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Sociodemographic, environmental, and medical predictors in a
national adult survey conducted in South Africa

S
tandardised population based
health surveys have produced
much useful information on the

prevalence and determinants of asthma
in children (International Study of
Asthma and Allergy in Children
(ISAAC) study)1 and adults (European
Community Respiratory Health Study
(ECRHS) study).2 Most sites participat-
ing in these studies have been in high
income countries and, because some
centres took part at their own expense,
the populations studied were probably
not representative of their countries as a
whole. In addition, a number of
national health surveys such the US
National Health and Nutrition Survey
(NHANES),3 the Canadian National
Health Survey,4 and National Birth
Cohort Studies (UK, New Zealand)5 6

have been conducted, all in high income
countries.
In this issue of Thorax Ehrlich et al,7 in

what is one of the first such studies in a
developing (in this case middle income)
country, describe the results of a
national health survey conducted
among 13 826 South Africans aged
15 years and over to determine the
national prevalence and predictors of
three outcomes: (1) wheezing symp-
toms, (2) an asthma diagnosis, and (3)
use of asthma medication. This was an
ambitious undertaking (and a remark-
ably successful one) given the racial,
linguistic, and socioeconomic heteroge-
neity of the population and its quad-
ruple burden of HIV, other infections
(including tuberculosis), chronic non-
communicable disease, and injury.
What is surprising is not that the
findings in this paper7 and in its
companion paper on chronic bronchitis8

were different from those published for
developed (high income) countries, but
that in how many respects they were
similar.

STRENGTHS OF THE STUDY
Great care was taken by Ehrlich and
colleagues to maximise the quality of
the data gathered, as evidenced by (1)
the use of a national sampling frame
(the South African Demographic and

Health Survey) designed to give cross
sectional data on a nationally represen-
tative sample of the non-institutiona-
lised population; (2) validation of
reported recent wheeze against peak
expiratory flow (PEF) measurements:
in men and women with recent wheeze
% predicted PEF was 4–11% lower than
in those without recent wheeze (see
table 1 in their paper7); (3) although
only values for recent wheeze were
reported in the paper, its validity was
supported by similar findings for three
other asthma related symptoms—
wheezing with breathlessness, wheezing
not only with a cold, and wheezing at
night; (4) the absence of proxy reporting
while still achieving a high response rate
(92% in women, 86% in men); (5) visual
verification of current medications by
interviewers and their subsequent clas-
sification by a health professional; and
(6) internal standardisation of PEF
values based on sex, age, height and
weight (table 1 in their paper7).

PREVALENCE
The sex differences in the prevalence of
the three main outcomes studied by
Ehrlich and colleagues are of interest.
For recent wheeze there was an excess
in women compared with men (OR 1.6,
95% CI 1.3 to 1.8); for an asthma
diagnosis there was no significant dif-
ference (OR 1.2, 95% CI 0.9 to 1.6);
while for current asthma medication use
the rates were lower in women than in
men (OR 0.6, 95% CI 0.4 to 0.9) (table 3
in their paper7). These rates refer to
adults aged 15 years and over.
For the purposes of comparison with

countries using the ECRHS questions
and protocol which covered patients
aged 20–44 years, Ehrlich and collea-
gues7 reported separately on subjects
within this age range. The prevalence
rates of an asthma diagnosis were 3.1%
in women and 2.7% in men, below the
ECRHS median (4.5%) and close to its
lower range (2.0%).9 However, the ques-
tion used in the study by Ehrlich et al to
establish a diagnosis of asthma (‘‘Have
you ever been told by a doctor, nurse or
other health professional that you have

asthma?’’7) is not the same as the
question used in the ECRHS study
(‘‘Have you had an attack of asthma in
the last 12 months?’’10). Thus, recent
wheeze (in the last 12 months) may be
a more useful outcome than an asthma
diagnosis for comparing the results of
the study of Ehrlich and colleagues7

with those from high income countries
using the ECRHS questions and proto-
col. Additional justification for use of
current wheeze as the outcome is that it
has been validated against PEF mea-
surements. This also allowed the
authors to avoid use of the term
‘‘asthma’’ in their questionnaire, for
which differences in validity were found
for some of the ECRHS sites.2 9

The prevalence of recent wheeze in
the 20–44 year old age range (that is,
the ECRHS age range) of 13.4% in men
and women combined was below the
ECRHS median (20.7%). However,
when stratified by sex, the prevalence
of recent wheeze was higher in women
than in men (17.6% v 14.4%). Rates
were also higher in women than in men
in some low income ECRHS sites—for
example, in Mombai (Bombay) in urban
India (4.7% in women, 4.4% in men in a
study of 2313 adults11) and in Tirana,
Albania (7.3% in women, 6.0% in men
in a study of 2653 adults12). Although
recent wheeze was not reported in an
analysis of the combined data pertain-
ing to 18 659 subjects from 16 high
income ECRHS sites in Europe, the US
and Australia,13 the prevalence of
reported asthma was significantly
higher in women than in men (RR
1.3–1.8). This pattern was consistent in
all 16 countries.
Ehrlich and colleagues speculated

that the sex differences in the preva-
lence of wheeze and reported asthma in
their study were artefactual, due to the
oversampling of women and/or the
undersampling of men away from home
at the time of the interviewer’s visits.7

However, this age range also corre-
sponds to the reproductive period of a
woman’s life. The fact that the female
excess in the prevalence of recent
wheeze was strengthened from an OR
of 1.3 (95% CI 1.1 to 1.4) in the
univariate analysis to an OR of 1.6
(95% CI 1.3 to 1.8) in the logistic
regression model, thus adjusting for all
the other risk factors studied, suggests
that a biological explanation is more
likely.
There are recognised sex differences

in the morphology and physiology of
human airways which affect airway
behaviour during a woman’s reproduc-
tive years.14 15 These include: (1) dimen-
sional factors: girls and women have
larger airways in relation to their air-
spaces than boys and men throughout
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the human life span; (2) immunological
factors: atopy, measured as skin prick
test positivity to common allergens, is
also higher in women in their reproduc-
tive years than in men; and (3) hormo-
nal factors: these are probably the most
important determinants of airway beha-
viour in women throughout their repro-
ductive years, imposing variations
related to the menstrual cycle, oral
contraceptives, pregnancy, and postme-
nopausal hormone replacement.

