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4 Lower Respiratory Disease
S Walters and DJ Ward

1 Executive summary

Statement of the problem

Respiratory disease has a substantial impact on the health of populations at all ages and every level of

morbidity. Acute upper respiratory infections are the commonest illnesses experienced by individuals

throughout life, accounting for over 27% of all GP consultations. Asthma and chronic obstructive

pulmonary disease are the cause of almost 5% of all admissions and bed-days, and lower respiratory

infections are responsible for almost 11% of deaths. While still uncommon, TB rates appear to be rising

and it remains an important problem in some communities. Cystic fibrosis is the commonest inherited

disorder in the UK and is an important cause of death in young adults. Improvements in survival mean
increasing use of expensive medications and medical technologies.

Sub-categories

The principal sub-categories of lower respiratory disease considered in this review were chosen on the basis

of their public health or health service impact, and are:

1 lower respiratory infections in children

2 lower respiratory infections in adults, including pneumonia

3 asthma

4 chronic obstructive pulmonary disease (COPD)

5 tuberculosis
6 cystic fibrosis.

Upper respiratory conditions (including allergic rhinitis), influenza, lung cancer, neonatal respiratory

problems, occupational diseases, sleep-disordered breathing, diffuse parenchymal lung disease (a wide
range of conditions that include fibrosing alveolitis and sarcoidosis) and other respiratory disorders

are not specifically reviewed in detail in this revision. Together, these conditions account for 7% of

deaths and 2.5% of hospital admissions, and form a substantial part of the workload of respiratory

physicians.
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Prevalence and incidence

In 1999, lower respiratory disorders (excluding lung cancer) accounted for 17.6% of all deaths, 7.1% of

finished consultant episodes (FCEs) and 10.2% of inpatient bed-days, and during 1991–92, these

conditions were the reason for 12.1% of general practitioner consultations.

Acute respiratory infections in children

Acute lower respiratory infections comprise a wide range of poorly defined clinical syndromes causing

considerable distress and possible long-term lung damage. Population surveys suggest that about 20% of
children are affected by bronchitis or bronchiolitis, and 1–5% suffer pneumonia at some time. Risk factors

for bronchitis include male sex, the North or West regions of the UK, poor socio-economic status, large

families, white ethnic group, tobacco smoke exposure and bottle feeding. Of children aged 0–4 years, 157.8

per 1000 consult GPs annually with bronchitis or bronchiolitis, and admissions account for 24.3 per 10 000

FCEs in this age group. Including pneumonia, lower respiratory infections account for 3% of childhood

deaths. Infection rates are seasonal, varying 2–3 fold during the year, and overall rates of hospital

admissions appear to be falling. Whooping cough is now rare, with almost all eligible children immunised

(up from a low point of just over 30% in 1979).

Lower respiratory infections in adults

Respiratory tract infections in adults are major causes of morbidity and mortality in the community. They

are the stated reason for 16% of all adult GP consultations and resulted in over 50 million antibiotic

prescriptions during 1995. Community-acquired pneumonia affects approximately 500 adults per 100 000

annually (230–360 per 100 000 all ages), 32% of whom are hospitalised. There is a marked seasonal

distribution in infections, with a peak between January and March. Pneumonia has a case fatality rate of

approximately 3% and is identified as the cause of 11% of adult deaths (3.3% in adults under 65 years).
Pathogens are identified in only 45–70% of pneumonia, and classification by infective aetiology may not be

helpful. However, Streptococcus pneumoniae, Haemophilus influenzae and influenza A are the commonest

pathogens (> 50%), along with Mycoplasma in epidemic years. Nosocomial pneumonia is a significant

burden on the health service and has a case fatality rate of 36%. There are currently no readily available UK

figures on its occurrence, but in the USA its incidence is estimated at 5–10 per 1000 of all admissions

(120–220 per 1000 admissions to ITU).

Asthma

Asthma is a clinical diagnosis characterised by episodic wheezy dyspnoea resulting from chronic

inflammation of the airways and increased responsiveness to a variety of stimuli. Wheezing within the

last 12 months is reported by up to 38% of children and a third of adults, and is more frequently reported

for children living in Southern England or Wales, from poor socio-economic backgrounds and those

exposed to tobacco smoke. Doctor-diagnosed asthma is reported for 21% of children and by 12% of adults,

and about 4–6% of children and 4–13% adults are thought to require regular medical supervision. The

incidence of asthma is highest in the first 7 years of life (2–3% per annum) and then levels off at 0.7% per
annum, so that the cumulative incidence by age 23 is 30%, and age 33 is 43%. About 50% of regular

childhood wheezing persists to early adulthood. Data is lacking on patterns of asthma attacks and

utilisation of services over an individual’s lifetime. Trends in asthma are difficult to interpret, suggesting

little change in lifetime prevalence. However, there may be a shift towards more severe asthma among
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individuals, and self-reported asthma, GP consultations, prescriptions of anti-asthma drugs and hospital

admissions increased during the 1990s, especially in children, though asthma incidence may now be

falling. Even so, there may still be under-diagnosis in the community and up to 3.4% of undiagnosed

12–14 year olds may display severe symptoms. Mortality rates appear to have been stable since 1979 (small
increase in 15–25 year age group) and age-standardised mortality rates have fallen since the 1980s. Fatal

asthma is rare, occurring in 6.7 per million aged 0–14 years and 6.7 per million aged 15–44 (diagnostic

confusion and transfer may influence rates in older adults). In 1999, there were 1521 deaths due to asthma,

compared with 1969 in 1992.

Chronic obstructive pulmonary disease

The term ‘COPD’ is used to describe a syndrome of chronic progressive airflow obstruction which is not

completely reversible. It is due to a number of pathological and clinical entities that frequently overlap (e.g.

emphysema, a pathological diagnosis, or chronic bronchitis, defined clinically by the presence of a

productive cough for at least 3 months of two successive years). The condition is rare in people who have
never smoked, and the prevalence of COPD reflects the patterns of smoking in the population, with a

strong social class gradient. Chronic bronchitis (i.e. chronic productive cough) affects 17% of men and 6%

of women of middle age, whereas COPD affects 5% and 3% of middle-aged men and women respectively.

Prevalence of COPD is rising among women, reflecting secular trends in smoking. Mortality rates for

COPD have declined in the last 30 years and the condition now accounts for 5.7% male and 4.0% female

adult deaths, a significant number of which were premature (168 per million before age 65).

Tuberculosis

The majority of cases of TB affect the lungs, and can vary in severity from a fulminant infection to sub-
clinical disease, which may be reactivated at times of stress or immuno-compromise. TB is a notifiable

disease, and while this underestimates the total prevalence, notifications provide useful data on patterns

and trends. Rates have risen since 1988 at approximately 1% per year, with the highest rates in London (34

per 100 000) and lowest in the Eastern Region (5 per 100 000). Deaths remain relatively rare (300 per year)

and case fatality rates continue to fall in all age groups. Ethnicity is a major risk factor in the UK (169–178

per 100 000 in South Asian communities and 7 per 100 000 in whites), although prevalence decreases with

time of residence in the UK, and while rates are falling in Indian and Caribbean groups, they are rising in

Black African, Pakistani, Bangladeshi and other groups. In the UK, there is currently little overlap between
the population with HIV and those previously exposed to TB. About 2% (4.3% in London) of notifications

are in those who are also HIV positive. UK data also indicates a rise in the problem of drug resistance for

TB; isoniazid resistance is present in 6.3% of isolates from those with no previous history of TB, and 17.0%

of others. Equivalent figures for multi-drug resistant TB are 1% and 11%.

Cystic fibrosis

Cystic fibrosis is the product of a variety of genetic defects inherited in an autosomal recessive fashion and

results in secretions (especially those from the lung, pancreas, sweat glands and reproductive tract)

becoming more viscous. Thick lung mucus readily becomes infected, and respiratory disease is the cause of
most deaths. 1 in 25 carries a defective gene and approximately 1 in 2500 live births are affected by cystic

fibrosis annually. Case registry data indicate that there are 7500 individuals in the UK with cystic fibrosis,

of whom 43% (and rising) are adults. Prevalence depends upon age (440 per million aged 0–14 years, 300

aged 15 to 24, and 35 aged 25þ) and while current median survival is 28 years, the current birth cohort may
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expect to live beyond 40 years. While the condition is a rare cause of death overall (< 0.1%), it accounts for

23% of all deaths due to respiratory disease in those aged 5–25 years (1.4% overall).

Services available and their effectiveness

Respiratory diseases are managed at all levels of the health service. Patients with chronic conditions use

family health services and outpatients to manage their ongoing care, a major feature of which is self-care

and patient decision-making. There is insufficient evidence of effectiveness to claim that a substantial

unmet need for inpatient services exists in the community.

Acute respiratory infections in children

Over 80% of lower respiratory infections in childhood are treated by GPs, accounting for 16% of

consultations in those aged 0–4 and 9% in those aged 5–15. Most inpatient referrals are managed by

general paediatric services, resulting in 2.1% of all FCEs and 1.8% of bed-days for those aged 0–14.

Primary preventive activities include reducing passive exposure to tobacco smoke, promoting breast-
feeding and vaccinating against whooping cough and measles. The use of antibiotics to treat viral upper

respiratory tract infections is ineffective at preventing bacterial lower respiratory infections and may result

in increased antibiotic resistance. No norms for treatment services exist, and management may include

antibiotic therapy where bacterial infection is suspected, and supportive care in an environment

appropriate to the severity of the illness. The diagnosis is primarily clinical and the choice of antimicrobial

drug is usually made without microbiological findings.

