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Caring for patients with chronic obstructive pulmo-
nary disease (COPD) will present a major challenge
over the next decade. Due to a combination of factors
including past and present smoking habits and an age-
ing population it is the only major chronic disease that
is still associated with rising mortality. Rising rates of
smoking in developing countries and the impact of
women “catching up” with men’s smoking habits will
further affect the development of COPD, as well as
lung cancer. This review focuses primarily on COPD,
asthma, oncology, and lung transplantation, where in
each case recent evidence has been, or is likely to be,
associated with advances in clinical management.

Methods
After discussion within our large group of pulmonary
physicians we selected topics under four broad
headings. Three of these—COPD, asthma, and lung
cancer—were chosen because of the prevalence of the
disease. We added a fourth, lung transplantation,
because it is the treatment of last resort for several pul-
monary diseases. Articles from 1999 onwards were
considered.

Chronic obstructive pulmonary disease
Inhaled corticosteroids
Many patients with COPD are still treated with inhaled
corticosteroids despite the lack of evidence on their
value. Four recent large scale multicentre trials have
now established that inhaled corticosteroids have no
effect on the rate of progressive decline of lung
function in patients with COPD.1-4 This was the
primary outcome in all four studies, and although two
found that corticosteroid treatment had a favourable
effect on secondary outcomes (the frequency of
exacerbations and the use of health care services),
these findings need to be confirmed in trials specifically
designed to address these questions. Until then, most
patients with COPD should not be treated with inhaled
corticosteroids because of the significant risk of
adverse effects including skin bruising2 and osteoporo-
sis.4

Surgical reduction of lung volume
Surgery to reduce lung volume has attracted consider-
able attention from both doctors and patients since it
was rediscovered in 1995.5 It involves serial non-

segmental wedge resections of the most severely
diseased portions of the lung with the intent of reduc-
ing overall lung volume by 20-30%.

Data on the effects of reducing lung volume, nearly
all from case series, show considerable short term
physiological, functional, and subjective benefits.6

There have also now been two small randomised con-
trolled trials (n = 37 and n = 48, maximum follow up
two years).7 8 Significant increases in forced expiratory
volume in one second (FEV1) and in forced vital
capacity (fig 1) were accompanied by significant
reductions in total lung capacity and arterial carbon
dioxide tension. In one trial assessing quality of life,
significant improvements were also observed.7 Unfor-
tunately, it has been suggested that improvements in
pulmonary function and gas exchange after surgical
reduction in lung volume are transient and also not
related to the improvements in quality of life.9

Selection of suitable patients is critical but is not yet
scientifically based; most centres exclude patients with
appreciable preoperative hypercapnia, and cor pul-
monale. In both the above trials, less than 30% of
patients originally thought eligible for the study were
finally randomised.
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The results so far of surgical reduction of lung vol-
ume therefore need to be confirmed in large trials with
sufficient numbers of patients and duration of follow
up. Data on perioperative mortality, long term mainte-
nance of gains from surgery, and cost effectiveness can
then be assessed.

The attention and enthusiasm aroused by this
operation before data were available from proper ran-
domised controlled trials have led to great difficulty
recruiting patients for such trials. Fortunately, at least
two large scale randomised controlled trials are in
progress.10 11 Recently a preliminary report has been
published on the effects of lung volume reduction sur-
gery in severe emphysema (an FEV1 below 20% of pre-
dicted value and either a homogeneous distribution of
emphysema or a carbon monoxide diffusing capacity
no more than 20% of predicted value). This concerned
patients with the most severe disease, a subgroup from
an ongoing trial. There was a markedly increased risk
of death after surgery compared with that with
standard medical treatment.12

Asthma
Self management plans
The 1990s were the decade of the development of self
management plans for asthma. These programmes

involve self monitoring either of peak expiratory flow
or of symptoms, coupled with regular medical review
and a written action plan; its beneficial effect in terms
of improvement of health outcome has recently been
reviewed.13 Self management, however, is not yet
implemented on the scale it deserves.