SOCIODEMOGRAPHIC
PREDICTORS
In addition to sex, the sociodemographic
predictors of recent wheeze examined in
the study by Ehrlich et al7 included age,
household asset index (based on 10
household characteristics such as elec-
tricity, water and flush toilets, and
reporting that nobody in the household
ever went hungry), education, racial
group, urban versus rural residence,
and medical insurance coverage (table
3 in their paper). For recent wheeze the
important predictors were female sex
(discussed above), education (a mono-
tonic decrease with increasing years of
education), and race (Africans and
coloureds exhibited lower rates than
whites and Asians).
The protective effect of education for

recent wheeze in the study of Ehrlich
and colleagues7 is a provocative finding.
The authors suggest that this effect may
be partly explained by cultural and
linguistic differences in responses to
symptom questions, amplified by a wide
gap in education within the study
population. However, there is also a
plausible alternative explanation.
Although recent wheeze showed a

strong inverse relationship with years
of education, there was no relationship
with wealth as reflected in the asset
index, an index carefully constructed to
reflect living conditions and household
assets. A similar protective effect of
years of education, together with wealth
(being in the highest quintile of asset
index) was also shown for chronic
bronchitis in the authors’ companion
paper to their present study carried out
in the same study population,8 and in
two other studies cited in their paper—
one for chronic bronchitis in Brazil16 and
one for obstructive lung disease and
spirometric airflow limitation in
Norway.17 This ‘‘protective’’ effect for
different respiratory outcomes in coun-
tries with such different economies (the
gross domestic product per capita in
South Africa, Brazil and Norway was
$8466, $6477 and $27 557, respec-
tively18), different life expectancies
(48.0, 63.2 and 78.9 years, respec-
tively18), and different literacy rates
(82%, 83% and 100%, respectively18)

suggests that the ‘‘protective’’ effect of
education is a more universal phenom-
enon than is generally thought.

ENVIRONMENTAL AND MEDICAL
PREDICTORS
In their study, Ehrlich et al7 identified
occupational exposure and, to their
surprise, a past history of tuberculosis
as predictors for recent wheeze (table 3
of their paper). The estimated contribu-
tions of occupational exposure,
expressed as population attributable
fraction) for recent wheeze and for
asthma were 12.2% and 13.6%, respec-
tively, close to the median estimate of
15% for asthma published in a recent
American Thoracic Society statement
based on a review of European and US
data.19

Although Ehrlich and colleagues note
that the PAF of 12.2% for occupational
exposure in respect of recent wheeze
approximates that of light and heavy
smoking combined (11.5%), they do not
comment specifically on the role of
smoking. Others have called cigarette
smoking and asthma ‘‘a dangerous
mix’’.20 These authors draw attention
to the fact that, in Canada for instance,
smoking is as common in those suffer-
ing from asthma as it is in the general
population, including the 20–35 year
age group. Active smoking is also
associated with increased asthma mor-
bidity and impairment of the response
to steroids, leading the authors to call
for a reassessment of guidelines for
asthma treatment.20

In their national survey, Ehrlich and
colleagues7 captured what had already
been described in black gold miners21

(that tuberculosis can cause chronic
impairment of lung function) and what
was subsequently described in black
coal miners22 in whom a past history of
tuberculosis accounted for reductions in
the level of FEV1 and FVC % predicted of
20% and 14%, respectively. They also
advocate for greater recognition of post-
tuberculous obstructive lung disease.
This implies that the clinical history of
the adult South African who wheezes
should always include detailed ques-
tioning on past exposure to tuberculosis,
tuberculin testing, and BCG administra-
tion as well as having contracted the
disease. Their message may be relevant
for other countries with high rates of
tuberculosis, HIV/AIDS, or both. Their
recommendation for increased future
research into the mechanisms certainly
deserves widespread support.

CONCLUSIONS
In addition to establishing the national
prevalence of wheeze, an asthma diag-
nosis and asthma medication use in
South Africa, the study by Ehrlich and

colleagues has led to four interesting
observations:

N For the outcome ‘‘current wheeze’’,
the most important determinants in
adults aged 15 years and older
(expressed as population attributable
fraction %) were occupational expo-
sure (12.2%), light (7.8%) and heavy
smoking (3.7%), tuberculosis ever
(5.4%), and obesity (3.8%). All were
significant except obesity.

N Sex differences in the prevalence of
asthma (higher rates in women in
their reproductive years than in men)
were confirmed in the South African
population. They are most unlikely to
be artefactual.

N Control of hazardous occupational
exposure merits equal attention to
the more visible tobacco control
activities in the public health insti-
tutes in South Africa. The authors
also make the case for greater clinical
recognition of post-tuberculous
obstructive lung disease. These con-
clusions may be applicable to other
populations in high as well as in low
and middle income countries.

N In South Africa (which Erlich et al
characterise as a medium income
country but with large scale urban
poverty and rural underdevelop-
ment), education was protective for
the outcome ‘‘recent wheeze’’, a
relationship not accounted for by a
marker of ‘‘worldly wealth’’ in the
form of the carefully constructed
asset index developed for the
national health survey. This was a
consistent finding for which the
reasons and/or mechanisms are not
obvious and one which invites
further investigation.
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Exercise in COPD: damned if you do
and damned if you don’t
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Recruitment of the expiratory muscles by COPD patients during
exercise

