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About the British Lung Foundation

We support people affected by lung disease through the individual challenges
they will face. Support is the focus of many of our activities, including

Breathe Easy,our nationwide support network and Baby Breathe Easy, our
parent support groups.

We help people to understand their condition. We do this by providing
comprehensive and clear information on paper, on the web and on
the telephone.

And we work for positive change in lung health. We do this by campaigning,
raising awareness and funding world-class research.




Introduction

I am delighted to welcome this publication, celebrating the 20th birthday of the
British Lung Foundation. It seems only yesterday that a group of us met at the Royal
Society of Medicine to work out how we might generate funds for research into the
scientific basis and clinical treatment of respiratory diseases, which were so sorely
neglected. Lung disorders account for some 20 per cent of deaths in the UK, and a
huge burden of chronic disease in the community.

Despite this, funding both for research and for patient support was meagre, particularly when compared
with heart disease, cancer and other fields of medicine. Established medical research charities, particularly
in heart and cancer, provided excellent and successful models and on these we based the infant British
Lung Foundation. Since those early days the Foundation has gone from strength to strength and now
raises over £Six million per year. Moreover the BLF has played a major role in making more widely known
the importance of lung disorders, and of bringing public and political pressure to improve both the
environment in which we live, and the services provided to respiratory patients.

This document and the 20th birthday celebrations serve several functions. First they highlight the
continuing, and ever increasing, burden of respiratory disease throughout the UK. Testimony from Breathe
Easy members illustrates how devastating pulmonary disability can be, and emphasises to politicians and
health managers how important it is to provide effective care, and also practical support for breathless
patients. Second the BLF makes the importance of respiratory conditions more widely known and provides
knowledge to improve the environment, thus helping prevent the onset of lung diseases. Finally this
anniversary allows us to recognise the huge contribution that research has made to understanding the
scientific basis, causes, and effective treatments of respiratory disorders.

It is heartening to see in this document how many UK based scientists have made seminal advances in
academic and clinical respiratory medicine over the past 20 years, playing a leading world role in the
discovery of mechanisms and treatments. Commentary from international leaders highlight advances
within each of the decades from 1950 onwards, illustrating the strength and depth of this achievement.
The recent death of Sir Richard Doll, the clinical epidemiologist who first proved definitely that cigarette
smoking causes lung cancer, sadly prevented him from making his contribution to the document, but this is
an opportunity for us to honour his huge contribution to the prevention of lung disease.

So now the British Lung Foundation looks forward to the future with the vigour of a mature organisation.
The commitment of patients and academics who have strived so hard to ensure its success in its first 20
years is matched by the enthusiasm of the staff and supporters of the BLF today. Its goal remains to
support lung patients, both by understanding their needs on a daily basis, and by sponsoring research to
prevent and treat their disorders. The achievements of those involved in this great enterprise speak for
themselves. I know we can look forward to the next 20 years with equal confidence.

Professor Malcolm Green
Founder of the British Lung Foundation

"The Burden of Lung Disease, British Thoracic Society (2001), p. 9.
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These include: asthma, tuberculosis, Chronic
Obstructive Pulmonary Disease (COPD), cystic fibrosis,
lung cancer, sleep apnoeaq, fibrosing alveolitis,
pneumonia and many more.

and affect a
staggering alone, they
affect people of all ages and are the most common
cause of long term illness among children.



20 years of research
Introduction

Lung conditions can last a lifetime and have devastating effects on quality
of life.

According to the ‘European White Book’ on the burden of lung disease
published by the European Respiratory Society in 2004, the situation
in the UK is much worse than in the other countries of the European Union.

This report reveals that:

® The death rate from respiratory disease in the UK (105 per 100,000 people)
is twice the EU average?

® Lung diseases (including lung cancer) kill more people in the UK than
coronary heart disease’

® More people in the UK (5.1 million) live with asthma than any other European
country*

* More people die from Pneumonia per year in the UK than any other
European country®

Moreover, lung disease has an even wider impact on our communities, with
huge economic and social costs as outlined in the ERS report:

® Respiratory disease costs the NHS more than any other disease area.’

* [n the year 2000, 28 million working days were lost due to respiratory
related illness.

These figures speak for themselves in describing the massive and far-reaching
effects that lung diseases have on so many people’s lives.