Lower respiratory infection in adults

Most (67–95%) adults with community-acquired pneumonia are treated outside hospital and pneumonia
accounts for 0.3% all adult consultations. Up to a third of pneumonia cases are admitted and they

comprise 0.43% of FCEs in those aged 15–64, and 2.2% of FCEs in over-65s. Nosocomial pneumonia

results in 7–9 extra days in hospital for each patient affected.

The use of antibiotics to treat viral upper respiratory tract infections is ineffective at preventing

lower respiratory infections and may result in increased antibiotic resistance. Pneumococcal vaccination is

recommended in those for whom infection would be more common or serious, and may prevent

re-admission with pneumonia in those over 60 years admitted for any reason. Diagnosis in the community

is primarily clinical – X-ray and other investigations being reserved for slow responders to treatment and to
exclude cancer. No norms exist for treatment services, although UK guidelines for management exist and

have recently been updated. Treatment includes antibiotics and supportive care in an environment

appropriate to the severity of the illness. The diagnosis is primarily clinical and the choice of antimicrobial

drug is usually made without microbiological findings. Neuraminidase inhibitors may reduce the duration

of influenza and are recommended for those at risk of secondary complications, but their place in influenza

prevention is not yet established, and neither are the nature of the at-risk groups who might benefit from

treatment.

Asthma

GP consultations for asthma represent 7% of the total for children, and 1–2% for adults. In addition, self-

referral to A&E departments is common, resulting in 40–50% of all asthma admissions (at least as many

again are also seen in A&E and discharged). Asthma admissions have risen since the 1970s and now

account for 6% of FCEs in childhood and 2% in adults.
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There is currently limited scope for primary prevention outside of the occupational setting, other than

efforts to limit in utero and postnatal exposure of babies and young children to environmental tobacco

smoke. However, secondary prevention does have an important role and includes the avoidance of

precipitating factors (passive tobacco smoke, moulds, infections and allergen exposure (especially house
dust mite and pet allergens), although the evidence that allergen avoidance is effective is relatively weak)

and the control of the outdoor environment (especially ozone). There is currently no place for screening.

There are no norms for asthma treatment services and in general the facilities for diagnosis, investigation

and ongoing management are available to GPs and hospital doctors alike. Management of chronic asthma

occurs at all levels of the health service, while the management of acute severe asthma may require

investigations and therapies unavailable in the community; the British Thoracic Society recommends that

such inpatients are managed by respiratory specialists. However, the criteria for admission vary widely.

The treatment of chronic and acute severe asthma is subject to UK evidence-based and consensus
guidelines. The mainstay of chronic treatment is by (usually inhaled) drugs and guidelines emphasise the

inflammatory basis of asthma and the need to use regular anti-inflammatory drugs in preference to anti-

spasmodic medications ‘as needed’. Spacer devices for inhalers are probably as effective as nebulisers for

drug delivery, and the place of nebulisers for chronic therapy is unclear. The principles of care are

becoming more proactive, and engage the patient in monitoring their condition and self-management

according to predefined protocols. Education alone does not improve outcomes, although intensive

behavioural interventions may do so. The role of allergen desensitisation and physiotherapy is unclear,

while acupuncture and hypnotherapy are ineffective. The provision of specialist asthma nurses has
increased recently, but there is evidence that specialist nurse-led interventions in hospital have no effect on

patient-related outcomes. There is a move towards increasing specialisation of asthma treatment in

primary care through general practitioners with a special interest, and specialist asthma nurses.

Chronic obstructive pulmonary disease

Overall, 1.4% of the population consults their GP for COPD each year, and this condition accounts for 2%

of FCEs and over 3% of bed-days in adults. As for asthma, the pyramid of disease severity has a broad base
in the community, with only 10% being referred to secondary care.

COPD is a chronic, progressive, irreversible disease, and stopping smoking both prevents its

development and slows its progress. Other (secondary) preventive activities include vaccination against

influenza and pneumococcal disease. The clinical diagnosis requires confirmation by pulmonary function

tests (spirometry), which also helps to stratify severity, and other radiological and invasive tests may be

helpful to exclude other diseases. Spirometry is not universally available in primary care. There are no

norms for the provision of treatment services. Management is subject to UK-based guidelines and

concentrates upon smoking advice, the treatment of acute (often infective) exacerbations with antibiotics,
corticosteroids and oxygen, symptomatic treatment with bronchodilators and inhaled anti-inflammatory

drugs to maximise any reversible airflow limitation, and domiciliary oxygen in selected severe cases. The

balance between primary and secondary care for ongoing care is unclear. Physiotherapy alone is probably

of no benefit, although formal multidisciplinary rehabilitation programmes are beneficial. Screening of

patients with chronic cough, wheeze or breathlessness and/or smokers for COPD has been recommended

to allow early smoking cessation interventions, but there is a lack of objective evidence of effects on

mortality or of the most appropriate methods of delivering screening.

Tuberculosis

The historical decline in TB owes much to improvements in the population’s social and nutritional status

and later introduction of effective drug therapy. Mass screening is no longer practised in the UK, although
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the school immunisation programme is still recommended. Vaccination is also recommended for

immigrants from countries where TB is common, and children born to high-risk families. The prevention

and control of TB in the UK is the subject of published guidelines and there remains the provision of

designated TB services with facilities for contact tracing and administering chemo-prophylaxis or
vaccination. Drug treatment requires 6–9 months of therapy, and while reminder cards, monetary

incentives, lay worker involvement and clinic supervision have all been shown to improve compliance,

evidence from the UK suggests that directly observed therapy does not.

Cystic fibrosis

Evidence of improved outcomes exists for care undertaken in specialist centres for cystic fibrosis, and this

is the subject of recommendations by special interest groups. However, care may be shared with local

respiratory services and GPs using a variety of models. The majority of care occurs on an outpatient basis

and requires a multidisciplinary approach including paediatricians and physicians specialising in cystic

fibrosis, specialist nurses, dieticians, physiotherapists and social workers. On average, patients attend

outpatients 4.6 times annually and admission rates vary between 0.3 and 2.0 times per person per year.

Handover of adolescent patients from paediatric to adult services is recommended and most patients
continue to attend school and work full-time.

Screening may be carried out on an antenatal or postnatal basis and may detect up to 70% of cases. A

population-based screening programme is not yet available in the UK, but a national neonatal screening

programme has been recommended. The availability and content of treatment services are the subject of

guidelines by special interest groups. The mainstay of drug therapy is early aggressive treatment with high

doses and prolonged courses (often parenteral or nebulised) of antibiotics to prevent colonisation of the

lung by some organisms and to treat recurrent infective exacerbations. Patients should be segregated

according to colonisation by the organism Burkholderia cepacia. There is increasing evidence that
segregation should be extended to include patients with transmissible strains of other organisms including

Pseudomonas aeruginosa. Many patients self-administer intravenous treatments. Those with pancreatic

insufficiency should use enzyme supplements and additional fat soluble vitamins and oral or parenteral

feeding may also be required. A proportion of patients gain benefit from Domase alpha to reduce sputum

viscosity and all require physiotherapy (usually self-conducted) to clear secretions (some gain benefit from

nebulised bronchodilators prior to physiotherapy). Those with end-stage lung disease may gain benefit

from single lung or lung–heart transplantation and approximately 5% develop liver failure and may

require liver transplantation.

Quantified models of care

The prevention, treatment and rehabilitation of lower respiratory disease is complex, but of the various

models available, the two considered most relevant for purchasers for these conditions are the natural

history model and the service model. Decision points within these models focus upon the balance between

preventive and therapeutic services, between primary and secondary care, and between specialist and

generalist care within each of these settings.

It is argued that the direction of marginal shifts in provision of health services for most lower respiratory

conditions should probably be:

� treatment! prevention

� secondary/tertiary care! primary care and patient enablement

However, within each of these settings there is a general view that treatment should be provided by

specialists in respiratory conditions, rather than generalists. These specialists are usually in the hospital
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setting specialist respiratory physicians, and in the primary care setting, general practitioners with a

specialist interest, or nurses with specialist training.

Thus within each care setting, the general marginal shift should be:

� generalist care! specialist care

For some conditions, such as cystic fibrosis, increasing specialisation of care can produce significantly

better clinical outcomes, and there is a clear need for increased specialisation and more tertiary care

provision.

This conclusion does not deny the value of hospital care in the diagnosis and management of difficult or

unusual cases. Neither does it deny the value of intensive respiratory care for clinically severe patients, or

the therapeutic effectiveness of antibiotics and anti-asthmatic therapy currently available in both a hospital

and a community setting.

Outcome measures and audit methods

In general, it is easier to specify the desired direction of changes than to set quantified targets.

Improvements in the scope and linkage of health information, and greater use of clinical audit are

suggested as means of facilitating needs assessment and monitoring outcomes.

Information and research requirements

There is a need for further research into the incidence of acute respiratory illness in the community,

variations in referral, diagnosis and management, and the overlap of disease severity at service interfaces.

Consensus guidelines for clinical management are incompletely evaluated in terms of efficacy and the

extent to which population mortality and morbidity can be reduced by treatment is uncertain. Future

prospects for prevention depend upon further aetiological research and the continued development of
vaccines.

2 Statement of the problem

General approach to the task

The original brief required a concise review of the whole of lower respiratory disease, following the

framework for research reviews. However, the range of disease entities is broad and therefore this chapter

focuses on a specific group of disorders and does not attempt to cover the full range of conditions that fall

within the remit of the respiratory specialist. The areas for detailed review (acute infections in childhood,

acute infections in adults, COPD, asthma, tuberculosis and cystic fibrosis) were chosen on the basis of their

public health impact, the demands they place upon specialist (respiratory and other) services, and the costs
incurred in their management.