I
n this issue of Thorax Aliverti et al1

present the most complete description
of the effect of bronchodilators in

chronic obstructive pulmonary disease
(COPD) to date. Surprisingly, they
found that the patient population sepa-
rated cleanly into two groups: those
whose exercise endurance was improved
and those whose exercise endurance
decreased. This unexpected adverse
effect was not trivial: endurance time
at constant workload decreased on
average by 34%, while endurance time
in those who improved increased by
86%. They called this group the ‘‘impro-
vers’’, and those whose exercise perfor-
mance became worse the ‘‘non-
improvers’’; a more accurate moniker
for the non-improvers would be ‘‘wors-
eners’’. Both groups dynamically hyper-
inflated to the same extent during
exercise after placebo, whereas follow-
ing bronchodilation the improvers
hyperinflated more than the worseners
so that, at the limit of endurance,
inspiratory reserve volume was consid-
erably larger in the latter.
In a previous paper Aliverti et al2

studied patients with stable COPD dur-
ing incremental exercise and found that

60% dynamically hyperinflated while
40% did not. The latter group (which
they called ‘‘euvolumics’’) decreased
end expiratory volume during exercise,
just as healthy subjects do. The euvo-
lumics had significantly better resting
lung function but, paradoxically, signif-
icantly worse exercise performance.
The implication of these two papers is

that, in COPD, it is better to hyperinflate
dynamically because it improves exer-
cise performance than to use a breath-
ing pattern which mimics that used by
healthy subjects. What on earth is going
on here? According to many experts,
dynamic hyperinflation is supposed to
be the most important factor limiting
exercise in COPD.
In a study of 105 patients with COPD,

O’Donnell et al3 found dynamic hyperin-
flation occurred in 80% of patients
during incremental exercise. These
researchers measured inspiratory capa-
city by integrating flow at the mouth as
an index of hyperinflation and found
that it decreased by a mean (SD) of
0.37 (0.39) l. On the other hand, Aliverti
et al measured chest wall volumes by
optoelectronic plethysmography (OEP).
Could the difference between the

methods of measurement have led to
an underestimation of dynamic hyper-
inflation by OEP and/or an overestima-
tion by spirometry?
Spirometry measures the volume of

gas entering or leaving the lungs at the
mouth. OEP measures the volume of the
trunk. This includes volume changes at
the mouth, but also two other vari-
ables—gas compression and decompres-
sion in the lungs, and blood shifts
between the trunk and extremities. In
normal subjects exercising with a
Starling resistor in the expiratory line
to limit expiratory flow to approxi-
mately 1 l/s, gas compression due to
expiratory muscle recruitment and
blood shifts can be substantial.4 On
average, normal subjects shift 7.2 ml
blood from the trunk to the extremities
for every 1 cm H2O increase in alveolar
pressure. The euvolumics in Aliverti’s
first study2 generated peak expiratory
pleural pressures of about 22 cm H2O at
maximal exercise workload. Peak alveo-
lar pressures would be higher by an
amount equal to the elastic recoil
pressure of the lung. Assuming that
(1) peak alveolar pressures were
25 cm H2O, (2) blood shifts were
7.2 ml/cm H2O, and (3) the operating
lung volumes were 6 litres, OEP would
measure a minimal expiratory chest
wall volume that would be 330 ml less
than the minimal lung volume mea-
sured by spirometry. Thus, OEP would
not detect 89% of the reduction in
inspiratory capacity measured by
O’Donnell and colleagues.
However, if this were the case, mini-

mal chest wall volume would occur
during expiration and not at end expira-
tion. This has been shown in normal
subjects exercising with expiratory flow
limitation.4 During control exercise,
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volume changes measured by spirome-
try and OEP went along the line of
identity whereas, with flow limitation,
expiratory chest wall volume led the
spirometric volume in time and magni-
tude and reached a minimum before
expiratory flow at the mouth ceased.
Dynamic hyperinflation as assessed by
OEP must be done at zero flow points,
not at minimal chest wall volume. It is
unclear which volume was chosen by
Aliverti et al.1 2

It would be better to make the
comparison between OEP and spirome-
try at end inspiration. Certainly there
would be no gas compression at this
point, although it is doubtful whether—
with inspiration taking less than 2 sec-
onds—there would be sufficient time for
blood to shift back from the extremities
to the trunk. The difference in end
inspiratory volumes between improvers
and worseners just before stopping
exercise was about 400 ml, a little large
to be accounted for by blood shifts
alone. Nevertheless, euvolumics mea-
sured by OEP might well be called
‘‘hyperinflators’’ if measured by spiro-
metry.
But it seems clear that there are

euvolumics measured by spirometry.
O’Donnell’s data3 revealed a decrease
in mean (SD) inspiratory capacity of 370
(390) ml. Assuming these data to be
normally distributed, one would expect
to see changes in end expiratory lung
volume ranging from an increase of
+1150 ml (mean + 2SD) to a decrease
of 2410 ml (mean – 2SD). The decrease
is virtually identical to the mean value
measured by Aliverti et al in the euvo-
lumics.2 What remains unclear is the
percentage of patients with COPD who
are euvolumics or hyperinflators.
Is it relevant to know this percentage?

I doubt it. The essential difference
between improvers and worseners1 and
between euvolumics and hyperinflators2

was not so much about what happened
to their lung volumes, but the degree of
expiratory muscle recruitment. The
kinematic difference between improvers
and worseners was in the behaviour of
the abdomen. After bronchodilators
there was inward abdominal displace-
ment at end expiration to a volume
considerably less than that during quiet
breathing in the worseners, but no
change from quiet breathing in the
improvers. The worseners were using
the abdomen to pump the lungs much
more than the improvers. This requires
coordinated activity of the abdominal
muscles and the diaphragm so that, as
the diaphragm contracts during inspira-
tion the abdominal muscles relax, and
vice versa during expiration.5 This is the

normal response to exercise and it
requires a simple respiratory muscle
neural control system by which the rib
cage muscles and the abdominal mus-
cles are activated 180˚out of phase with
each other.5 This neural control
mechanism is not used at rest but is
brought into play as soon as exercise
starts, even at minimal workloads. It is
as if a switch occurred in the central
neural drive to breathe to recruit expira-
tory muscles immediately at the onset of
exercise. This is what happened in the
euvolumics and worseners so the neural
drive to their respiratory muscles was
‘‘normal’’. This is hardly surprising.
The problem is that, in COPD, the