’ R Loddenkemper, G.J. Gibson & Y Sibille, “The burden of lung disease in Europe: data from the first European White Book", Breathe —
Continuing Medical Education for Respiratory Professionals (2004), vol.1, No 1, p. 7. European Respiratory Society (2004), p. 7.

> BBC News online, "UK lung deaths ‘twice EU average™, Tuesday, 27 April, 2004, quoting the European Respiratory Society’s European
Lung White Book.

“Ibid.

> Ibid.

¢ Ibid.

’ BBC News online, "UK lung deaths ‘twice EU average’”, Tuesday, 27 April, 2004, quoting Department of Social Security, 2000.
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20 years of research
Introduction

The British Lung Foundation

With the burden of lung disease in mind, the British Lung Foundation was set up in 1985 to help
people with lung disease. One of our main aims was to fund world-class medical research into

lung disease in order to help scientists to produce new ways to prevent, treat and cure lung disease
and to improve the quality of life for people who live with a lung condition. To this end, the

British Lung Foundation is the only UK-based charity that funds medical research into all forms of
lung disease.
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The best way to tackle a problem is to fully understand it. This is
absolutely true in respiratory disease. Medical research offers us an
excellent tool for understanding the causes of a disease, how it
progresses and what it does inside our bodies. These are the
building-blocks upon which new treatment strategies and cures are
developed.




Introduction

What is the current state of funding of
respiratory science in the UK?

Despite the clear and urgent need to tackle lung
disease, there is a gross imbalance between the
need for research and the amount of money that is
invested in the UK. Only 3.8 per cent of all money
spent by the Medical Research Council on medical
research is spent on respiratory disease.® The
sources of research funding for respiratory
researchers are severely limited, resulting in an
oversubscription for BLF funds and a fierce
competition in which we are unable to support a

great deal of excellent research due to lack of funds.

Looking to the future - what challenges are
faced?

Research into lung disease has yielded many life-
changing results such as the development of
effective asthma drugs like salbutamol, the increase
in success of lung transplantation and proving the
link between smoking and lung cancer. However,
there are many questions that remain unanswered
and many conditions that still do not have
adequate treatments. Some of the main areas that
need to be addressed feature:

* What is the basis of susceptibility to COPD?

* How can we diagnose lung cancer earlier?

* How do our genes interact with the environment
before birth, and in infancy and childhood, to
affect lung health lifelong?

* Why do only some people develop asthma and
what role does allergy play?

* What is the cause of pulmonary fibrosis and how
can it be treated?

More generally, there is a great need for non-

invasive tests that can tell us about the activity and
severity of lung diseases such as asthma, COPD and
interstitial lung diseases. This is particularly
important in management of lung disease in
children. There is also a great need to increase our
understanding of the processes in our bodies that
are involved in common lung diseases like asthma,
COPD and cancer. This will help scientists to use
existing drugs better and to develop new treatments.

These questions represent the tip of the iceberg
and demonstrate the pressing need for the UK
respiratory community to unite in providing
coordinated research dedicated to respiratory
disease.

® Lung Report III — casting a shadow over the nation’s health, British Lung Foundation (2003), p. 45.
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In our first 20 years, the British Lung Foundation has funded many different types of research.
The following section provides details of some of the most important work we have funded. With
such a large number of excellent grants to choose from that cover a wide range of scientific
disciplines including basic science, clinical science and epidemiology, selecting the most important
contributions has been a very difficult task.

In addition to scientific excellence, the criteria used to select the final list included the impact that
the work had on people living with lung disease, the breadth of research topics or diseases and the
investigators track record.

The British Lung Foundation has supported many more groundbreaking research studies than can
be included in this publication. However, this section provides a flavour of the diverse and vitally
important work that we have funded, and continue to fund. The task of shedding light on the
causes and treatments of lung disease is still a formidable one and there is plenty of work to do for
the next 20 years and beyond.

Inhaled particles (Professor Ken Donaldson)
Viruses (Professor Seb Johnston)
Cigarette smoke (Professor Peter Jeffrey)

What causes a disease? Diet (Professor John Britton)

Autoimmune disease (Dr Ian Pavord)

What does it do to Diseases of muscles, vessels and sleep
the body?

What are the

4
(Dr John Stradling)
Airway disease (asthma, COPD)
(Professor Jadwiga Wedzicha)
Lung Cancer (Professor Tariq Sethi) y

symptoms?
Dr John Stradling )

How can we diagnose it?