Tables and figures displaying data relevant to the full range of lower respiratory disease are collected in

Appendix B and referenced in bold type. Tables and figures displaying data of relevance to the detailed

reviews of specific groups of conditions are included in the text and indicated using Roman numerals.
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We are aware that the main purpose of the review is to help purchasers of health care. However, in

considering interventions and their effectiveness, we have included some aspects of prevention, which are

not the direct responsibilities of the purchasers. It is our belief that purchasers need such information to set

their own efforts in context and to influence other agencies to help in reducing health problems.
The first version of this chapter was prepared collaboratively by five authors (HRA, AE, JH, PL and DS).

The conditions subject to detailed review were included as appendices and were the work of single authors.

Two authors prepared this revision (SW and DW), one of whom (SW) also provided the detailed review of

cystic fibrosis, not included in the first series.

Changes from the first edition

While following the protocol common to all in the Needs Assessment series, the structure of this chapter
has been considerably altered since the first edition. In its original form, specific conditions subject to

detailed review were included in referenced appendices. The information in these appendices has now been

integrated into the main text. In addition, cystic fibrosis has been added to the list of conditions reviewed in

detail.

Routine data summarised in the tables and figures collected in Appendix B and accompanying text

has all been updated to 1998–99 for mortality and Hospital Episode Statistics (finished consultant episodes

and occupied bed-days), and 1991–92 for GP consultations. Detailed discussions on the sub-categories

under review have been amended to reflect changes in the understanding and coding of certain conditions,
especially asthma and chronic obstructive pulmonary disease. Similarly, new data on incidence and

prevalence have been included for asthma and TB, where recent trends are more fully explored, and cystic

fibrosis. New developments in the organisation and delivery of services related to specialisation (and sub-

specialisation for cystic fibrosis), treatment pathways (for asthma and chronic obstructive pulmonary

disease in particular) and the role of multidisciplinary team members (asthma, chronic obstructive

pulmonary disease and cystic fibrosis) are more fully considered. Finally, recent developments in

prevention and treatment are also considered, and highlight the growth of evidence-based and consensus

guidelines (pneumonia, asthma, chronic obstructive pulmonary disease, TB and cystic fibrosis). In
particular, new evidence is considered on the use of existing and novel therapies for influenza, chronic

obstructive pulmonary disease, asthma (for which an extensive review is provided) and cystic fibrosis.

The nature of the public health problem

Scale

Respiratory disease has a substantial impact on the health of populations at all ages and every level of

morbidity. Acute upper respiratory infections are the commonest illnesses experienced at all ages, leading

to school absence, loss of productivity, widespread consumption of non-prescribed medicines and a

substantial burden of consultations in general practice. Lower respiratory infections impinge upon

inpatient and mortality statistics. Asthma is one of the commonest chronic diseases of childhood and

COPD in adults is a major contributor to sickness absence, premature retirement, disability and mortality
in old age. Tuberculosis, although now rare in the United Kingdom, remains a problem among certain

immigrant groups, and is likely to re-emerge elsewhere as the AIDS epidemic progresses. Cystic fibrosis is

an increasingly important cause of death among young adults, and improvements in survival mean

increasing use of expensive medication and medical technology.
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Table B.1 shows the percentage of all deaths, hospital discharges, inpatient bed-days and general

practitioner consultations attributable to various respiratory diseases nationwide. Table B.2 translates

these proportions into the number of deaths and respiratory workload for a given population size. The

relative importance of all respiratory conditions and of particular diagnostic categories varies considerably
according to age (Figures 1 to 8).

Major issues

The major issues in the field of lower respiratory disease relate to the balance of care between primary,

secondary and tertiary care, and the cost, availability and cost-effectiveness of expensive new drugs and

technologies.

Balance of care

There is widespread debate about the balance of care between primary, secondary and tertiary care for both

common and rare respiratory conditions and, within each level of care, about the appropriate balance of

care between generalists and those with specialist interests and training. In general there is scanty evidence
on which to base decisions about balance of care.

New drugs and technologies

Because respiratory disease is so common, new drugs in this field represent important potential costs to the

NHS. New drugs on the horizon in this field include new anti-inflammatory therapies for asthma and

COPD and new drugs in the treatment of cystic fibrosis. Inhaled therapies will need to be converted to

CFC-free inhalers, with potential cost implications.

Diseases included (ICD-9 and ICD-10 codes)

International Classification of Diseases (ICD) codes relevant to respiratory disease are shown and

discussed in Appendix A. These are based on diagnoses but for certain purposes other classifications

(by site, chronicity, cause or age) may be more appropriate. These issues are discussed further in

Appendix A.
We have selected for this review groups of conditions which make an important contribution to at least

one of the indicators shown in Table B.2 and which are broadly ‘lower respiratory’ in nature. Cystic

fibrosis is included because it makes a significant contribution to morbidity and mortality in young adults,

and because of the expensive nature of some of the interventions used in its treatment. Although it is no
longer the cause of substantial mortality and morbidity, tuberculosis is included because it makes special

demands upon chest medicine services and is a particular problem in certain districts with substantial

immigrant populations. Conditions included in the review are:

� lower respiratory infections in children
� lower respiratory infections in adults

� asthma (ICD-9 493, ICD-10 J45–46)

� chronic obstructive pulmonary disease (COPD) (ICD-9 490–492 and 494–496, ICD-10 J41–44)

� respiratory tuberculosis (ICD-9 011–012, ICD-10 A15–16)

� cystic fibrosis (ICD-9 277, ICD-10 E84).

Each section of this chapter presents detailed information relating to acute lower respiratory infections in

children (acute bronchitis, bronchiolitis, pneumonia and whooping cough), acute lower respiratory
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infections in adults (pneumonia and influenza), asthma, chronic obstructive airway disease, respiratory

tuberculosis and cystic fibrosis.

Diseases excluded (ICD-9 and ICD-10 codes)

� Upper respiratory infections (ICD-9 460–465, ICD-10 J01–06) and other upper respiratory conditions

(ICD-9 470–478, ICD-10 J01–06) have been excluded because, although they are extremely common

and cause a lot of minor morbidity, their impact upon mortality is small and the related hospital

workload is often in ear, nose and throat surgery, which is the subject of a separate review.

� Lung cancer (ICD-9 162, ICD-10 C33–34) is a major cause of death, particularly among middle-aged
and elderly men, and places a substantial burden upon inpatient services in general and chest medicine.

It is considered as a separate review in the Health Care Needs Assessment first series.

� Neonatal respiratory problems (ICD-9 769–770, ICD-10 P28).

� Occupational diseases such as farmers’ lung (ICD-9 495, ICD-10 J67), coalworkers’ pneumoconiosis

(ICD-9 500, ICD-10 J60) and other dust diseases (ICD-9 501–505, ICD-10 J60–67) are not discussed in

detail, although such conditions may present special local problems in some areas.

� Other respiratory conditions (ICD 510–519, ICD-10) are also not discussed in detail since the category

includes a heterogeneous assortment of conditions. The category is nevertheless important in terms of
the burden on inpatient services and demands on respiratory specialists.

During 1999, these conditions together accounted for 7% of all deaths, 2.5% of finished consultant
episodes (FCEs) and 3.3% of bed-days.

3 Sub-categories

Lower respiratory infections in children

Acute lower respiratory tract infections (LRTI) in children include a wide variety of diagnoses that

frequently represent poorly defined clinical syndromes used as convenient diagnostic labels, without any
implication of specific site of involvement in the respiratory tract.

� Acute bronchitis (ICD-10 J20): Unspecified bronchitis (ICD8 and ICD-9 490, ICD-10 J40) is more
usually acute than chronic in children, and should be included in estimates of disease incidence. It may

present with cough and/or wheeze. The presence of stridor (noise on inspiration) is characteristic of

laryngotracheobronchitis (‘croup’). This relatively benign illness does not appear as a separate entity in

published statistics.

� Acute bronchiolitis (ICD-10 J21): This is combined with acute bronchitis in ICD8. The distinction is

controversial, as there is rarely pathological evidence to implicate the smaller, rather than the larger

airways. Bronchiolitis is usually applied to the more severe illnesses without evidence of pulmonary

consolidation in the first year of life, and is closely related to respiratory syncytial virus (RSV) infection.
It is rarely diagnosed in children over 12 months of age, although RSV infection may occur at any age.

� Pneumonia (ICD-10 J12–J17): Strictly, this diagnosis is only applicable when there is radiological or

pathological evidence of pulmonary consolidation, but is much more widely applied as a label for

severe illness, particularly by parents. Subdivisions by cause (viral, ICD-9 480; pneumococcal, ICD-9
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481; other bacterial, ICD-9 482) or by presumed site (bronchopneumonia, ICD-9 485; ‘other’

pneumonia: organism unspecified, ICD-9 486) are of little use for epidemiological work in children.

� Whooping cough (ICD-10 A37): This is primarily a clinical diagnosis, as culture of Bordetella pertussis

is inconsistent, particularly after the early days of the illness. It is included here because its severe effects
are mainly confined to the respiratory system.

These are illnesses of concern for three reasons:

� They are an important contribution to childhood mortality, particularly in the post-natal period

(although case-fatality of the average episode is low).

� They cause considerable distress in the child and arouse anxiety among parents.

� Although episodes are usually self-limiting, there is concern about the long-term consequences for

respiratory health in adulthood.1 There is controversy about whether observed associations between

childhood LRTI and later cough, phlegm and poor lung function are a result of ‘lung damage’ or
simply a reflection of a chronic tendency of some children to develop all kinds of chest troubles

(asthma being one possible explanation for such continued susceptibility).

Currently, the objective of services is to prevent death and distress, and to minimise long-term health

consequences of these conditions.