expiratory flow generated by the
abdominal pump becomes limited by
dynamic airway compression. Thus, the
power output of the abdominal muscles
(the product of their velocity of short-
ening and the force they develop) is
expressed more as pressure and less as
flow. This was first recognised by Potter
et al6 34 years ago. They observed that,
during exercise, some patients with
COPD were euvolumics and that exces-
sive expiratory muscle recruitment
occurred. They questioned whether or
not the high expiratory pressures had
adverse circulatory effects. It is now
known that expiratory muscle recruit-
ment during flow limited exercise acts
as a Valsalva manoeuvre, decreasing
cardiac output and producing the blood
shifts from trunk to extremities.4 7 In
addition, the oxygen cost of breathing is
so high in COPD that it can become a
very large percentage of total body
oxygen uptake.8 This can establish com-
petition between respiratory and loco-
motor muscles for the available oxygen
supply9 10 at low exercise workloads.10 It
seems that the combination of high
ventilatory oxygen demands and limita-
tion of cardiac output—both caused by
excessive expiratory pressures—can be a
potent factor limiting exercise perfor-
mance in COPD.
This raises the question whether

exercise might be improved if appro-
priate physiotherapy programmes could
train patients to relax their expiratory
muscles. The benefits could be substan-
tial: there would be a reduction in the
oxygen cost of breathing and the cardiac
output should increase, and the compe-
tition between respiratory and locomo-
tor muscles would be alleviated. This
would require an ‘‘abnormal’’ response
to exercise so that the abdominal pump
would be activated to a much lesser
degree. Although this may be an inter-
esting question, I think we already have
the answer. This is what the improvers
and the hyperinflators do.1 2 Their

expiratory muscle recruitment, work of
breathing, and competition between
respiratory and locomotor muscles are
all considerably less than in euvolumics
and worseners.2 10 They have learned to
bypass the normal control of the respira-
tory muscles and, hence, their expira-
tory pressures remain low. Even if
expiratory pressures are substantial,
dynamic hyperinflation appears to mini-
mise its effect on cardiac output.11 Are
they improved as a result? Not much.
Without expiratory muscle recruit-

ment, dynamic hyperinflation is inevi-
table if patients are sufficiently flow
limited. There can be no doubt that
dynamic hyperinflation is a common
and potent mechanism limiting exercise
in COPD. A great deal of research has
shown that patients are crippled as a
result. Recruit your expiratory muscles
or not, patients with COPD are damned
if they do and damned if they don’t.
Nevertheless, dynamic hyperinflation
does seem to be a better strategy for
exercise in COPD than the one adopted
by healthy subjects and worseners. But
it does not confer much benefit.
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Regional chest wall volumes during exercise in
chronic obstructive pulmonary disease. Thorax
2004;59:210–6.

3 O’Donnell DE, Revill SM, Webb KA. Dynamic
hyperinflation and exercise intolerance in chronic
obstructive pulmonary disease. Am J Respir Crit
Care Med 2001;164:770–7.

4 Iandelli I, Aliverti A, Kayser B, et al. Determinants
of exercise performance in normal men with
externally imposed expiratory flow limitation.
J Appl Physiol 2002;92:1943–52.

5 Aliverti A, Cala SJ, Duranti R, et al. Human
respiratory muscle actions and control during
exercise. J Appl Physiol 1997;83:1256–69.

6 Potter WA, Olafsson S, Hyatt RE. Ventilatory
mechanics and expiratory flow limitation during
exercise in patients with obstructive lung disease.
J Clin Invest 1971;50:910–9.
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Exercise training in bronchiectasis
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Exercise training and inspiratory
muscle training in patients with
bronchiectasis
R S Goldstein
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Evidence for effectiveness of pulmonary rehabilitation in patients
with bronchiectasis

P
ulmonary rehabilitation is now
recommended by many profes-
sional respiratory societies as the

standard of care for patients with
chronic lung disease.1–3 This has
occurred because well designed prospec-
tive randomised controlled trials using
valid responsive and interpretable out-
come measures have convinced clini-
cians of its effectiveness. Benefits of
pulmonary rehabilitation include
improved health related quality of life,
increased functional exercise capacity,
and reduced healthcare resource utilisa-
tion.4–6 The key determinant of the
success of rehabilitation, and the one
best supported by clinical evidence, is
exercise training.
A frequently encountered challenge in

respiratory medicine is that of extending
the clinical application of treatment
modalities, for which evidence was
derived from one clinical circumstance,
to other circumstances or diagnostic
categories. For example, we recognise
that long term oxygen therapy is life
extending for patients with stable severe
chronic obstructive pulmonary disease
(COPD) who have resting hypoxaemia,
but still wrestle with the challenge of
whether it should be provided for those
with transient exercise or sleep hypox-
aemia, or those with other diagnoses not
involved in landmark multicentre clin-
ical trials. Such decisions are made
using a combination of scientific evi-
dence and clinical judgement, the latter
being a less well defined entity that
includes knowledge, experience, and
common sense.
The paper by Newall and colleagues7

in this issue of Thorax obliges us to
consider the evidence in favour of
extending pulmonary rehabilitation to
patients with bronchiectasis, a chronic
suppurative lung disease often charac-
terised by airflow obstruction and
hyperinflation and associated with
decreased health related quality of life
and reduced functional exercise capa-
city. Two issues arise: (1) does a
prescribed regimen of physical training

produce improvements in physiological
or clinical outcomes compared with no
physical training, and (2) should such a
programme include inspiratory muscle
training (IMT)?
There are marked similarities in the

disease manifestations of COPD and
bronchiectasis, both having a primary
pulmonary impairment and both having
secondary peripheral muscle, nutritional
and psychological impairments. Given
the similarities in clinical outcomes of
reduced ability and participation, it is
not too far of a stretch to conclude that
both conditions might benefit from an
exercise rehabilitation programme.
In 1990 Foster and colleagues8 pub-

lished a report on pulmonary rehabilita-
tion in lung diseases other than COPD
in which seven patients with bronch-
iectasis were included in the 32 patients
enrolled in an inpatient programme. The
6 minute walk distance in patients with
bronchiectasis improved by approxi-
mately 72 metres, a distance compar-
able to that achieved by patients with
COPD. Despite the small number of
patients studied, the authors concluded
that patients with diagnoses other than
COPD can and do benefit from an
inpatient multidisciplinary rehabilita-
tion programme. In 2002 Bradley and
colleagues9 undertook a systematic
review of physical training for bronch-
iectasis in which they wished to deter-
mine whether exercise training
improved or prevented deterioration in
physiological and clinical outcomes
compared with no exercise. They identi-
fied three studies, one of which did not
meet the inclusion criteria and two of
which were in abstract form (both by
the current author). Bradley concluded
that there was a need for well designed,
adequately powered, randomised con-
trolled clinical trials to assess the net
benefit of adherence to different forms
of prescribed physical training in
patients with bronchiectasis.
The study by Newall et al is therefore