Professor Tariq Sethi, Professor Ian Adcock,

it?
How can we treat it: Professor John Moxham, Dr John Macfarlane

)




20 years of research
Summaries

Principal Grant Holder:
Location:
Title:

Grant start date:

Grant completion date:

Amount awarded:

Sponsor:

“The BLF provides a
unique chance for
lung scientists to
obtain funding to
address chronic lung
diseases. In funding
a Fellowship, as in
my case, there was a
unique chance to
develop my own
career; this is
especially important
so that researchers
can be freed from
constraints such as
heavy teaching
loads, which prevent
them from reaching
their potential as
lead researchers.”

What causes a disease?

Professor Ken Donaldson

Napier University, Edinburgh

The effect of ultrafine particles on lung health
January 1998

September 2002

Amount awarded: £109,642

Transco

Our lungs are exposed to many different kinds of dust particle in every breath
we take. Fortunately, our lungs are relatively well equipped to deal with this
without it affecting their function. Since the industrial revolution, our lungs have
had to deal with a host of new smaller particles that are found in air pollution
caused by car exhaust, industrial fumes and so on. These include tiny particles
known as ‘ultrafine’ particles, that can be as small as one fifty thousandth of a
millimetre across.

Despite the mechanisms we have developed to handle the small particles we
breathe in, ultrafine particles do cause damage to our lungs. This damage has
been linked to asthma, COPD and lung scarring. The aim of this study was to try
to understand more about how and why ultrafine particles cause disease, with
the hope that this will lead to the development of new treatments.

Professor Donaldson and his team studied how ultrafine particles interact with
lung cells in the laboratory and discovered that ultrafine particles from traffic
fumes directly activate inflammation in the lungs. Inflammation is the main
mechanism behind many lung conditions including asthma and COPD. The
research team also found that the ultrafine particles are small enough to enter
the blood stream, where they can interfere with our body’s mechanism for
clearing blood-clots, and hence can increase the risk of heart attack and stroke.

This research showed that ultrafine particles are amongst the most dangerous
components of air pollution and highlighted a direct link to lung disease. By
doing this, Professor Donaldson and his team have identified the main targets in
the combat against lung diseases caused by pollution.
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20 years of research
Summaries

Principal Grant Holder:
Location:

Title:

Grant start date:

Grant completion date:
Amount awarded:
Sponsor:

"As my career has
developed, I have
received consistent
support from the
British Lung
Foundation.
However, this grant
is certainly the most
important in that it
was a programme
grant providing me
with support for 4
years at a critical
time in my research
career. I hope that
this work will lead to
new therapies for the
treatment or
prevention of acute
attacks of asthma
and COPD in the
next 5-10 years.”

What causes a disease?

Professor Sebastian Johnston

Dept of Respiratory Medicine, National Heart & Lung Institute,

Imperial College London

Interaction between respiratory viral infections, type 1 and 2 immunity, asthma
and COPD

September 2000

August 2004

£200,000

Severin Wunderman Family Foundation Lung Research

Lung infections by viruses are the most common cause of the sudden worsening
of symptoms in asthma and also cause a large proportion of ‘flare-ups’ in
COPD. There is evidence that asthmatics become more ill with viral infections
than non-asthmatics, but this is not well understood.

During this study, Professor Johnston and his team investigated whether people
with COPD or asthma experienced unusually high numbers of lung infections
and if so, why they become so much more ill than normal individuals when
infected.

During the course of this grant, Professor Johnston proved that asthmatics are
indeed more susceptible to respiratory virus infections than non-asthmatics. The
team also found that this is because of defective antiviral responses when the
immune system fights the infection. More recently, Professor Johnston has been
trying to define exactly what the defective mechanisms are.

By understanding why asthmatics and COPD patients have trouble tackling viral
infections in their lungs, scientists will be better equipped to develop new
treatments for virus induced asthma and virus induced COPD exacerbations



Summaries

Principal Grant Holder:
Location:

Title:

Grant start date:

Grant completion date:
Amount awarded:

“The BLF is

a crucial source
of funding for
COPD research
in the UK"

What causes a disease?

