorax
has continued to flourish as a successful
high quality respiratory journal.1–3

One of the highlights of the year has
been that our impact factor has risen from
4.188 in 2003 to 5.040 for 2004 (table 1).4 5

The impact factor that was published in
2005 reflects the number of citations in
2004 divided by the number of original
papers and reviews published in Thorax in
2002 and 2003. Thorax is the second
highest ranked respiratory journal in
terms of impact factor, behind the
American Journal of Respiratory and Critical
Care Medicine. The number of articles
(excluding editorials and letters) pub-
lished in Thorax has remained relatively
constant, with 183 articles in 2001, 210 in
2002, 198 in 2003, and 195 in 2004. Thus,
the improvement in the impact factor has
reflected the increasednumber of citations
in the medical literature to Thorax papers
and this is a result of the high quality
papers that you have sent to the journal
and the rigour of our peer review process.
Over the past year the number of

submissions to the journal was at 1503,
of which 913 were full original papers and
the remainder were editorials, reviews,
case reports, Images in Thorax, and letters.
Table 2 shows the geographical spread of
submissions to Thorax over the past
6 years. The numbers of papers coming
from the UK, Europe (excluding UK),
Japan and Australasia have remained
steady while, over the past year, we have
observed a welcome increase in submis-
sions from North America, Canada, and
Asia. Our acceptance rate for original
research papers now stands at 15% and,
for case reports and ‘‘Images in Thorax’’,6

our acceptance rate is only 6.25%.
We would like to thank all the many

reviewers who have given up their valu-
able time to assess papers for Thorax and
contributed to the success of the journal.7

A list of all the reviewers for the journal
during the past 12 months is published
after this editorial. During the year, 1402
reviews on Thorax papers were returned
by 784 reviewers. Table 3 shows the
origin of reviewers by country: 40.4%
were from the UK, 23.3% from other

areas of Europe excluding the UK, 23.9%
from the USA and Canada, and 8.7%
from Australasia. We would particularly
like to encourage new reviewers to come
forward from Asia, Japan, South
America, and Africa where the number
of Thorax reviewers at present is particu-
larly low. Please register on the Thorax
submission website or contact the editors
directly. We would particularly like to
thank our two statistical reviewers who,
between them, have reviewed carefully
every potentially acceptable manuscript
with statistical data during the year,
which amounts to about 350 papers and
revisions. Rigorous statistical review in
addition to peer review has considerably
improved the quality of the final manu-
script published in the journal.
This year we have also provided some

guidance on the requirements for pub-
lication of genetic association studies in
Thorax. We noticed that many studies
submitted have been underpowered or
poorly designed, and we have published
an editorial containing guidance on
some of the key issues that need to be
addressed when assessing the validity of
genetic association studies. Already the
standard of genetics papers in the
journal has improved, and we urge our
authors to study these requirements.8 9

We have continued to develop our
educational features, including Airwaves
at the front of the journal, Lung Alerts

(short summaries of papers published in
general and non-respiratory journals and
serviced by our younger readers),10 and
‘‘Images in Thorax’’.6 This series has proved
very popular and educational andwe have
received 111 high quality submissions for
the Images series over the year. The series
has been available free of charge since
November 2003 in a collection on the
Thorax website (http://thorax.bmjjour-
nals.com/cgi/collection/images). We also
published a report on the British Thoracic
Society Winter meeting held in London in
December 2004.11 This year we have
completed review series on aspects of a1-
antitrypsin deficiency12 13 and sleep dis-
ordered breathing,14–17 and published a
number of interesting occasional reviews
on topics such as home oxygen for chil-
dren,18asbestosandlungcancer,19pulmon-
ary hypertension in chronic obstructive
pulmonary disease (COPD),20 and epithe-
lial growth factor.21 Finally, for our
researcherswe published a useful editorial
about obtaining research grant funding.22

The Thorax website (www.thoraxjnl.
com) has proved very popular and our 10
most frequently read articles online over
the past year had a total of 129 004
accesses either as full text, PDF versions,
or abstracts.23–32 This is a rise of 23% in the
accesses to the 10 most frequently read
papers online compared with the previous
year at 104 602.
Another important innovation in the

journal this year has been the Online First
service where original articles are posted
on the Thorax website soon after accep-
tance, before technical editing and before
publishing in the print version. Although
our publication lag for the print journal is
still very short (3 months), authors of
research papers want their articles cited as
soon as possible after acceptance so that
their results can influence further research
and findings can be incorporated swiftly
into clinical practice to the benefit of
respiratory patients all over the world.33