welcomed as one of only a few
published trials in this area. They

randomised 32 patients with idiopathic
bronchiectasis into one of three groups:
pulmonary rehabilitation plus inspira-
tory muscle training (PR-IMT), pulmon-
ary rehabilitation plus sham IMT (PR-
SHAM), and a control group. The
rehabilitation patients all underwent
8 weeks of exercise training, attending
for supervised outpatient sessions twice
a week with a third session at home.
Patients exercised for 45 minutes at 80%
peak heart rate using a combination of
cycle, treadmill, and stair climbing
exercises.
The 23 patients randomised to exer-

cise rehabilitation improved their con-
stant power exercise endurance,
measured using a treadmill, as well as
their incremental shuttle walk test. No
differences in peak oxygen uptake
occurred, but there were significant
increases in endurance exercise capa-
city, the magnitude of which was
similar in the groups whose regimen
included IMT and sham IMT. It would
therefore appear that the first question
has been answered, albeit in a small
pilot sized trial—namely, that exercise
training improves exercise capacity in
patients with bronchiectasis.
The second question may be slightly

more problematic depending on one’s
view of the merits of IMT, about which a
great deal has been written since it was
first seriously considered as a clinical
modality in the 1980s. Although it has
been suggested that IMT may be an
important adjunct to pulmonary reha-
bilitation, many clinicians have
refrained from including it in their
rehabilitation programme as clinical
trials and meta-analyses still differ on
whether a modest improvement in
inspiratory muscle pressure can be
translated into meaningful clinical
improvements.10–13 Respiratory muscles
are autotrained against the increased
respiratory obstructive and elastic loads
associated with airflow limitation and
hyperinflation, respectively. It has been
shown that training using alinear resis-
tors, pressure threshold loads, or iso-
capnic hyperpnoea will improve test
function, but it is necessary for such
training to extend the impact on clinical
outcomes beyond exercise alone for it to
be routinely included.14 There is evi-
dence that IMT improves inspiratory
muscle strength, dyspnoea, and exercise
tolerance,15 but these effects are more
likely to be obvious in patients with
markedly reducted inspiratory muscle
strength.
In the study by Newall et al, both the

PR-IMT and the PR-SHAM groups had
small but similar improvements in
respiratory muscle strength. The addi-
tion of IMT did not add to outcomes
beyond this increase. It could be argued
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that small sample size and only a
modest baseline reduction of inspiratory
muscle strength prevented a more con-
clusive answer but, as with COPD, many
clinicians will regard these data as
insufficient to warrant using IMT for
patients with bronchiectasis. Indeed, a
recent meta-analysis of IMT for patients
with COPD by Geddes and colleagues16

concluded that it was only effective
when using targeted devices that control
or provide a target for training intensity.
There are several unanswered issues

regarding training for patients with
bronchiectasis which mirror the chal-
lenges of training for patients with
COPD. The intensity, frequency, and
duration of training, as well as the
optimal strategy for maintenance of
benefit, are common to both conditions.
Additional issues specific to rehabilita-
tion of patients with bronchiectasis
include the optimal approaches for
secretion clearance and specific educa-
tion self-management action plans.
Such issues should attract further well
designed trials among this population.
Bronchiectasis is no longer as common a
condition as it used to be, but it is still
present and many clinicians will con-
tinue to enrol patients with bronchiec-
tasis in pulmonary rehabilitation,
modifying the programme to help them

tackle the issues specific to their condi-
tion. We will also continue to do so, but
with slightly more comfort following the
evidence of effectiveness described by
Newall and colleagues.

Thorax 2005;60:889–890.
doi: 10.1136/thx.2005.043810
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Usefulness of transbronchial needle
aspiration in evaluating patients with
lung cancer
S Gasparini, G A Silvestri
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There is a need to promote more widespread use of TBNA for
evaluating NSCLC

S
ince the introduction of flexible
bronchoscopes in 1968,1 various
ancillary related methods of sam-

pling lung tissue have been developed to
greatly expand the diagnostic capabil-
ities of the procedure. Perhaps the most
important innovation has been the
development of needles with the ability
to puncture the tracheobronchial wall,
allowing the bronchoscopist to go
beyond the barrier of the airways to
obtain specimens from both hilar and
mediastinal structures.
After the publication of Dr Ko-

Pen Wang’s initial experience with

transbronchial needle aspiration
(TBNA) in the 1980s,2 3 it became clear
that this technique had great potential
in both the diagnosis and staging of
lung cancer as well as other diseases.
The only limiting requirement is that
the lymph node must be in close contact
with the airways, which is most fre-
quently the case in patients with lung
cancer. Despite numerous publications
highlighting the safety and accuracy of
this procedure, the technique is still
underused by pulmonologists. Based on
data compiled from Europe and the
United States, it has been estimated

that the percentage of pulmonologists
using TBNA is between 11% and 30%.4–6

The three most often cited reasons for
not performing TBNA are: (1) problems
with the technique (30%); (2) a belief
that TBNA is not useful (30%); and (3)
the lack of on-site cytopathology to
assess the adequacy of the specimen
(14%).7

The belief that TBNA is not useful
deserves further exploration. There
appears to be confusion in the literature
regarding the diagnostic accuracy of this
procedure. There is uniform agreement
that the specificity is high (approaching
100%) with very few false positives.
However, the sensitivity varies greatly
in the literature and is influenced by
factors such as the size and location of
the lymph nodes,8 9 the type of needle
used,10 the number of aspirates per-
formed,11 the nature of the lesion,12 the
availability of immediate cytological
assessment,13 and the means of gui-
dance.14 The sensitivity of TBNA also
depends on the skill of the operator, and
even experienced bronchoscopists may
be frustrated by discouraging results
during their first attempts with TBNA
where performance requires some tech-
nical knowledge that is not intuitive.
Several studies have shown that the
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sensitivity of the technique may
improve greatly with training.15–17