Professor Peter Jeffrey

Royal Brompton Hospital, London

A study of molecules causing inflammation in the lungs of smokers with COPD.
January 1998

July 2000

£87,322

‘Inflammation’ describes the localised way that our immune system responds
to irritation, injury, infection or to inhaled agents to which we may be allergic.
It is well established that unusually prolonged (i.e chronic) inflammation is
important to the symptoms and worsening of both asthma and chronic
obstructive pulmonary disease (the latter referred to as COPD). In the case of
asthma, its inflammation appears to respond well to corticosteroid therapy,
usually taken in the form of an inhaler. However, this response is not seen in
COPD. The main aim of this study was to gain a greater understanding of both
the differences and similarities of inflammation in these two conditions so that
new treatments for COPD could be developed.

To do this, following ethical permission and informed patient consent, airway
samples of lung tissue removed at surgery for cancer were examined from
smokers with and without a history of COPD. In addition, using a specialised
tool that allows a tube to be passed into the lung smaller (biopsy) samples were
taken from living smokers with mild COPD. The results were compared with
similar biopsies taken from healthy non-smokers. These tissue samples were
studied in the laboratory using state-of-the-art inflammatory cell identification
and molecular techniques.

Compared with what is already known about asthmatics, Prof Jeffery’s group
confirmed their previous findings showing that the major types of inflammatory
cell were different in COPD than in asthma. However, they also highlighted that
two particular cytokines called ‘interleukin-4’ and ‘interleukin-5’, normally highly
characteristic of asthma, are also present in COPD. The researchers identified
the particular inflammatory cell type that is the major producer of these
cytokines in COPD. Stopping the production of these cytokines is, thus, a
potential target for new drug treatments in COPD. In addition, the researchers
found that during periods of sudden worsening of COPD (i.e. an exacerbation),
a remarkable change in the predominant pattern of cells and of cytokine
production occurred and this showed similarities to the pattern found in
asthma. These similarities between a COPD exacerbation and asthma, contrast
with the background processes that cause long term damage in COPD and
demonstrate how different therapeutic approaches are needed to effectively
treat not only the two diseases when they are in a stable phase but how the
treatment needs to be altered when there is an exacerbation.



Summaries

Principal Grant Holder:
Location:
Title:

Grant start date:
Grant completion date:
Amount awarded:

“There is no other
dedicated source of

funding for research

10

into respiratory
disease other than
asthma.”

What causes a disease?

Professor John Britton

Respiratory Medicine Unit, City Hospital, University of Nottingham

A study of the role of diet in the aetiology of asthma and chronic obstructive
pulmonary disease

1st October 1990

1 September 1993

£135,411

Asthma and COPD are major public health problems, yet we still don’t have a
detailed understanding of their causes. More and more evidence suggests that
asthma is partly caused by environmental factors, but the factors responsible
are unknown. Smoking and atmospheric pollution are established causes of
COPD, but the development of disease in only a minority of those exposed is
unexplained.

Recent evidence suggests that what we eat can affect the risk of developing
these diseases. As it is relatively simple to change our diet, the public health
significance of dietary causes of a disease is potentially immense.

During this study, Professor Britton and his team investigated how our diet
might affect the development of asthma and COPD, and at the potential of
altering what we eat to prevent and control them.

The main thrusts of this work were to look at whether a high-salt diet increased
the chances of developing asthma or COPD, and whether a diet rich in vitamins
was protective. The researchers surveyed 2644 adults, asking for information
about their diet and their lung health.

The results indicated that salt intake does not increase the risk of developing
asthma, but that magnesium and Vitamin C in particular has a beneficial effect
on our lungs, although this study did not reveal exactly how they do this.

This work was amongst the first to prove that our diet affects our lung health
and opened the door for further study in this area, however we still don’t fully

understand this area.

This work was co-funded by the National Asthma Campaign (now Asthma UK).



Summaries

Principal Grant Holder:
Location:
Title:

Grant start date:

Grant completion date:

Amount awarded:

"We are very grateful
to the British Lung
Foundation for
supporting our
preliminary research
investigating the
possibility that some
cases of cough are
due to autoimmune
mechanisms within
the lung. Our
research is ongoing
and we do hope that
it will eventually lead
to a better
understanding of
this condition and
the development of
effective
treatments.”

What causes a disease?

Dr Ian Pavord

Department of Respiratory Medicine, University Hospitals of Leicester NHS Trust
To increase our understanding of what is happening in the lungs of people who
live with a persistent cough whose cause cannot be diagnosed.