Cause

There is a poor correspondence between the infecting agent and clinical manifestations. However, the

distinction between bacterial and viral illnesses potentially affects management. A more detailed

aetiological classification may be required if specific antiviral therapies are developed.

The majority of LRTI in infants and young children in the developed world have a viral aetiology,2

predominantly parainfluenza types 1–3 (35%), respiratory syncytial virus (22%), influenza types A or B

(12%), and adenovirus (7%).2 Streptococcus pneumoniae and Mycoplasma pneumoniae account for most of
the pneumonias in children above four years of age.3 Mycoplasma pneumoniae accounts for about 15% of

other LRTI in children.2

Comorbidity

Infants with pre-existing cardiorespiratory disease (congenital heart disease, bronchopulmonary

dysplasia, cystic fibrosis) or immunosuppression are at increased risk of death during acute episodes of

LRTI.4 More vigorous therapeutic regimes may be justified in these vulnerable children, but their impact

on the total requirement for services is likely to be small.

Children with asthma are much more common and are at increased risk of episodes labelled as

bronchitis or pneumonia.

Lower respiratory infections in adults

Respiratory tract infections are a major cause of morbidity and mortality in the community and the most

important burden on the health service after mental illness.5 They represent the commonest condition seen
by general practitioners, accounting for 16% of all adult consultations. They are the fifth most important

reason for sickness benefit claims.5

In the 1970s in England and Wales, 25 million prescriptions were written for antibiotics for respiratory

infections per year,6 rising to a peak of over 50 million prescriptions a year in 1995 (Prescription Pricing
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Authority web site). In 1994, the annual cost of prescribed antibiotics exceeded £160 million. More recent

information on prescribing patterns is not routinely available but there is no evidence to suggest that the

burden of illness due to respiratory tract infections has decreased over the last decade.

Within ICD-9 and ICD-10, pneumonia and influenza are coded as follows:

ICD-9 ICD-10

Influenza 487 J10–11

Pneumonia 480–486 J12–J18

Pneumonia

Pneumonia is one of the most serious lower respiratory tract infections and accounts for about ten times as

many deaths in the United Kingdom as all other deaths from infectious diseases combined. In those under
65 years of age, pneumonia deaths equal those from all other infections.7 There are nearly four times as

many deaths from pneumonia in England and Wales in the 5–49 year age group every year as there are

from asthma.8 The case fatality in community-acquired pneumonia ranges from 3% to 15%.9–11 Although

definitions of pneumonia vary, it is estimated that in England and Wales, one person per 1000 in the

general adult population is admitted to hospital with pneumonia annually.12

ICD-9 and 10 include codes for pneumonia attributable to specific causes (viral causes, ICD-9 480,

ICD-10 J12; pneumococci, ICD-9 481, ICD-10 J13; and other bacteria, ICD-9 482, ICD-10 J14–15), but

such classification is often unsatisfactory since no pathogen can be demonstrated in 30–55% of cases.
Non-specific codes, which include bronchopneumonia (ICD-9 485, ICD-10 J180) and pneumonia,

organism unspecified (ICD-9 486, ICD-10 J181–189), are commonly used in routine statistics, particularly

as a non-specific certified cause of death in patients with other chronic conditions. Recent changes in the

coding of death certificates have been introduced in an attempt to minimise this ambiguity and the

usefulness of the ICD codes in the classification of pneumonia is discussed more fully in Appendix A.

Cause-specific pneumonias (i.e. with a named organism) are a potentially preventable cause of

premature mortality, accounting for four times as many deaths under 50 years of age as there are from

asthma. They may usefully be subdivided into infections acquired in the community and in hospital
(nosocomial pneumonia), the latter presenting special problems of prevention and therapy.

Asthma

Asthma is characterised by recurrent episodes of airflow limitation that are usually reversible either

spontaneously or with appropriate treatment. It is accompanied by symptoms of breathlessness, wheezing,

chest tightness and cough.14 It is caused by variations in airways resistance which occur because the airways

have an increased level of responsiveness to a variety of stimuli. Its pathological basis is thought to be a type

of chronic non-infective inflammation.14–16

Asthma is of concern for three reasons:

� It is one of the commonest chronic diseases of childhood and a major cause of acute and chronic

morbidity at all ages, including school absence in children and loss of time from work in adults. There

is evidence that asthma is under-diagnosed and under-treated and thus the ‘community effectiveness’

of anti-asthma medications is limited, despite their proven efficacy, at least in the short term.
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� It incurs major costs in terms of prescribed medications, general practitioner and consultant

(paediatric, respiratory medicine, geriatrics and general medicine) time, and hospital admissions.

Indicators of service use and prescribing have been increasing in recent years.

� It has been listed as a potentially avoidable cause of premature mortality (0–44 years). Although
uncommon in absolute terms, asthma mortality is appreciable relative to other causes, and while

admissions are less common in adults relative to childhood, mortality is more frequent.

ICD codes

In ICD-9, it is 493, and in ICD-10 it is J45 and J46.

1 There is diagnostic confusion and overlap with other conditions. In children the main overlapping
condition is acute bronchitis (ICD-9 466, ICD-10 J20, J21). In adults the main areas of overlap are

diseases characterised by chronic airflow obstruction (ICD-9 490, 491, 497 ICD-10 J40–43); some

analyses group all of these together with asthma, but this is unhelpful because asthma has different

health care requirements.

2 Coding rules have changed at each revision of the ICD in line with changing concepts of asthma vis-à-

vis COPD. Broadly, the rules have shifted with successive revisions away from giving priority to

bronchitis towards giving more priority to asthma.

3 The ICD code does not indicate the severity of asthma, which may vary from subclinical to life-
threatening. Conceptually, severity reflects two factors, the first being the actual physical disturbance

and the second the risk of sudden life-threatening deteriorations. Medical decisions are made with

both factors in mind. Various clinical classifications of asthma have been proposed17 but these have no

ICD counterpart, and tend to be part of a spectrum of clinical and pathophysiological characteristics.

In practice it is probably useful to distinguish chronic asthma and acute asthma but there are all shades

of severity and combinations of these.

4 Chronic asthma may lead to airway re-modelling and eventually to an element of fixed airflow

obstruction similar to COPD.18

5 Asthma tends to be under-diagnosed and doctors in both the primary and secondary sector vary in

their diagnostic practice.19–22

6 The diagnosis of asthma indicates not only the current clinical ‘state’ but also the tendency to asthma

i.e. the asthmatic ‘trait’. Thus a patient may have ‘asthma’ but be currently free of symptoms.

7 In older adults, it may be difficult to distinguish chronic asthma from COPD. Although aetiology

differs, symptoms and in some instances medication used may be similar.23

8 In both children and adults, the medical care of asthma is influenced by the increased likelihood of

co-morbidity due to other conditions belonging to the ‘atopic’ group, namely eczema and hay fever.
These add to the total burden of illness and also tend to be associated with increased severity and worse

prognosis.24

Sub-categories of asthma

For health service purchasing and provision, the most important sub-categories are acute asthma and

chronic asthma. Ideally, sub-categorisation by severity would also be useful. Unfortunately, neither of

these sub-categories are accessible through the routine information systems. ICD-10 now separates acute

severe asthma (J46) from other forms of asthma (J45).
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Chronic obstructive pulmonary (airways) disease

The term COPD is used to describe a syndrome of chronic progressive airflow obstruction, which is not

fully reversible. The airflow limitation is usually both progressive and associated with an abnormal

inflammatory response to inhaled particles or gases.25

The term COPD formerly embraced the pathological diagnosis of emphysema and the clinical diagnosis

of chronic bronchitis, defined by a productive cough for at least three months of the year for two successive

years. However, a productive cough may be present without airflow limitation, and airflow limitation may

develop without a chronic cough, and chronic bronchitis may not necessarily lead to progressive
impairment of respiratory function and life expectancy. For this reason, these terms are not now used

interchangeably with the preferred diagnosis of COPD.

Diagnosis requires lung function to be measured. Life expectancy is related to the reduction in lung

function. COPD was responsible for 4.8% of all deaths in 1999, although diagnostic confusion with

chronic asthma may occur, particularly in the elderly, and statistics based upon diagnosis alone should be

interpreted cautiously.

COPD poses a major public health problem in terms of:

� Mortality, particularly in middle and old age. The three diagnoses remain among the principal certified

causes of death, although their relative contribution is declining, particularly among men. There is also

evidence that impaired ventilatory function (related mainly to COPD) is a risk factor for premature

death from cardiovascular disease, independent of smoking.
� Chronic respiratory disability and recurrent chest infections, leading to premature retirement, loss of

productivity, general practitioner contacts and use of hospital resources.

These diseases rarely occur among persons who have never smoked, and their progression can be slowed if

smoking patients give up smoking. Childhood respiratory infections may also be an important risk factor.1

Thus, much of the public health burden is potentially preventable.

ICD codes

COPD is a relatively new overarching diagnostic term introduced because of considerable diagnostic

confusion between chronic or unspecified bronchitis (ICD-9 490–491, ICD-10 J40–42) and emphysema

(ICD-9 492, ICD-10 J43) in adults. A diagnosis of COAD or COPD (coded to chronic airways obstruction,

ICD-9 496, ICD-10 J44) is increasingly used for adult patients with cough, phlegm, and/or breathlessness

with evidence of irreversible reductions in ventilatory function. In an individual patient, all of these

components may be present, or one or other may be dominant at any particular time. Asthma is
distinguished from these categories on the basis of reversibility of airflow obstruction, although there is

substantial overlap in terms of clinical presentation and therapeutic management, particularly in the

elderly. The ICD-9 and ICD-10 codes relating to COPD and asthma are shown below.