For development of self management plans the
severity of asthma has been classified into four groups,
based largely on the need for treatment. When
symptoms persist despite moderate doses of inhaled
corticosteroids, newer guidelines offer a choice
between doubling the dose of inhaled corticosteroid
and adding a long acting â2 agonist twice daily (see US
National Heart, Lung, and Blood Institute/WHO
guidance on management and prevention of asthma,
www.ginasthma.com). The introduction of prepara-
tions combining a long acting â2 agonist and a cortico-
steroid (such as fluticasone with salmeterol or
budesonide with formoterol) will simplify the addition
of the long acting component to the treatment
regimen.

Data published this year from a large group of
patients with asthma using “rescue” medication three
to eight times daily have added the information that
formoterol gives better control than terbutaline in
terms of frequency of exacerbations, use of rescue
medication, and improvement in peak expiratory flow,
without an increase in adverse effects.14 This
contradicts current teaching that long acting â2

agonists should be used only as maintenance
medication.

Leukotriene receptor antagonists
Leukotriene blocking agents have proved efficacy in
asthma and have recently been introduced in many
countries. These agents act by interfering in the
5-lipoxygenase pathway of the metabolism of arachi-
donic acid, exerting bronchodilator and anti-
inflammatory actions.15 16 Taken by mouth once or
twice daily they offer the (as yet unproved) prospect of
better concordance compared with conventional use of
an inhaler several times a day. Montelukast and zafirlu-
kast are the most widely available preparations at
present. Although monotherapy with antileukotrienes
in asthma is more effective than placebo, it is still less
effective in improving lung function and symptoms
than monotherapy with low doses of inhaled
corticosteroids.17 18 Antileukotrienes are effective when
added to low doses of inhaled corticosteroids (beclo-
methasone 400 ìg daily)19 and also in patients who still
have symptoms despite taking high doses (1000-4000
ìg) of inhaled corticosteroids.20 Whether the ease of
use of the antileukotrienes outweighs the clinically
superior efficacy of inhaled corticosteroids still needs
to be established. Additionally, antileukotrienes are the
most effective drugs available for asthma induced by
aspirin.21

Adverse effects from these agents are generally
mild, but a few cases of Churg-Strauss syndrome have
been reported. Whether these cases were due to the
antileukotriene itself or to the reduction in cortico-
steroid dose made possible by the addition of the anti-
leukotriene is not clear.

New drugs in development
Many new drugs are being tested for the treatment of
asthma, most of them for their putative immunomodu-
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Fig 1 Median changes in forced expiratory volume in one second
(top) and forced vital capacity (bottom) in patients after surgical
reduction of lung volume and after medical treatment for
emphysema. The median changes were obtained by comparing the
responses of each subject with baseline values. Reproduced with
permission from Geddes et al7
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latory properties. A monoclonal antibody against
immunoglobulin E, which plays a pivotal role in atopic
disease, seems to be closest to being marketed. The
clinical development programme has involved mainly
studies in patients already taking inhaled cortico-
steroids. Reductions in doses of inhaled steroids were
accompanied by improvements in symptoms.22 Prom-
ising first results have also been published for an inter-
leukin 4 receptor antagonist that inactivates naturally
occurring interleukin 4, an important proinflamma-
tory mediator in asthma.23