September 2001

September 2003

£25,400

Persistent cough is a common problem that can usually be diagnosed and
treated successfully. However, there remains a small minority of cases,
estimated at between 5 per cent and 20 per cent , where the cause is unknown.
Doctors refer to this as ‘idiopathic chronic cough’. Research has shown that
many of these cases arise in people who also have an ‘autoimmune’ disease
such as diabetes. Autoimmune diseases are caused when the body’s immune
system attacks a part of the body itself. They do not usually occur alone and it is
common for someone to be affected by several different autoimmune diseases.
As many people with idiopathic chronic cough also have autoimmune diseases,
the researchers wondered whether the cough is caused by an autoimmune
disease in the lungs.

Dr Pavord and his team investigated the airways of 19 patients with
unexplained chronic cough, 14 patients with explained chronic cough and 11
‘healthy’ individuals. They did this by taking a small sample of the airway wall
tissue. The samples were then analysed, with the main focus on ‘inflammation’
in the lung tissue. Inflammation describes the way our immune system
responds to injury, infection of irritation. The researchers hoped that this might
shed some light as to whether there was something wrong with the immune
system that was causing an autoimmune reaction.

The results revealed that a particular type of inflammation was present in the
airways of some patients with unexplained cough but not in those with
explained cough. This type of inflammation is a hallmark of autoimmune
disease. Therefore, this evidence supports the researchers’ theory that an
autoimmune type of inflammatory process is involved in unexplained cough.

These results have furthered our understanding of what is happening in the

lungs of people with idiopathic chronic cough. By understanding the process,
researchers are better equipped to develop new treatments for this condition.

11
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Principal Grant Holder:
Location:
Title:

Grant start date:
Grant completion date:
Amount awarded:

"As the only

UK charity that
funds research into
all forms of lung
disease, the BLF
provides vital
support for research
into sleep apnoea.”

What does it do to the body?

Dr John Stradling

University of Oxford

To establish which sleep apnoea patients are most impaired in their driving
ability, why their driving is poor, and whether it improves with “nasal CPAP*
treatment.

July 1998

June 1999

£33,852

When we sleep our muscles relax, including the muscles in our throat the keep
our windpipe open. Normally, this partial relaxation of the throat doesn’t cause
a problem and we are still able to breathe. However, some peoples’ throat
muscles relax too much, leading to a total closure of the throat and they are not
able to breathe. This is known as ‘Obstructive Sleep Apnoea’. When this
happens, there is an automatic response that causes the person to wake up.
This can happen in an ongoing cycle throughout the night, of which the person
is unaware, resulting in severe lack of sleep.

One of the most common problems that people with sleep apnoea experience
is a reduced ability to drive safely due to sleepiness. This might lead to a person
losing their driving licence and more importantly may cause serious accidents. It
is not known whether established treatments for sleep apnoea are successful
enough in reversing this tendency to nod off while driving.

Dr Stradling and his team aimed to determine if a simple test could identify
which patients have the most impaired driving ability. In addition, the
researchers investigated whether a sleep apnoea treatment called ‘nasal
continuous positive airway pressure’ (NCPAP) could combat these effects and
improve driving ability. As the assessment of driving ability on real roads is too
dangerous, the researchers used a computer-based driving simulator. 12 people
with sleep apnoea performed 30 minute driving simulations and were
compared to 12 similar people who did not have sleep apnoea.

As expected, the researchers found that people with sleep apnoea performed
significantly worse at the driving simulation than people who are not affected
with it. However, they found that after 4 weeks NCPAP treatment, the
symptoms of sleep apnoea improved greatly, compared to an untreated group,
and driving performance returned to normal. Although these findings are based
on a simulation of driving and not the real thing, it is clear that proper
treatment can help people with sleep apnoea to drive safely.

This research has shown that the effects of sleep apnoea can be treated and
will significantly improve driving ability. This will help people with sleep apnoea
to lead a full life.



Summaries

Principal Grant Holder:
Location:
Title:

Grant start date:

Grant completion date:
Amount awarded:
Sponsor:

"Support from

the BLF is important
as COPD is one of
the most common
causes of hospital
admission with
30,000 deaths per
annum and more
research is

desperately needed
in this field.”

What does it do to the body?