ICD-9 description ICD-9
code

ICD-10
code

ICD-10 description

Bronchitis, not specified as acute or chronic 490 J40

Chronic bronchitis 491 J41 Chronic bronchitis, type specified

J42 Chronic bronchitis, unspecified

Emphysema 492 J43

Asthma 493 J45 Asthma, specified or unspecified

J46 Status asthmaticus

Chronic airways obstruction, not elsewhere classified 496 J44 Chronic obstructive pulmonary disease
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Tuberculosis

This infectious disease still affects millions of people worldwide but until recently has been a diminishing

problem in Britain.26 While the disease can affect any organ, the lungs are involved in 75% of cases.27

Primary infection with the tubercle bacillus can result in clinical disease, or in a contained form of disease

without clinical symptoms that may subsequently be reactivated at times of stress or immune compromise.

Thus, there is a spectrum of pulmonary tuberculosis, from a fulminant disease to an asymptomatic carrier

state. The latter is particularly important as it may spread the disease.

Historically, tuberculosis (TB) prevention and treatment has been the responsibility of a respiratory
physician working from a chest clinic. Appropriate antibiotic therapy is curative and prevents cross-

infection. Concern is growing about the increasing prevalence of drug-resistant TB infections in the UK

and elsewhere.

It is of concern for two reasons:

� it is a preventable cause of death

� it is communicable.

The public health problem in Britain is greatest among immigrant groups, although certain groups of

people are particularly at risk e.g. immunosuppressed patients and those with HIV infection. In America,

the risk of patients with HIV infection acquiring TB is estimated to be 500 times greater than the general

population.28 Although the current impact of HIV on TB in the UK appears small, trends in HIV infection

and clinical AIDS could have a major influence on future patterns of tuberculosis and its impact on

services.
Tuberculosis is commonly subdivided according to the site of involvement: pulmonary (ICD-9 011,

ICD-10 A15-A16), other respiratory (ICD-9 012, ICD-10 A15–A16) and non-respiratory (ICD-9

013–019).

Cystic fibrosis

Cystic fibrosis (ICD-9 277.0, ICD-10 E84) is the commonest inherited disorder in Caucasian populations.

Inherited by the autosomal recessive route, one person in 25 carries one of a variety of genetic defects

affecting a single gene responsible for production of a protein called CFTR (cystic fibrosis transmembrane

conductance regulator). CFTR acts as a chloride channel and genetic defects in this gene affect transport of

salt and water across cell membranes. This primarily affects exocrine secretions in the lungs, pancreas and

sweat glands. In the lung, this causes thickening of mucus, which can readily become infected with
opportunistic bacteria. If untreated, chronic infection leads to bronchiectasis, respiratory failure and

death. Although it is a multi-system disorder, respiratory disease is the main cause of death in 95% of cases.

Defective production of exocrine enzymes in the pancreas results in steatorrhoea and malabsorption. A

high concentration of sodium and chloride in the sweat is used as a diagnostic test. Other organs affected

include the male reproductive tract (absence of the vas deferens in a high proportion of patients, causing

infertility), and the liver.

It is of concern because:

� The prevalence is rising rapidly, particularly among adults, thanks to very marked increases in survival

and improvements in treatment.

� The cost of treating this disease is very high. The average NHS cost has recently been placed at around
£8000 per patient per year, but this varies according to age and severity.

� It is now an important cause of death and hospital admission among young adults.
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There is potential for prevention by use of prenatal genetic screening, and to prevent long-term morbidity

by early diagnosis and aggressive treatment in specialist centres. Treatment is centred on aggressive

management of respiratory infections, including use of nebulised and intravenous antibiotics, to minimise

lung damage, maximise lung function and allow individuals to pursue a normal active lifestyle. Individuals
need regular respiratory physiotherapy, an active exercise programme, a high calorie diet, vitamin

supplements and pancreatic enzyme supplements. Where possible, treatment is undertaken at home,

work or school to minimise impact on lifestyle. In severely affected individuals, life can be prolonged by

heart-lung or double-lung transplantation. Survival and clinical status are significantly increased if a centre

specialising in treatment of cystic fibrosis undertakes treatment.

The link between genotype and phenotype is not completely clear. The commonest mutation affecting

the cystic fibrosis gene is the delta-F-508 mutation, responsible for just over two-thirds of all mutations in

the UK population. Pancreatic insufficiency occurs in about 10% of patients with cystic fibrosis, and
appears to be associated with both a favourable prognosis, and also with absence of the delta-F-508

mutation, but this association is not absolute. Therefore, at present it is not possible to predict phenotype

from the genotype.

Use of sub-categories in this chapter

The six sub-categories described above have sufficient clinical, epidemiological and public health
differences to be dealt with separately throughout most of this chapter. However, in the sections concerned

with models of care, outcomes, targets and research, some categories have been collapsed into lower

respiratory infections (adult and children) and obstructive lung diseases (asthma and COPD).

4 Prevalence and incidence

Morbidity

Table B.3 summarises the principal findings from ad hoc surveys of prevalence and incidence of lower

respiratory disease. Many respiratory problems are characterised by acute episodes occurring periodically

in persons with chronic symptoms or increased susceptibility. Measures of prevalence, i.e. numbers of

persons affected, are the most commonly reported index. Incidence may be estimated from recall of

episodes over a defined prior period (often from birth), i.e. cumulative incidence. Few surveys offer

information on the incidence of spells of illness (comparable to hospital admission rates), which may be

the most relevant measure for planning acute services.

Acute lower respiratory infections in children

Population surveys

A number of large population surveys of respiratory disease in childhood carried out in the 1960s and

1970s included questions relating to bronchitis and pneumonia (Table 1). More recent evidence is not

available, reflecting the declining interest in these conditions. There are major problems posed by the

definition and incomplete recall of disease episodes by parents.29
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These surveys suggest that about 20% of children are affected by bronchitis (probably including
bronchiolitis) at some time in early childhood, but estimates of the cumulative incidence of pneumonia

are less consistent (ranging from 1% to 5%). Many of the illnesses recalled as bronchitis may have been

episodes of wheeze related to asthma.

Epidemiological surveys have found associations of bronchitis, bronchiolitis and pneumonia in

children with:

� Sex: The male:female ratio is about 1.3:1.30

� Region: Marked regional variation exists in reported bronchitis, but not pneumonia.30,31 High

bronchitis incidence is reported in north and west England, and Wales, and low incidence in Scotland

and East Anglia.

� Poor socio-economic status: There are strong trends for both parental recall of bronchitis and
pneumonia.30,32 Effects are partly related to family size/composition, parental smoking and, possibly,

infant feeding.

� Sibship size: Lower respiratory illnesses in the first two years of life are more common in large

families.30,31 There is some evidence for an association with day care attendance.2

� Ethnicity: A lower incidence of bronchitis among inner-city ethnic minorities than among inner-city

whites has been reported, though based on small numbers.33

� Parental smoking: A strong, consistent and dose-related association has been reported, particularly in

children under three years of age.34,35

� Breast feeding: Findings are less consistent, though they tend towards an increased risk of LRTI in

bottle-fed children. This may be due to confounding by parental smoking.

� Prematurity and low birth weight: These are related to bronchiolitis and pneumonia, particularly in

early life, but not to bronchitis.30
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Table 1: Estimates of incidence of acute lower respiratory illness in early childhood obtained by

parental recall from population surveys of British children.

Place Date Number
studied

Illness Cumulative
incidence

By age Notes

Kent36 1964 4,700 Bronchitis 23.0% 5

Pneumonia 3.0% 5

National (1958 cohort)31,37 1965 10,500 Pneumonia 3.0% 5

1.0% 1

14,000 Bronchitis with

wheezing

17.0% 7 (i)

Selected urban and rural areas 1966 11,500 Bronchitis 23.0% 6–10 (ii)

in England and Wales31,32 9.0% 1

Pneumonia 5.0% 6–10 (ii)

1.8% 1

Whooping cough 16.0% 6–10

1.6% 1

National (1970 cohort)30 1975 13,500 Bronchitis 17.0% 5

Pneumonia 1.6% 5

(i) should probably be considered as a manifestation of asthma

(i) & (ii) unpublished analyses of data31
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General practice consultations

There are three principal sources. These data principally rely on clinical diagnoses with only limited

reference to laboratory and radiological tests and therefore caution is required when comparing rates of

disease with those from other sources (e.g. special studies or hospital data).

� National Morbidity Studies 1981–2 and 1991–2: Acute bronchitis is a much more common

presentation in general practice than pneumonia. In the Fourth National Morbidity Survey 1991–2,

157.8 per 1000 persons aged 0–4 consulted during the year with one or more episodes of acute

bronchitis (including bronchiolitis), whereas the figure for pneumonia was only 3.7 per 1000

(Table B.7). The male:female ratio was 1.12:1 for acute bronchitis and 1.48:1 for pneumonia,

consistent with the cumulative incidence data from surveys. In 1991–2, 1.2 per 1000 children consulted

for whooping cough, almost a ten-fold fall from 1981–2, but this figure will vary from year to year.
� Medical Research Council Collaborative Study 1964–66: A special study of respiratory illnesses in

selected practices,38 this provides more detail on the clinical syndromes encountered in general

practice and in hospital than is available in the other two sources, but is based on a relatively small

number of cases.

� RCGP Weekly Returns Service 1967–90: This continuous monitoring using ‘spotter’ practices

highlights the marked seasonality in acute LRTI, with a two to three-fold variation in incidence of

acute bronchitis and three to four-fold variation in incidence of pneumonia during childhood.39 This

places high demands upon primary and secondary care during the winter months, upon which may be
superimposed epidemics of pertussis, measles and influenza.