Another factor in evaluating the sensi-
tivity of TBNA is that some studies do
not verify negative results by the gold
standard (mediastinoscopy), making it
difficult to identify the true incidence of
true and false negatives. In fact, sensi-
tivity is sometimes reported as a range
varying from the worst case scenario (all
the negative TBNA results are consid-
ered as false negatives) to the best case
scenario (all the negative TBNA results
are considered as true negatives).8

In this context the meta-analysis by
Holty and colleagues published in this
issue of Thorax makes a considerable
contribution to the clarification of this
subject by estimating the diagnostic
accuracy of TBNA in the staging of
patients with non-small cell lung cancer
(NSCLC).18 The authors examined the
results of 13 studies (selected out of 67;
54 studies were excluded because they
provided insufficient data to calculate
sensitivity or specificity or enrolled
fewer than 90% of subjects with
NSCLC). The results of this analysis
confirm the safety of TBNA (0.3% major
complication rate) and the high specifi-
city of this technique (99%: only four
false positive results in the eight studies
that surgically confirmed all TBNA
results). Conversely, Holty et al18 were
not able to confirm the high sensitivity
of 76% reported in a previous recent
meta-analysis,19 identifying the preva-
lence of mediastinal lymph node metas-
tases as a source of variability. When
considering the five more methodologi-
cally rigorous studies in which the
prevalence of lymph node metastases
was low (34%), the pooled sensitivity
was surprisingly poor (39%), while in
the eight studies that used suboptimal
methodological criteria and in which the
prevalence of mediastinal metastases
was 81%, TBNA sensitivity was 78%.
The conclusions of Holty et al are that
the accuracy of TBNA depends critically
on the prevalence of mediastinal lymph
node involvement and that, in the
patient population with a low preva-
lence of mediastinal disease (patients
who could benefit from surgery), the
sensitivity of the technique is really
poor.
Should these conclusions diminish

the value of TBNA in the staging of
NSCLC and discourage bronchoscopists
from using this technique more exten-
sively? We do not think so. The algo-
rithm for evaluating a patient with
suspected lung cancer should include a
chest CT scan at the outset to evaluate
the size and location of the mass and the

presence of adenopathy. If the patient
has enlarged mediastinal lymph nodes
in areas accessible by TBNA, a broncho-
scopic examination should be performed
guided by the CT findings. In this
setting, TBNA can provide both the
diagnosis and stage simultaneously in
a minimally invasive setting, thus
obviating the need for any further
invasive investigations. The sensitivity
should be high because the prevalence
of mediastinal lymph node involvement
can be expected to be high based on the
CT findings. This meta-analysis makes
that point painstakingly clear. Still, even
if the sensitivity were as low as 40%, we
believe TBNA would be worthwhile as it
would avoid further invasive testing in
40% of patients. It should also be noted
that this technique has been the only
method to yield a diagnosis in 18–38%
of patients7 8 in whom lung cancer
presented without endobronchial invol-
vement.
Pulmonologists should read carefully

the work of Holty et al, even to improve
their methodology for conducting stu-
dies on TBNA. It is surprising that, as
reported by the authors, 76% of the
published papers on TBNA were
excluded from this meta-analysis
because they provided insufficient data
to calculate sensitivity or specificity!
Future work on this technique should
use more rigorous methodological cri-
teria to satisfy the quality level required
to evaluate precisely the diagnostic
accuracy of TBNA.
Clinicians who are already performing

TBNA must continue to make every
effort to improve their skills and diag-
nostic accuracy. We are encouraged by a
recent survey that showed that 90% of
trainees in US pulmonary fellowship
training programs are learning TBNA
and 60% are reaching competency num-
bers set out by the American College of
Chest Physicians.20 21 Those who are not
yet performing this technique should
consider acquiring the necessary skills
to perform the procedure and then
practise, practise and practise: results
will come. Performing TBNA during the
initial bronchoscopic examination when
there is an indication will optimise the
care of the patient with lung cancer.

Thorax 2005;60:890–891.
doi: 10.1136/thx.2005.048728
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Relevance of training in transbronchial fine-
needle aspiration technique. Chest
1997;111:103–5.

16 Haponik EF, Cappellari JO, Chin R, et al.
Education and experience improve transbronchial
needle aspiration performance. Am J Respir Crit
Care Med 1995;151:1998–2002.

17 Li-Han Hsu, Chia-Chuan Liu, Jen-Sheng Ko.
Education and experience improve the
performance of transbronchial needle aspiration.
A learning curve at a cancer center. Chest
2004;125:532–40.

18 Holty J-EC, Kuschner WG, Gould MK. Accuracy
of transbronchial needle aspiration for
mediastinal staging of non-small cell lung cancer:
a meta-analysis. Thorax 2005;60:949–55.

19 Toloza EM, Harpole L, Detterbeck F, et al.
Invasive staging of non-small cell lung cancer.
A review of the current evidence. Chest
2003;123(1 Suppl):157–66S.

20 Pastis NJ, Nietert PJ, Silvestri GA. Variation in
training for interventional pulmonary procedures
among US pulmonary/critical care fellowships: a
survey of fellowship directors. Chest
2005;127:1614–21.

21 Ernst AE, Silvestri GA, Johnstone D. Interventional
pulmonary procedures: guidelines from the
American College of Chest Physicians. Chest
2003;123:1693–717.