New diagnostic techniques in pulmonary
oncology
Positron emission tomography
Conventional diagnostic staging of suspected lung
malignancies involves not only history, physical exam-

ination, chest radiography, and bronchoscopy but also
the selective use of different imaging tests such as com-
puted tomography of the chest, ultrasound, bone scans,
radiography for suspected metastases, mediastinoscopy,
or explorative thoracotomy. Recent advances have been
made in the diagnostic evaluation and staging of lung
malignancies with metabolic imaging techniques using
positron emitting drugs such as 2-deoxyglucose labelled
with 18F (FDG), which is preferentially taken up in meta-
bolically active tissues such as malignancies. The spatial
resolution possible with currently available equipment is
about 5 mm. Positron emission tomography with FDG
has recently been shown to be superior to conventional
staging in determining local, regional, and haematog-
enous spread of a tumour (fig 2).24 The sensitivity of
positron emission tomography for detecting metastases
almost anywhere in the body was 95% and the specificity
was 83%. In 10-20% of patients tumours were
reclassified.24 25

The most common sites of metastases are the local,
regional, and mediastinal lymph nodes. Positron emis-
sion tomography is superior to computed tomography
for mediastinal staging to the extent that no
subsequent mediastinoscopy is needed in the case of a
negative mediastinal positron emission scan,26 though
“hotspots” in the mediastinum still require invasive
procedures to confirm malignancy. To avoid invasive
procedures, a promising new technique for exploring
especially the left side of the mediastinum is
endoscopic oesophageal ultrasonography with needle
aspiration.27 Whether this technique can replace medi-
astinoscopy needs to be investigated.

Lung transplantation
Between 1200 and 1500 lung transplantations are car-
ried out annually, in over 150 centres worldwide, the
majority in the United States and United Kingdom.
Common indications for lung transplantation are pul-
monary emphysema (accounting for over 45% of
transplantations), cystic fibrosis (15-20%), pulmonary
fibrosis (10-15%), and pulmonary hypertension (5%).
Survival at one, five, and 10 years after lung transplan-
tation is currently 75%, 50%, and probably 25%,
respectively (fig 3). Lung transplantation results in
appreciable survival benefit, especially for patients with
cystic fibrosis and pulmonary fibrosis, though not for
those with chronic obstructive pulmonary disease.28

Successful bilateral lung transplantation usually leads
to return to normal of pulmonary function, as
measured by spirometry. Exercise performance after
lung transplantation usually approximates 50% of the
standard age specific prediction. Furthermore, a
successful transplantation results in improvement in
virtually all aspects of quality of life.29

Transplantation from non-beating heart donors
Up to a third of patients awaiting lung transplanation
die before a suitable donor is found. Several
approaches have been tried to increase the supply of
donor lungs. It has been suggested that lowering the
threshold to allow use of organs from so called
“marginal donors” does not compromise results unac-
ceptably.30 Additionally, separate lobes from two related
living donors have been simultaneously transplanted
successfully to single recipients with cystic fibrosis.

Fig 2 Computed tomography (CT) and positron emission
tomography (PET) findings in a patient with squamous cell
carcinoma of the right lung. Top: Level 2 CT. Centre and bottom:
Axial and coronal PET respectively of area shown by arrow in CT. No
abnormal mediastinal lymph nodes were seen on CT, but uptake of
2-deoxyglucose labelled with 18F was increased on PET (arrows).
Reproduced with permission from Pieterman et al24
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This year, the first successful lung transplantation
was performed with lungs from a donor who had had
sustained cardiac arrest.31 Xenotransplantation of lungs
is currently still at the stage of preclinical experiment.

Rejection versus infection
Delayed complications after lung transplanation are
common. They are mainly related either to rejection or
to infections during immunosuppression.

The sensitivity to infections is probably due to the
open communication of the lung with the environ-
ment. Moreover, in the immunosuppressed patient the
(transplanted) lung is very sensitive to opportunistic
micro-organisms. Distinguishing between rejection
and infection is often difficult. Accurate techniques
have been developed for the early diagnosis and moni-
toring of infections related to the Epstein-Barr virus
and of post-transplant lymphoproliferative disease by
quantitative polymerase chain reaction; these are an
important advance.32 Additionally, the advances in
multiplex (combined) polymerase chain reaction tech-
niques for the diagnosis of viral infections offer clear
prospects of earlier detection of infection and its
distinction from rejection.