Hospital admissions

� Rates of admission: In England in 1998–99, there were 24.3 FCEs per 10 000 children aged 0–14 for

acute bronchitis (including bronchiolitis) and 13.4 per 10 000 for pneumonia (including influenza).

The 0–4-year age group accounted for over 99% of FCEs for acute bronchitis and over 75% of FCEs for

pneumonia. The male:female ratio for acute bronchitis and bronchiolitis was higher than for incidence
or general practice data (1.5:1), but was lower for pneumonia (1.3:1).

� Regional variations: Variations by hospital region cannot be adequately described from published

statistics because admissions for acute bronchitis are not presented by region. The available data,

relating to chronic/unspecified bronchitis and pneumonia, may be influenced by diagnostic transfer

from acute bronchitis.

� Time trends: National rates of admission for bronchitis, bronchiolitis and pneumonia in childhood

have been falling. The rates for 1985 were about 10% lower than the equivalent figures for 1982. More

recent data indicate that the rate of FCEs for 1998–99 is higher than the admission rate for 1985 (37.7
vs. 21.8 per 10 000), but the change to recording FCEs confuses the interpretation of these data, and it is

not possible to comment on the trend in admissions during this time period. Further reductions may

well have occurred since 1985.

Infectious disease notifications

Information on notifications of infectious disease are available from the Public Health Laboratory Service

web site on http://www.phls.co.uk/topics_az/index.htm.
Figure 1 shows notifications of whooping cough by age group 1980–1998. There has been a quite

dramatic decline in notifications, particularly in children under 10 years of age. Figure 2 shows

immunisation uptake for whooping cough from 1966 to 1998, showing a large rise in proportion of

eligible children immunised by 1998.
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Lower respiratory infections in adults

Community-acquired pneumonia

The incidence of community-acquired pneumonia varies from 230 to 360 per 100 000 population at all

ages, and 470 per 100 000 in the adult population.9–11,40 Recent UK figures put the incidence slightly higher
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Figure 1: Notifications of whooping cough, England and Wales, by age group, 1980 to 1998. From

Public Health Laboratory Service web site.
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at 500 per 100 000, with 32% of episodes treated in hospital. The incidence is high in infants, falls in young

children, and then rises again to over 1000 per 100 000 beyond age 45. The median age at onset is 59 years

(mean 48–51 years). There is a marked seasonal distribution with a peak occurring between January and

March. Approximately 3% of all patients with community-acquired infections will die and 5–22% will be
admitted to hospital. This wide variation in hospital admission reflects methodological differences

between surveys as well as health service factors such as availability of beds and admission policy.

It is possible to estimate the relative contribution of various micro-organisms from community surveys

of pneumonia where the case has been admitted to hospital. However, because pathogens can only be

demonstrated in 45–70% of pneumonias,10,11,41 classification by causative organism is not entirely

satisfactory. Clinical definitions of pneumonia may also vary. For example, some surveys have used

evidence of chest infection with radiological confirmation as a case definition whereas others have used

clinical findings only. These factors help account for the variation in prevalence and incidence rates in
different studies.

Streptococcus pneumoniae 34–36%

Haemophilus influenzae 10%

Influenza A 6–7%
Staphylococcus aureus 1%

Escherichia coli 1%

Legionella pneumophila 0.5–15%

Proteus mirabilis 0.5%

Actinomyces israelii 0.5%

Mycoplasma pneumoniae 1–18%

Chlamydia psittaci 1%

Influenza B 2%
Respiratory syncytial virus (RSV) 2%

Adenovirus 2%

Parainfluenza virus 2%

Cytomegalovirus 0.5%

Streptococcus pneumoniae, Haemophilus influenzae and influenza A virus are the commonest pathogens

causing community-acquired pneumonia. Mycoplasma pneumoniae epidemics occur about every four

years.42 Some organisms show seasonal patterns of infection. Microbiology may differ in patients with

chronic respiratory disorders, immunocompromised patients or in alcoholic patients. In epidemic years,

Mycoplasma is the most common cause of pneumonias requiring hospital admission.43 Influenza

pneumonia also occurs in epidemics; the most recent in the UK was in the winter of 1989/90 when

25 000 excess deaths were estimated to have occurred, 82% of which occurring in people over 75 years of
age.44 Legionella accounts for 2–5% (up to 15% in one survey)9 of cases of pneumonia,11 of which about a

third will have been acquired abroad.

Risk factors for death from community-acquired pneumonia include age, tachypnoea, hypotension,

hypothermia, diabetes mellitus, neoplasm, neurological disease, leukopenia, bacteraemia and more than

one lobe affected.45

Nosocomial pneumonia

Despite the significant economic burden that it represents, the aetiology and pathogenesis of nosocomial

pneumonia is poorly understood and there are no readily available UK figures on its incidence. However,

data from the United States suggests that the incidence of nosocomial pneumonia ranges from 5–10 cases
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per 1000 patient admissions46 and up to 120–220 per 1000 admissions in intensive care units.47 Hospital-

acquired pneumonia accounts for 10–19% of all nosocomial infections.

Risk factors for nosocomial pneumonia include: age greater than 70 years, admission to an intensive care

unit, chronic lung disease and thoracic and upper abdominal surgery.47 Several of these risk factors
are amenable to modification and it has been estimated that approximately a third of the mortality may be

preventable.48 American studies47 suggest a 36% fatality rate with increased risk related to the type of

organism, bilateral radiographic changes, the presence of respiratory failure, age and inappropriate

antibiotic therapy.

Asthma

Prevalence and incidence as indicators of health needs

Most studies were not done with health needs in mind and lack relevant data on severity and other

clinically relevant aspects of the illness. Thus, knowledge of prevalence and incidence is not readily

translated into a measure of health need. Also, because asthma is a treatable and suppressible condition,

prevalence could, theoretically, reflect treatment in the community. This will have implications for

outcome indicators.

Table 2 shows various indicators of asthma morbidity and mortality by broad age group taken from the

data in Appendix B and from ad hoc studies. The following discussion deals with some of these in more

detail and includes a list of references to British studies of prevalence and incidence.

Table 2: Summary of available information on morbidity and mortality statistics for asthma and

symptoms of wheeze (percentages). Figures updated to include Health Survey for England 1996 which

includes different age groups.

Age group (%)

0–14 15–44 45–64 65þ

Morbidity and mortality

Incidence per year 1–2

Life-time incidence 30 32 34 34

Current wheezing or 12 month period prevalence 12–18 10 (19% 16–44) 15–22 24

Persistent wheezing 4 4 6

Severe acute attacks 1

Disabling disease 1–2 3

Diagnosis of asthma 4–6 (21% 2–15) 4 (15% 16–44) 10 10

Requiring regular treatment or care 4–6 4–9 4–9 4–13

Mortality 0.00020 0.00067 0.00247 0.0108

Prevalence of current asthma

Because of the variable level of diagnosis of asthma in children it is customary to use wheezing as the

indicator of asthma in prevalence surveys. This approach is less helpful in middle-aged and elderly groups
because wheezing may be a symptom of COPD. Prevalence may be recorded as ‘current’ but it is preferable

to record the reported prevalence over the previous year (12 month period prevalence) to permit

comparability between surveys. These rates will include a considerable proportion of subjects with mild

disease and, in the elderly, it may be difficult to infer the proportion who have asthma rather than wheezing
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associated with COPD. Very few studies have measured the severity of asthma in such a way as to aid the

evaluation and planning of clinical care and services.

Overall, the prevalence of asthma sufficiently severe to require regular medical supervision is very

similar across all ages – about 4%, and this figure appears to be rising. In children, 7–10% of all 12–14 year
olds in the UK report more than four attacks per year, and 5% of adults report themselves to be on regular

anti-asthma medication.

Information on the prevalence of symptoms has recently been incorporated in the Health Survey for

England,49 and a review of respiratory symptoms and lung function in young people was also carried out

using this survey.50 The important findings from these surveys are summarised in Table 3 and Figures 3
to 5. Overall, one third of adults and 28% of children had a history of wheezing. The prevalence of
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Table 3: Risk factors for wheeze in last 12 months for adults and children, by sex 1995–1996 for adults

and 1995–1997 combined for children.

OR 95% confidence interval

Factors associated with prevalence of wheeze in last 12 months in adults

Males

Exposure to other people’s smoke > 20 hrs a week 1.19 1.05, 1.35

Ex regular smoker 1.46 1.28, 1.60

Less than 20 a day 2.07 18.4, 2.34

20 or more a day 3.44 3.00, 3.93

Social class IIIN 1.15 1.04, 1.56

Social class IIIM 1.43 1.18, 1.72

Social class IV 1.24 1.00, 1.52

Social class V 1.48 1.15, 1.90

Suburban dwelling 1.13 1.01, 1.25

Urban dwelling 1.15 1.01, 1.31

Females

Exposure to other people’s smoke 6 to 19 hrs a week 1.32 1.17, 1.49

Exposure to other people’s smoke > 20 hrs a week 1.4 1.24, 1.58

Ex smoker 1.67 1.51, 1.85

Less than 20 a day 2.03 1.83, 2.25

20 or more a day 2.76 2.40, 3.19

Suburban dwelling 1.17 1.06, 1.29

Urban dwelling 1.3 1.15, 1.46

Factors associated with prevalence of wheeze in last 12 months in children

Boys aged 2 to 15

5 or more in household 0.8 0.66, 0.97

Father has diagnosed asthma 2.11 1.63, 2.74

Mother has diagnosed asthma 2.15 1.69, 2.73

Girls aged 2 to 15

Suburban dwelling 1.46 1.10, 1.94

Rural dwelling 1.63 1.18, 2.24

5 or more in household 0.8 0.65, 0.98

Father has diagnosed asthma 1.39 1.04, 1.87

Mother has diagnosed asthma 1.74 1.34, 2.26

Source: Health Survey for England.
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Figure 3: Proportion of children and adults with various respiratory symptoms by age and sex,

1995–1996 for adults and 1995–1997 combined for children.