EDITORIAL 891

www.thoraxjnl.com

 on M
arch 29, 2024 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.2005.042473 on 1 N

ovem
ber 2005. D

ow
nloaded from

 

http://thorax.bmj.com/


Orphan lung diseases in children
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Orphan lung diseases in childhood: still
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Despite recent initiatives, the UK is failing adequately to address
the inequities in healthcare provision for children with rare lung
disease

M
oney drives research—whether it
is for profit by drug companies
or for academic status by uni-

versities. It is therefore not surprising
that little has been done in the past for
patients with rare lung diseases, where
there is little financial incentive for drug
companies or the small population does
not merit sufficient grant funding for
adequately powered clinical studies.
This problem is further compounded in
children where research is perceived to
be even more difficult. Over the recent
years, largely due to extensive lobbying
from independent patient support
groups, there has been a concerted effort
by the European Parliament and the
USA government to address these
inequities.
The French originally coined the term

‘‘orphan’’ disease, now defined as a
disease with a prevalence of less than
5 in 10 000 individuals, and they have
been instrumental in addressing the
many problems faced by patients suffer-
ing from these diseases. It is estimated
that there are 7000 rare diseases affect-
ing 27 million people in Europe and a
further 27 million in North America. The
adoption of recent laws such as the loi
sur l’égalité des droits et des chances, la
participation et la citoyenneté des personnes
handicapées (law on equality of rights
and opportunities, the participation and
the citizenship of the handicapped) by
the French Parliament makes specific
reference to rare diseases. In addition,
European Parliament legislation in 1999
on orphan drug development provides
access to treatments for patients with
rare diseases and encourages industry to
develop new treatments by providing
financial inducements. Similar legisla-
tion has been in place in the USA since
the 1983 Orphan Drug Act. In the USA
the Rare Disorders Act of 2002 formally
established a statutory authorisation for
the Office of Rare Disorders (ORD) at
the National Institutes of Health (NIH),
which had been in existence since 1993,
and increased substantial investment
into national collaborative research for

patients with orphan lung diseases. This
act has allowed the ORD to play an
increasing role in governing the research
agenda at NIH.
These recent political developments

have largely been in response to lobby-
ing by various independent patient
organisations which have been instru-
mental in pushing rare diseases up the
governments’ agenda. The European
Organisation for Rare Diseases (funded
by the European Union) and Contact a
Family (an independent UK charity) are
patient driven alliances aimed at edu-
cating both the public and healthcare
professionals and providing support
for families. Individual charities such
as the Cystic Fibrosis Trust and
Lymphangioleiomyomatosis (LAM)
Action, originally set up as family
support networks, are examples of
successful charities which set clinical
standards, provide education and infor-
mation and patient support, as well as
driving research into a particular dis-
ease.1 A further example of how these
alliances have affected political change
is the development of the French
National Plan which specifically praises
the French Muscular Dystrophy
Association for raising awareness
(www.orpha.net/docs/PMR-GB.pdf).
The French National Plan for rare

diseases (2005–8) represents an excel-
lent framework for addressing the pro-
blems associated with rare lung
diseases. Their objectives centre around
the following strategic priorities:

N to increase knowledge of the epide-
miology of the diseases;

N to recognise the specificity of these
diseases;

N to develop information for patients,
health professionals and the general
public;

N to train health professionals in iden-
tifying rare diseases;

N to organise screening and access
diagnostic tests;

N to improve access to treatment and
inequality of patient care;

N to support orphan drug development;

N to respond to the specific needs of
patients suffering from rare diseases;
and

N to promote research and develop
national and European partnerships.

So what implications do the above
strategies have specifically for children
with orphan lung disease? In recent
years various surveillance methods have
been employed to gather information on
these diseases. One such approach is to
gather information on a specific rare
disease. A national survey conducted in
the UK and Ireland on interstitial lung
disease (ILD) in children2 subsequently
led to the development of an ERS
Taskforce Statement.3 A similar initia-
tive for obliterative bronchiolitis is cur-
rently being carried out in the UK
coordinated from Newcastle. The GIS-
Institut des Maladies Rares is currently
sponsoring the establishment of a
European Registry with the objective of
collecting clinical data on people with
congenital central hypoventilation syn-
drome. Initial work confined to France
has provided important epidemiological
data on the disease,4 and the result of
case collection has led to a greater
understanding of the genetic contribu-
tion to the disease.5 One ambitious
approach is that undertaken by the
Children’s Interstitial Lung Disease
Research Network (ChILD) in the USA.
The aim is to gather clinical cases to
increase understanding of the patho-
physiology, genetics and clinical pheno-
type of these conditions. It is envisaged
that a consensus document will be
produced on the diagnosis and evalua-
tion of the young child with ILD. ChILD
is funded by the American Thoracic
Society through their Assembly Project
Grants, and is part of the Rare Lung
Disease Clinical Research Network
which is being set up in Cincinatti
Children’s Hospital Medical Centre fol-
lowing an award of $5.5 million from
the NIH. In addition to the establish-
ment of the clinical research network,
parents of children with ILD have
established a foundation (the ChILD
Foundation). The ChILD Foundation
website contains useful information on
ILD and a discussion forum enabling the
exchange of information between par-
ents who often feel isolated.
Another approach to gathering infor-

mation on rare disorders has been to use
a monthly reporting system for a variety
of diseases. The British Paediatric
Surveillance Unit, established in 1986,
has been a pioneer in developing report-
ing systems aimed at identifying the
prevalence and incidence of rare child-
hood diseases. This model has been
adopted throughout the world, and
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recently provided epidemiological data
on children with non-CF bronchiectasis
in New Zealand.6 The adult British
Orphan Lung Disease project (BOLD),
a British Thoracic Society initiative, is
based on a similar monthly reporting
system aimed at gathering information
on rare adult lung diseases. At the
beginning of 2005 the British
Paediatric Orphan Lung Disease
(BPOLD) registry was launched, mod-
elled largely on BOLD but using a fully
electronic reporting system. The aim of
this registry is to gather cases of nine
paediatric orphan lung diseases.
Paediatricians with an interest in
respiratory medicine are e-mailed
monthly reminders to submit new cases
or declare ‘‘nothing to report’’ to a web
based repository. In addition to contain-
ing medical information on the specific
orphan lung diseases, the website has a
discussion forum allowing parents and
families to exchange information. This
project was made possible through
funding from a charitable trust and the
British Paediatric Respiratory Society. It
is hoped that it will be a useful resource
for future investigators wanting to carry
out research into these specific diseases.
Clearly the internet has become

important in raising awareness, gather-
ing epidemiological data, and educating
the professional and lay public. Again,
the French have led the way. Orphanet
is a multilingual internet based infor-
mation server created in 1997 and aims
to be the reference portal in Europe for
access to all information on rare dis-
eases. Orphanet UK, funded by the
European Commission, is run by the
North West Genetics Knowledge Park in
Manchester and links in directly to
Orphanet. Orphanet UK is collecting
data related to rare diseases in the areas
of laboratory diagnostics, specialised
outpatient services, research projects,
clinical trials, support groups, profes-
sional networks, and national registries.
Another electronic initiative in the UK is
the National Electronic Library of
Health funded by the National Health
System. The aim is to provide clinicians
with access to the best current knowl-
edge to support health care related
decisions which will hopefully be inte-
grated into future electronic patient
records. An electronic specialist respira-
tory library was launched in 2004 and a
library specific for rare diseases is
currently under construction. Useful
web links for rare diseases are listed in
tables 1 and 2.
It is clear from the above discussion

that there is an increasing awareness of
recognising the importance of rare lung
diseases and various countries have
instituted initiatives to address these
problems. Despite some advances in the