Professor Jadwiga Wedzicha

London Chest Hospital

To identify which factors cause exacerbations of chronic obstructive pulmonary
disease, concentrating on viral factors, and environmental factors such as pollution.
September 1996

August 1998

£59,580

Littlewoods Lotteries

Chronic Obstructive Pulmonary Disease (COPD) leads to damaged airways in
the lungs, causing them to become narrower and making it harder for air to get
in and out of the lungs. People with COPD experience times where their
symptoms rapidly ‘flare-up’ — this is known as an ‘exacerbation’.

COPD exacerbations are one of the most common causes of hospital visits and
account for 30,000 deaths in the UK each year, especially during the winter.
Despite this, very little is understood about what causes an exacerbation.
Possible factors include bacteria, viruses, temperature change and deterioration
in normal lung function. Professor Wedzicha and her team aimed to investigate
these potential triggers in order to identify possible targets for treatments that
aim to prevent exacerbations.

160 people with COPD were studied over a 2 year period during which time 595
exacerbations were recorded. The possible trigger factors were then studied. The
results revealed that viral infections are a very important cause of exacerbations,
especially the common cold. Colder temperatures were also found to increase
exacerbations. Most patients recovered to normal within 3 months of an
exacerbation but 10.5 per cent took over 3 months to recover. Unsurprisingly,
frequency of exacerbation was strongly related to quality of life, daily activities
and progression of the disease.

This study provided conclusive evidence about what can cause a COPD

exacerbation. This has helped researchers to focus their efforts in the right
direction when trying to find ways to prevent COPD exacerbations.
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Principal Grant Holder:
Location:
Title:

Grant start date:

Grant completion date:
Amount awarded:
Sponsor:

"The BLF started my

research off and
supported me at a
very early stage,
helping to develop

lung cancer research

14

and training with-in
respiratory
medicine.”

What does it do to the body?

Professor Tarig Sethi

University of Edinburgh

Understanding why small cell lung cancer relapses and becomes resistant to
further treatment in patients with small cell lung cancer

November 2001

November 2003

£116,351

Ernest Kleinwort Trust, Weinstock Trust.

Lung cancer is the most common cancer in the developed world. A particular
form, called "Small-cell lung cancer” kills 30,000 people a year in the UK alone.
Treatment is available in the form of chemotherapy and radiotherapy and there
is usually initial success. However, despite this initial success, the tumour often
relapses and becomes resistant to further treatment. Therefore, the survival rate
at 2 years after the cancer is first diagnosed is less than 5 per cent .

Previous research had shown that resistance to chemotherapy is caused by a
similar mechanism in many different types of cancer. This involved the cancer
cells ‘sticking’ to parts of their environment. Professor Sethi and his team
wanted to try and understand how this sticking process leads to drug resistance
in order to identify ways that scientists could try and stop this from happening
and thereby enhance the effects of current treatments.

The researchers worked on Small Cell Lung Cancer cells grown in the laboratory
and studied the way they responded to chemotherapy drugs and radiotherapy.
The results identified that the cancer cells become resistant to therapy via
molecules on their surface called "beta-1 integrins”. When a cancer cell’s beta-1
integrin molecules ‘stick’ to parts of their environment they become more
established and set off a chain of events that prevents chemo- and radio-
therapy from working properly. The researchers also identified the molecules
that are involved in this chain of events.

A better understanding of how lung cancers develop resistance to therapy will
enable new drugs to be developed that will target these processes and therefore
kill the cancer cells that are not killed in the initial treatment. By identifying the
mechanisms involved, this research has given scientists new targets for the
development of drugs that will destroy cancer cells that become resistant to
initial therapies. This will therefore increase the number of people who survive
lung cancer.



Summaries

Principal Grant Holder:
Location:
Title:

Grant start date:
Grant completion date:
Amount awarded:

"Respiratory
research is woefully
under-funded by
Government in the
UK. BLF funding is
critical in enabling
any research to be
performed.”

How can we treat it?

Professor Ian Adcock

National Heart & Lung institute, Imperial College London

Understanding why certain inflammatory lung diseases such as COPD and
cystic fibrosis are resistant to steroid treatment.

January 2001

December 2002

£88,741

Asthma and Chronic Obstructive Pulmonary disease both involve an excessive
version of a normal immune response called ‘inflammation’. This can be
reduced in asthmatics using drugs called ‘corticosteriods’ which are often used
as a successful treatment. However, corticosteroids are not successful in treating
COPD. Previous research had suggested that cigarette smoke and other
‘oxidative stresses’ to the lungs might change the way that corticosteroids act
and stop them working. Dr Adcock and his team aimed to investigate this to try
and understand what might be going wrong in COPD patients to stop these
drugs from working.