Source : Health Survey for England.
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Figure 4: Proportion who have ever wheezed and who had most recent attack within five years who

are currently receiving certain types of drug treatment 1995–1996 for adults and 1995–1997 combined

for children.

Source : Health Survey for England.
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doctor-diagnosed asthma was 12% in adults and 21% in children. Of those reporting wheezing or asthma,

47% adults and 62% of children had been prescribed medication for their symptoms in the last 12 months.

Incidence

Incidence (persons) is a measure of the rate at which persons develop asthma for the first time. In the

National Child Development Study 1958 Cohort, incidence was highest in the first seven years of

268 Lower Respiratory Disease

Figure 5: Prevalence of wheeze and doctor-diagnosed asthma by social class 1995–1996 for adults and

1995–1997 combined for children.

Source : Health Survey for England.
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life (approximately 2–3% per annum) then levelled out at 0.7% per annum from ages 11 to 23.51 The

cumulative incidence to age 23 was about 30%, and to 33 was 43%, which agrees with studies of general

practice records.52–54 These are higher than previous figures because asthma has a good prognosis in

childhood – only about 20% of early wheezers (50% in more severe cases) persist to age 23. The health
service implication is that a much higher proportion of the population will require care for asthma at some

time during their life than is apparent from the prevalence figures.

Incidence during childhood is strongly associated with pneumonia, hay fever and eczema, and more

weakly with male sex, antepartum haemorrhage, whooping cough, migraine and recurrent abdominal

pain. From 17–33 years, incidence is strongly related to cigarette smoking and hay fever, and more weakly

with female sex, albuminuria in pregnancy, eczema and migraine. Smoking in pregnancy is weakly

associated with childhood asthma, but more strongly with incidence after age 16. Relapse at 33 is associated

with atopy and current smoking. These suggest several preventive measures may reduce both incidence
and improve prognosis of asthma.54

For understanding health needs it is also important to have information about the patterns of acute

asthma attacks experienced by individuals, i.e. incidence (spells). High utilisation may be due to a higher

number of patients presenting for care or to a similar number of patients presenting more frequently.

Because there is a lack of data about the epidemiology of acute episodes of asthma it is difficult to estimate

the risk of fatality in an attack or understand the dynamics of care of acute asthma.

Prognosis

About 50% of young children with regular wheezing will still have symptoms in early adult life. The longer-

term prognosis is uncertain. Mortality follow-up of patients with asthma reveals a considerable cumulative

risk of mortality.55 There is also evidence that chronic asthma is associated with the development of fixed

airflow obstruction or remodelling similar to that seen in COPD.18

Sex difference

Incidence and prevalence are higher among boys than girls but by the late teens the incidence has become

higher in girls. Prevalence is fairly similar between the sexes during adult life.

Trends

Temporal changes to reported asthma prevalence may be difficult to interpret due to an increasing

acceptance of the label ‘asthma’. However, there have been a small number of studies in children that have

reported the prevalence of recurrent symptoms, principally wheezing in the absence of respiratory
infection, using the same questionnaire instrument. Overall, these suggest an overall rise in symptom

prevalence.56–60 In the UK, one survey suggested that the prevalence of wheezing among 5–11 year olds

rose by more than 30% during the period 1982–1992, while a separate study from Aberdeen found that

wheezing prevalence rose from 10 to 20% between 1964 and 1989 along with a general rise in the symptoms

of other atopic diseases (hayfever and eczema).60 Similar changes have been observed for children in the

USA.60 However, data for adults is lacking and there is little evidence regarding changes to the severity of

asthma symptoms. These are areas that need further research. In children, more marked changes have

occurred in the prevalence of a diagnosis of asthma,56,58,61 GP consultations62 and hospital admissions,63

all three of which are susceptible to non-epidemiological influences.

Trends in self-reported asthma, GP consultations, inpatient treatment, mortality and prescribing for

asthma have been reported in a recent epidemiological overview of asthma.64 Self-reported asthma has

risen in all age groups, most markedly in children between 1984 and 1991. Prescriptions for asthma drugs
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rose from 12.71 million items in 1980 to 31.25 million items in 1993. However, the extent to which this

reflects an increased awareness of asthma and appropriate treatment compared to an increase in either

incidence or severity is not clear. There is evidence from a recent survey in children aged 12–14 that

substantial asthma morbidity is still going undiagnosed and untreated,65 with up to 3.4% displaying severe
symptoms that were untreated.

When viewed over the long term, there is evidence of an increase in asthma mortality.66 An epidemic of

asthma deaths was experienced in the mid-1960s but this subsided to prior levels, probably due to the

correction of its cause (iatrogenic effect of a new anti-asthmatic preparation).67 Following this there was

further evidence of an increase from 1973 to 1985 in mortality among the 5–35 age group.66 A recent

analysis of mortality from 1979–1989 (within ICD 9th revision) up to age 45 indicated that the only

significant increase was within the 15–25 age group (averaging þ2% per year), with the other groups

showing no change.68 In adults over 65 the trend is upward but difficult to interpret because of the scope
for transfer from the more numerous COPD deaths. Age-standardised mortality rates for asthma have

been falling in Britain since the early 1990.64

Geographical, social and ethnic effects on incidence and prevalence

In children, asthma may be more prevalent in the south of the UK than in the north.69 The prevalence also

appears to be relatively high in Wales.32 Little is known about geographical factors and adult

asthma although there is clearly some variation.70 In the 1996 Health Survey for England, adult asthma
prevalence appeared to be slightly higher in the south.49

Most studies of infants and young children report a positive influence of social factors on the incidence

of wheezing illness, possibly reflecting greater exposure to infections and tobacco smoke in the manual

classes.71–73 After about the age of five the effect of social factors tends to fade.51 In the past there was

probably a class effect on labelling74–76 but this has not been observed in recent studies. Among adults, a

diagnosis of asthma is still reported more by non-manual classes.77 Analysis of the OPCS disability survey

indicates that disability associated with asthma is two to three times more frequent in manual than in non-

manual classes. It is relevant here to note evidence that adult asthmatics of manual social class have been
found to have potentially greater degrees of reversibility of air flow obstruction.78 Asthma in childhood has

a measurable though small effect on employment prospects and on social status.79 There is some evidence

that mortality is higher in adults from lower social classes.80

In the recent Health Survey for England, self-reported wheezing in the last 12 months showed a

noticeable positive social class gradient for adult men and women, but the gradient was less clear for

children and doctor-diagnosed asthma (Figure 5).

Two epidemiological studies have examined the question of ethnicity and asthma in children. One

found no relationship with ethnicity.81 The other, while finding no relationship with asthma, did find a
higher prevalence of wheezing in whites and those from Caribbean communities.33 It is unlikely that the

ethnic composition of a district will have a significant effect on health needs for asthma. There is no

epidemiological evidence relating to ethnicity in adults although there are reports which indicate that

hospital use may be greater among Asian asthmatics.82 Studies in the US indicate that more frequent and

severe asthma in adult blacks can be explained by social and environmental factors.73

Chronic obstructive pulmonary (airways) disease

The prevalence of chronic bronchitis and COPD is closely related to the smoking habits of the

population.83 There has been a decline in morbidity attributed to chronic bronchitis over the last

40 years. However, Britain continues to have high prevalence rates compared to other developed countries

even after controlling for smoking habits.84 Table 4 summarises population-based surveys of the
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prevalence of chronic cough and phlegm over the last 40 years. Chronic bronchitis as defined by the

Medical Research Council (persistent cough with phlegm production) now affects about 17% of men and

6% of women in middle age. The prevalence of COPD is lower; about 5% in men and 3% in women of

middle age.85 Prevalence increases with age, and is found to be higher in men.86

Comparing these figures with surveys carried out during the 1950s and 1960s suggests that prevalence is

declining, in line with trends in the smoking habits of this age group.

Both productive cough and impaired lung function are much more common in poorer socio-economic

groups, in northerly regions and Wales, and among urban rather than rural populations.86 These

variations are only partly explained by smoking habits.

Tuberculosis

Tuberculosis is a notifiable disease, and although an underestimate of the true level of disease, notifications

provide a useful indicator of trends in the level of disease.

Notifications declined steadily since recording began in 1913, but have levelled off since the mid-1980s

(Figure 6). Since 1988, notifications have risen slightly year on year at a rate of approximately 1% per

annum for respiratory TB and 4% per annum for non-respiratory TB (Figure 7). This reversal in decline

has also been seen in America where it has been attributed to HIV infection, but this does not appear to be

the case in the UK at present.

Notification rates show wide regional variations, with the highest rates and greatest rise since 1993 being in

London (34.0 per 100 000, rising from 28.3 per 100 000 in 1993), and the lowest rate being in Eastern region

(5.0 per 100 000).97
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Figure 6: Notifications of tuberculosis in England and Wales, 1913–1998.

Source : Public Health Laboratory Service web site (www.phls.co.uk).
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TB and HIV infection

TB in those with HIV infection is most commonly the result of reactivation of a dormant infection and

therefore occurs in those previously exposed to TB.98 In the UK, there currently appears to be little overlap

between the sub-population with HIV infection and those with previous tuberculous infection.99 The

proportion of AIDS cases in whom TB occurs is relatively small (5% of AIDS cases by July 1990, between

4 and 6% in 1998),100 and less than 0.5% of patients notified with TB in 1988 were identified as having
AIDS.101 By the 1993 survey of notifications, this proportion had risen to 2.0% of all eligible adult cases,

and this was higher in London (4.3%) than elsewhere (0.8%).102 However, the likely future impact of HIV

on TB is uncertain.