UK, there is an urgent need for a unified
approach at a national level to address
the inequity of healthcare provision
which exists for patients with rare
disorders. The Department of Health
has hinted at the importance of addres-
sing rare disorders in the National

Service Framework (NSF) for disabled
children and young people with com-
plex health needs.7 This NSF specifically
highlights the need for health and local
systems to plan for identifying and
meeting the needs of children with
low incidence and rare conditions. In

Table 1 Web links for general rare diseases

Website Description Address

National Electronic
Library for Health
Specialist Libraries

NHS sponsored specialist
libraries primarily aimed at
professionals

www.nhs.uk/rarediseases (in
development) http://
libraries.nelh.nhs.uk/respiratory

GIS-Institut des
Maladies Rares

French site for developing
research into rare diseases

www.institutmaladiesrares.net

International Network
of Paediatric
Surveillance Units

International surveillance of rare
childhood diseases

www.inopsu.com

Orphanet European reference portal
dedicated to information on rare
diseases and orphan drugs

www.orpha.net

Orphanet UK UK site feeding directly into main
Orphanet

www.orphanet.co.uk
(in development)

Office of Rare
Disorders

US site providing information
about research, scientific
conferences, rare and genetic
diseases and a portal to
information on rare diseases

http://rarediseases.info.nih.gov/

National Organisation
for Rare Disorders

A USA voluntary health agency
containing databases on rare diseases
serving patients and their families

www.rarediseases.org

Contact a Family Independent UK charity with
information on over 2000 disorders,
the majority of them rare disorders,
and a useful resource for families
and health practitioners

www.cafamily.org.uk

European Organisation
for Rare Diseases

An alliance of rare disease patient
associations within Europe

www.eurordis.org

Table 2 Web links specifically for rare lung diseases

Website Description Address

Congenital Central
Hypoventilation Syndrome

European registry www.cchsregistry.org (in
development)

Congenital Central
Hypoventilation Syndrome
Family Network

US network aimed at supporting
families, promoting education
and research

www.cchsnetwork.org

British Paediatric Orphan
Lung Disease Registry

Registry aimed at gathering cases
of rare childhood lung diseases.
Contains links to patient/family
discussion forum

www.bpold.co.uk

British Orphan Lung Disease
Registry

Adult registry for rare lung
diseases

www.brit-thoracic.org.uk/
introduction_to_bold.html

Children’s Interstitial Lung
Disease Foundation

Charity supporting families with
interstitial lung disease. Contains
a patient/family discussion forum

www.childfoundation.info

Lymphangioleiomyomatosis
Action

Contains information for patients
and doctors caring for patients
with LAM

www.lamaction.org

Groupe d’etudes et de
recherché sur les maladies
‘orphelines’ pulmonaire

French site dedicated to research
into orphan lung diseases

http://germop.univ-lyon1.fr

British Lung Foundation Information on a range of rare
lung disorders

www.lunguk.org
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addition, the Genetics white paper
published by the government in 2003
also addresses some of the issues of rare
disorders, but only from a genetics
perspective.8 However, there remains
an urgent need for the government
specifically to address the issues of rare
diseases in the UK, similar to that
outlined in the French National Plan.
We in the UK may have been successful
in winning the right to stage the
Olympics, but when it comes to rare
lung diseases it is the French who
deserve the gold medal.
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Treatment of advanced NSCLC: promising results with the FTase inhibitor lonafarnib
m Kim ES, Kies MS, Fosella FV, et al. Phase II study of the farnesyltransferase inhibitor lonafarnib with paclitaxel in patients
with taxane-refractory/resistant non-small cell lung carcinoma. Cancer 2005;104:561–9

V
arious cell signalling and centromere proteins whose function is perturbed and/or
upregulated in human tumours require the addition of a farnesyl pyrophosphate
molecule for normal function. Farnesyl transferase (FTase) inhibitors block this step,

reduce the function of these oncogenic proteins, and inhibit the growth of a variety of
human tumour cell lines. FTase inhibitors are well tolerated, but previous monotherapy
cancer trials have had disappointing outcomes. Further work on cancer cell lines has shown
that FTase inhibitors act synergistically with cytotoxic drugs (particularly taxanes) and
positively influence tumour resistance; combination trials have been proposed.
The authors studied the combination of the oral FTase inhibitor lonafarnib and paclitaxel

in 33 patients with advanced stage IIIb/IV non-small cell lung cancer (NSCLC) who had
progressive disease despite recent taxane based chemotherapy. Open label treatment
consisted of 3 week cycles with continuous lonafarnib 100 mg twice daily and paclitaxel
175 mg/m2 given on day 8. The disease was evaluated following each cycle and treatment
stopped if there was disease progression. This preliminary study was restricted to patients
who had no cerebral metastases, had good performance status, no major co-morbidity, and
no significant persistent toxicities from previous treatment.
Fourteen patients had a partial response or stable disease on trial therapy (which is

impressive given that all patients had taxane resistant/refractory disease when enrolled).
The treatment was well tolerated. These encouraging results have prompted the authors to
begin a larger phase III trial (with carboplatin, paclitaxel and lonafarnib) for the first line
treatment of patients with NSCLC.
Although the results reported here are preliminary and directly applicable to only a small

subset of patients with NSCLC, it is hoped that FTase inhibitors will prove to be useful.

C Carlin
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