Dr Adcock and his team studied samples of cells taken from the lungs of
patients with COPD, ‘healthy’ smokers, healthy non-smokers and human cells
grown in the laboratory. Initially they examined how sensitive these cells from
COPD patients were to corticosteroids. In subsequent experiments the
researchers determined whether an oxidative stress, either cigarette smoke or
hydrogen peroxide, could mimic the lack of responsiveness to corticosteroids
seen in patients with COPD. Finally they examined the mechanisms that might
be important in stopping corticosteroids from working.

This work has determined that cigarette smoke, acting through oxidative stress,
can stop corticosteroids from working. Furthermore, this work identified
particular enzymes that are affected by cigarette smoke and stop the drugs
from working properly. Finally, the researchers found that low doses of an older
drug used in the treatment of asthma and COPD called ‘theophylline’, can re-
activate the enzymes that cigarette smoke affects and enhance the function of
corticosteroids.

This research proved that smoking can stop corticosteroids from working
properly and has explained how this happens. It also suggests that eating food
high in anti-oxidants (which combat the oxidative stresses caused by things like
cigarette smoke) might help corticosteroids to work better and identified a drug
that might also achieve this. Further work is now being done in this field to try
and improve the action of corticosteroids in treating COPD.
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20 years of research
Summaries

Principal Grant Holder:
Location:

Title:

Grant start date:

Grant completion date:
Amount awarded:

"My research group
has received reqular

support from the BLF

over the last 15

years. Unfortunately
the funding available

for research into
respiratory diseases
is very small and
disproportionately
low compared to
other equally

important healthcare

problems. The BLF
therefore makes a

very big contribution

to the research
effort. Without the
BLF it would have
been very difficult

indeed to sustain my

16

research.”

How can we treat it?

Professor John Moxham

Department of Asthma, Allergy and Respiratory Science, King’s College London
Exercise therapy following hospital admission with COPD

December 2003

December 2004

£10,830

Chronic obstructive pulmonary disease (COPD) is an umbrella term for a
number of conditions, including chronic bronchitis and emphysema. COPD leads
to damaged airways in the lungs, causing them to become narrower and
making it harder for air to get in and out of the lungs.

Many people with COPD are admitted into hospital with a worsening of
symptoms, known as an ‘exacerbation’. After being discharged, some people
fail to cope very well due to a variety of reasons. A prolonged stay in hospital
may lead to muscle weakness, a loss of confidence in performing normal day-
todayactivities and increased anxiety.

Professor Moxham and his team investigated the effects of an exercise training
and education programme known as ‘pulmonary rehabilitation’. They wanted
to see whether pulmonary rehabilitation would improve quality of life and
reduce the chances of re-admission to hospital, after a COPD exacerbation. The
research team followed recovery in two groups of COPD patients — one received
‘usual’ care after they left hospital and the other received pulmonary
rehabilitation. The patients were then assessed after three months.

The results clearly showed that pulmonary rehabilitation leads to significant
improvements in exercise capacity and health status, and reduced hospital
readmission, compared with those given usual care.

Professor Moxham was awarded a BLF Project Grant of £106,696 in 2004, to
build on this research and investigate whether these benefits are long-lasting.
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How can we treat it?

Dr John Macfarlane

Nottingham City Hospital

To see if it is possible to demonstrate that antibiotics are often prescribed
unnecessarily by GP's for short term chest illness, in previously well adults.
September 1997

December 1998

£69,070

Co-operative Insurance Society

People who visit their GP with a chest problem are often diagnosed with acute
bronchitis and most are given antibiotics. However, this treatment is not based
on the positive identification of a bacterial infection, and antibiotics are usually
prescribed as a matter of habit by the GP and demand by the patient. This
frequent use of antibiotics has been blamed for spiralling drug costs and more
importantly, for the rise of antibiotic resistance in chest infections. The aim of
this study was to find out how often acute bronchitis is caused by a bacterial
infection to see if antibiotics really should be prescribed.