Long term prognosis after lung transplantation is
determined by whether chronic transplant dysfunction
(bronchiolitis obliterans) develops. This condition is
characterised by progressive bronchiolar obstruction.
This has a variable but often unsatisfactory response to
medical treatment, which usually takes the form of
increased immunosuppression. It seems that trans-
planted lungs are more prone than other solid organ
transplants are to chronic transplant failure. More
potent immunosuppressive drugs, the adverse toxic
effects of which are acceptable but which do not
increase susceptibility to infection, are being sought.
The proportion of patients experiencing at least one
episode of acute rejection after renal transplantation
has been reduced from 40% to approximately 20% or
even lower with the new immunosuppressive drugs
mycophenolate mofetil, CD25-blocking monoclonal
antibodies, and rapamycin. These findings are of
promise for lung transplantation as well, and they are
all at some phase of development.
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A memorable journey into the past

My grandfather worked as a medical missionary in
Zhaotong, a small walled city in the Yunnan Province
of China, from 1896 until his death there from typhus
in 1918. My father spent his early childhood there too,
returning to school in England when he was 12 years
old. By then typhoid and chronic malaria had turned
him into an animated human skeleton.

Later my father described in his unpublished
memoirs how hard life had been in remote China in
the early 1900s. He remembered seeing the
decapitated heads of malefactors, stuck on spikes near
the city gates. Rats scuttled around indoors; and the
howls of wolves and jackals could be heard as they dug
up the corpses of the Chinese poor from shallow
graves just outside the city walls. Smallpox lurked in
and around the city.

My grandfather found it difficult to convert anyone
to Christianity, and put much of his energy into
building a new, two storeyed, rectangular hospital. At
one point, thieves stole its drains, so that the mud brick
walls collapsed—but eventually the hospital was
finished, and my father was one of its first inpatients.
My grandfather worked in the hospital until his death,
but since then no member of my family has been
there.

My wife and I therefore decided to make a
pilgrimage to Zhaotong, although it still has none of
the usual tourist attractions. My father’s memoirs
provided some clues to the location of the hospital,
and I hoped to be able to find it even though the city
walls, his main landmarks, had been pulled down long
ago. However English speakers were hard to find, and
everyone always laughed when I read out the name of
the street the hospital had been in—my botched
pronunciation apparently made them think I was
saying “naughty boy.”

Nevertheless, we at last found the house my
grandparents had lived in. On one side was a new
hospital, built two years ago on the site of my
grandfather’s one and serving the same impoverished
community. On the other side, was the old missionary
chapel, now capable of holding 300 worshippers. Next

to the hospital, also on property once owned by the
mission, was a smart new school. The house itself was
hugely run down but was still used by doctors working
at the hospital.

I was disappointed when the current pastor of the
chapel did not immediately recognise my grandfather’s
name. However, when I mentioned his Chinese
nickname—which was much nicer, and meant “One
who wants to offer kindness to everybody”—she was
immediately filled with excitement and showed us an
ancient hymnbook with his name and the date of his
death written inside the front cover. Soon we were
joining the highly musical pastor and her assistant in a
selection of hymns—sung by them in Chinese and by
ourselves in English.

Next day the pastor’s daughter took us to see my
grandfather’s grave, lying high on a hillside outside the
town, and sadly unmarked now, as its headstone had
been torn down during the Cultural Revolution. We
were also shown a tree that my grandfather had
planted in 1905 to commemorate the completion of
his hospital. He had grown it from a seed brought over
from England, and it is now more than 60 feet tall. We
saw this as symbolic of the way the seeds of knowledge
had prospered there too, over the past 100 years, in the
hospital, the school, and the chapel. I am sure my
grandfather would have wanted no other memorial.

John Savin post-retirement honorary fellow, medical and
radiological sciences (dermatology section), Royal Infirmary,
Edinburgh
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