Correspondence is an important part of
Thorax and reflects the activity and interest
in the journal. The number of letters to the
editor submitted has increased from 99
last year to 109 this year; these consist of
letters in response to published articles,
research letters that are peer reviewed, and
letters about specific clinical cases. There is
also the facility to respond online to a
published article by ‘‘e’’ letter, which is a
useful tool for ensuring continued dialo-
gue around papers published in Thorax. In
view of the importance of letters in Thorax,
we have recently appointed a specific
letters editor whose remit is to coordinate
all the correspondence in the journal and
on the website.
Thorax editorials havebeenpopularwith

our readers and the journal regards them
as important educational content. Over
the past year we published 52 editorials

Table 1 Journal impact factors for
2004: respiratory journals

Journal
Impact
factor

American Journal of Respiratory
and Critical Care Medicine

8.123

Thorax 5.040
American Journal of Respiratory
Cell and Molecular Biology

4.175

American Journal of Physiolog
– Lung Cellular and Molecular
Pathology

4.051

Respiratory Research 4.028
Journal of Thoracic and
Cardiovascular Surgery

3.263

Chest 3.118
European Respiratory Journal 3.096
Journal of Heart and Lung
Transplantation

2.813

Respiratory Medicine 1.511
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andwewould particularly like to thank all
the authors who have agreed to write
these—often at short notice. Fortunately,
very few of you have turned down a
request to write an editorial for Thorax.
Wewould like to thank all theAssociate

Editors who have provided expert help in
selecting the best papers for publication
and to the Lung Alert, Letters, and
‘‘Images in Thorax’’ editors for their hard
work in making sure these features are of
high quality and keeping to our tight
publication deadlines.We are also grateful
to our International Advisory Board for
their support of the journal. During the
year we held two meetings: one in
November 2004 in London with all the
Editors and Associate Editors and another
with the Thorax Advisory Board at the
American Thoracic Society (ATS) meeting
in San Diego, USA inMay 2005. Above all,
wewould like to thankall our authorswho
have sent us such high quality papers for
review in the journal—please continue to
send us your very best papers.
There are a number of respiratory

journals now available and, as editors,
we have all faced various complex issues
and often difficult decisions regarding
papers and particularly issues around
publication ethics. In Thorax we have felt
for some time that joint meetings of the
editors and journal staff of the various
respiratory journals would be very bene-
ficial and supportive to us all. Thus, we
were delighted when the other editors
were enthusiastic about this idea and the
first meeting was held at the ATS in May
2005, with a follow upmeeting at the ERS
(European Respiratory Society) in
September 2005. We covered much
ground with lively discussion around
issues of mutual interest, got to know
each other, and are developing our terms
of reference for further meetings.
AndreaHorgan, theManaging Editor of

Thorax, Ed Howard, the Development
Editor, and Julia Cresswell have per-
formeda superb job in running the journal
andwe are very grateful to them for all the
support and advice they have provided us
over the year. We would like to thank Liz
Stockman, our Technical Editor, for

preparing the monthly issues always to
the highest standard and for chasing us so
keenly to meet all the publication dead-
lines. Finally, we would like to thank Ed
Neville, Sheila Edwards, and the BTS for
their support of Thorax over the year.
As you can see from this report, it has

been an exceptionally full and very
successful year for the journal with a
number of interesting developments. The
high submission rates over the years 2004
and 2005 will ensure that we will be able
to publish high quality papers in the
coming year and build on the success
achieved with Thorax. We are also inter-
ested to hear directly from our readers
about any suggestions for improving the
journal or its website. To this end, we
would like to wish all our Thorax readers a
very Happy Christmas and a productive
and successful New Year.
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Table 2 Geographical distribution of submissions

Country 2000 2001 2002 2003 2004 2005
% of 2005
submissions

UK 348 323 325 378 398 373 24.8
Europe
(excluding UK)

310 386 329 437 527 525 34.9

USA & Canada 87 68 74 126 146 187 12.4
Japan 56 69 74 99 107 100 6.7
Australasia 60 57 45 67 86 75 5.0
Asia 39 26 41 85 125 165 11.0
South America 5 7 6 21 23 25 1.7
Africa 4 5 1 6 11 18 1.2
Middle East 13 24 21 21 26 35 2.3

Table 3 Country of origin of
reviewers

Country No %

UK 317 40.4
Europe (excluding UK) 183 23.3
USA & Canada 187 23.9
Japan 4 0.5
Australasia 68 8.7
Asia 10 1.3
South America 5 0.6
Africa 5 0.6
Middle East 5 0.6
Total 784 100
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