Dr Macfarlane and his team looked at 638 previously well adults who visited
their GP with acute bronchitis. 316 of these people were studied in detail and
completed a daily ‘sputum diary’ and were given chest x-rays. Sputum, saliva,
blood samples and throat swabs were also taken for study in the laboratory.
These patients were treated as the GP wished and were followed up after 3
weeks to see how well the treatment had worked.

This research showed that 73 in every 1000 previously well adults experience
acute bronchitis each year. 57 per cent of the people studied were given
antibiotics. 20 per cent of participants returned within 4 weeks complaining of
the same symptoms. Although some evidence of bacteria was found in nearly
half of those studied, the speed of recovery was not influenced by the use of
antibiotics.

This work indicates that antibiotics do little to influence recovery from acute
bronchitis symptoms and that many people get better on their own, without the
need for drug treatment. It also highlighted the need for more sophisticated
methods of diagnosing the source of lower respiratory tract illnesses so that
they can be treated effectively. Importantly, this research has directly
contributed to a 30 per cent reduction over the last 5 years in the unnecessary
use of antibiotics in treating chest infection. This will help to slow down the
development of antibiotic resistance.
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BLF/Glaxo-Wellcome Professor of
Respiratory Science

Professor Jonathan Lamb

University of Edinburgh

BLF/Glaxo-Wellcome Professor of Respiratory Science
March 1997

March 2003

£467,317.07

During his tenure of this Chair, Professor Lamb made numerous contributions
that reflect well on the BLF. Over this period he published more than a dozen
ground-breaking papers of direct relevance to allergy and asthma. These
included work on the role of a signalling molecule called Notch delta in immune
cells called ‘regulatory T cells’, a gene called ‘sonic hedgehog’ in mice and
exciting work on vaccines for asthma. To support his research he attracted more
than £3m of grant funding including two prestigious Programme grants from
the Wellcome Trust (“Interactions of the hedgehog, Wnt and TLR signalling
pathways with Notch implications in the regulation of peripheral immunity and
allergen-induced inflammation of the airways” - £985,000 - 2001-2006) and
MRC "Murine studies of Der p 1 allergen induced lung inflammation” (£1.2m -
1999-2004). By enabling Professor Lamb to secure large amounts of funding
from other bodies, the money invested by the British Lung Foundation was an
excellent investment that returned added value for research into lung disease.

His work was at the international forefront of asthma research and, in the
Sunday Times on 24 November 2002, there was a two-page spread on the work
of his group. He directly supervised more than ten PhD students in addition to
several clinical training fellows for whom he had received prestigious fellowship
awards from the MRC/Wellcome Trust, including Kinley Farmer, Gareth Stewart,
Karen Adamson, Sonia Wakelin and Phil Hodkinson.

New Appointment

After a short break, the Chair was re-appointed in December 2005 as the British
Lung Foundation/GlaxoSmithKline Chair in Epidemiological Respiratory
Research. The new incumbent is Dr Richard Hubbard from the University of
Nottingham. After completing a First Class BSC in Immunology in 1986, a
Bachelor of Medicine and Bachelor of Surgery in 1989, a Doctorate of Medicine
in 1995 and a Master’s degree in Epidemiology in 1998, Dr Hubbard has
committed himself to developing an excellent background in the field of
epidemiology. During his time at the University of Nottingham, Richard has
held various posts including ‘Senior Registrar in Respiratory Medicine’ and has
completed many important research projects, including studies investigating the
origins of asthma, fibrosing alveolitis and occupational/environmental lung
disease. Richard is both a Member and Fellow of the Royal College of Physicians
(MRCP and FRCP).
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One person in every seven in the UK is affected
by lung disease. It has a devastating impact on
quality of life and every year costs the NHS more
than any other disease area. Despite important
advancements in diagnosis, treatment and care,
there are many questions that remain
unanswered in tackling lung conditions.

As we celebrate our 20th birthday, the British
Lung Foundation has spent over £17 million on
supporting the respiratory research community,
awarding more than 260 separate research
grants all over the UK. These grants have tackled
diverse areas of lung disease, from COPD to
pneumonia, from lung cancer to sarcoidosis.

This publication explains why research into lung
disease is important, provides an overview of the
current state of respiratory research, and
describes the major achievements of BLF-funded
medical research in our first 20 years.

BRITISH LUNG FOUNDATION
- enquiries@blf-uk.org Zdﬁéww

e www.lunguk.org

» 020 7688 5555