TB and ethnicity

The MRC study in 198327 showed considerable differences between ethnic groups in the estimated yearly

rates of notifications of respiratory TB in England and Wales, subsequently confirmed by further surveys of

notifications in 1988 and 1993102 (Figure 8). Notification rates have generally decreased in the white,

Indian and Black Caribbean groups, but have increased in the Black African, Pakistani, Bangladeshi and

other ethnic groups since 1988.
Amongst immigrants from the Indian sub-continent, prevalence rates decrease as period of residence in

the UK increases, particularly beyond five years.103 The majority of the increase in cases in the Black

African and other ethnic groups in 1993 were also due to recent immigration.102

Non-respiratory TB is more common in patients of Indian subcontinent origin (46% non-respiratory

cases, compared with 16% in the white population).
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Figure 7: Notifications of tuberculosis in England and Wales, 1980–1998.

Source : Public Health Laboratory Service web site (www.phls.co.uk).
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TB and other risk factors

Age is a major risk factor for tuberculosis, and notification rates increase with age in all ethnic groups.

Among white patients, the majority of cases are in older age groups,104 while the greatest proportion of

cases in patients from the Indian sub-continent occur in those aged under 35 (Figure 9).103
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Figure 8: Notification rates per 100 000 population by ethnic group for tuberculosis in England,
1983–1993.

Source : Kumar et al. (1997)98 and PHLS web site (www.phls.co.uk).
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Figure 9: Notification rates of TB by age and sex, England and Wales, 1998.

Source : Public Health Laboratory Service web site (www.phls.co.uk).
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The homeless constitute a major risk group, with a confirmed prevalence of 1.5% (1500 per 100 000) in one

study.

Drug resistance

Resistance to one or more anti-tuberculous drug is a global problem. A study in 1998 for the World Health

Organisation identified the total prevalence of resistance to a single drug to be 12.6% globally, and 1.9% in

England and Wales.105 Recent data from the UK Mycobacterial Resistance Network suggests that isoniazid

resistance occurs in 6.3% of isolates in individuals with no previous history of TB, and 17.0% in those with

previous history of TB. Multi-drug resistance occurs in 1.0% of those with no previous history, and 11.0%

of those with a previous history.

Cystic fibrosis

People who carry the defective gene comprise about one in 25 of the population, and the great majority of

these individuals have no clinical abnormality. Approximately 1 in 2500 live births are affected by cystic

fibrosis in the UK, i.e. approximately 250 births in England and Wales per year. The United Kingdom

Cystic Fibrosis Survey,106 which is a case register, estimates that there are 7500 individuals in the UK with

cystic fibrosis of whom 57% are under 15 years of age and 43% are adults (Figures 10 and 11). The

proportion of adults is expected to rise to over 50% by the year 2000. This gives a prevalence of

approximately 140 affected individuals per million resident population. Prevalence is higher in the 0 to 14
age group (440 per million) and 15 to 24 age group (300 per million), but is lower in the over 25 age group

(35 per million). The prevalence in the UK is rising by approximately 160 individuals per year, of whom the

majority are adults.107 Current median survival is around 28 years of age, but survival of the current birth

cohort is predicted to exceed 40–50 years.

Prevalence varies little across the country. The disease is much more common in Caucasian populations

than those from other ethnic backgrounds, but still occurs in these groups, although much more rarely.
Cystic fibrosis can in particular be underdiagnosed in people with an ethnic origin in the Indian

subcontinent.
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Figure 10: United Kingdom cystic fibrosis population: based on estimates or projections from 1992

UK CF Survey Data.165
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The majority of affected individuals are able to undertake normal education and full-time employment,

but one quarter of affected adults are unable to work due to ill health.

Mortality

Lower respiratory conditions (including lung cancer) account for 23% of all deaths. They account for

almost 15% of all deaths up to age 65, increasing thereafter due to a rising contribution from COPD and

pneumonia to almost 25% (Figures B.1 and B.2).

Lower respiratory infection in childhood

Lower respiratory infection in childhood is rarely fatal (15 per million 0–14 year olds in 1999), yet

bronchitis, bronchiolitis and pneumonia account for 3% of all deaths in this age group (Table B.4). Deaths
due to acute LRTI in childhood are mainly a problem of the first year of life. Deaths up to 28 days should be

excluded from consideration, as they will be heavily influenced by cases of respiratory distress syndrome in

premature babies. In England and Wales during 1989, bronchitis, bronchiolitis and pneumonia together

accounted for 5% of all post-neonatal deaths.108 In 1999, deaths due to bronchitis, bronchiolitis,

276 Lower Respiratory Disease

Figure 11: Regional population of cystic fibrosis patients (adults and children): 1992 regional

boundaries.165
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pneumonia and whooping cough comprised 2.9% all deaths in the 0–4 age group. The male:female ratio at

this age is about 1.4:1, closely reflecting the sex difference in admissions and somewhat greater than that for

incidence. For children aged 5–14, the male:female ratio rises to 1.9:1. Children of parents in social class IV

or V are three times more likely to die of respiratory conditions at ages one to four than children in social
classes I or II.109 This is somewhat greater than the social class differential in incidence suggested by survey

data. Post-neonatal mortality and deaths at ages 5–14 are less strongly related to parental social class.

Regional variations in mortality are difficult to interpret in the absence of good data on geographical

patterns of incidence.

Pneumonia in adults

Pneumonia is frequently recorded as the cause of death, especially in the very old, where other chronic
diseases may have predisposed to death. Changes in the coding of underlying cause of death in England

and Wales from 1984 onwards now give precedence to certain other conditions mentioned on the death

certificate when pneumonia is recorded as the primary cause, but this does not entirely solve this problem.

Pneumonia (all forms) was certified as the underlying cause in 10.7% of all deaths in 1999 (after

implementing the new coding rules as discussed above). In the 15–64 age group, this proportion was 3.3%,

representing rates of 22 per million at age 15–44 years and 198 per million at age 45–64 years (Table B.4).

Asthma

Mortality is best thought of as an indicator of case-fatality rather than of morbidity and it is notable that

the ratio of mortality to prevalence increases rapidly with age.19,22,23,56,57,63,70,85,110–115 Asthma mortality

has a high profile, but accounts for less than 0.25% of all deaths (Table B.1); an average general practice

could expect to experience the death of a child asthmatic only once in 1000 practice-years. There is concern

that asthma mortality has risen over the past 20 years, but this is mainly a problem in older adults, where

transfer of deaths from COPD poses a major problem of interpretation. Among children and young adults,

where diagnostic transfer is less problematic, the actual rates of fatal asthma are low: 2.3 per million (0.4%
of all deaths) at age 0–14 and 6.3 per million (0.8% of all deaths) at age 15–44 (Table B.4). Asthma

mortality in children has not increased during the 1990s.

Chronic obstructive pulmonary disease

While mortality attributed to chronic bronchitis has decreased considerably over the last 30 years,116,117

mortality due to Chronic Airways Obstruction (a new ICD code introduced in 1979), and later COPD

(ICD-9 496, ICD-10 J40–47), has been increasing. This is probably due to an increasing shift in diagnostic
labelling from chronic bronchitis and emphysema (ICD-9 490–492, ICD-10 J40–43) rather than a change

in the epidemiology of COPD.118 However, overall death rates from these three conditions combined have

been declining over the past 30 years. In 1999, these three diseases were certified as the underlying cause of

5.7% of all male deaths and 4.0% of all female deaths. The majority of these deaths occurred in elderly

people, but in middle age (45–64 years) 194 per million persons died of chronic bronchitis, emphysema or

COPD, 3.4% of all such premature deaths.

Tuberculosis

Pulmonary tuberculosis now accounts for less than 0.1% of all deaths, about 300, in the UK per year. Age-

specific mortality rates for tuberculosis have been declining in England and Wales since the mid-1900s.

Case-fatality rates continue to decrease in all age groups, although the overall annual mortality rate
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declined by only 0.13% between 1974 and 1987. This is because the incidence of disease in those over 75

years has declined more slowly than in the rest of the population and the size of this age group has

increased.119

Cystic fibrosis

Overall, cystic fibrosis is a rare cause of death, accounting for less than 0.1% of all deaths. However, in

children and young adults aged 5–25 it is the second most important respiratory cause of death (after

pneumonia), accounting for 23% of all respiratory deaths, and 1.4% of all deaths, in these age groups.

Median survival continues to increase, and is currently around 27 years. Survival is improving for each
successive birth cohort, and for the current birth cohort it is expected to exceed 40 years.120

5 Services available

Health care sectors concerned

Respiratory conditions are managed at all levels of the health service. Acute conditions or acute

exacerbations of chronic conditions involve family health services and in some cases result in hospital

admission including the use of intensive care units and the whole range of emergency services. Patients

with chronic respiratory conditions use family health services and outpatients. Self-care and patient

decision-making is a major feature of the management of chronic conditions and of their acute

exacerbations.
Patients with respiratory diseases are managed by the specialties of paediatrics, adult general medicine,

respiratory medicine, cardiothoracic surgery and geriatrics. Varying degrees of sub-specialisation are

observed within respiratory medicine. The care is essentially medical, i.e. using clinical assessment and

treatment with drugs and other non-surgical supportive treatment. Respiratory diseases are also the

concern of public health medicine and non-health agencies concerned with air quality, living conditions

and smoking control.

Provision of respiratory specialist care

The British Thoracic Society (BTS) now recommends one consultant with a specialist interest in thoracic
medicine per 60 000 population (the previous figure proposed in the late 1970s was one per 150 000, and in

the 1990s, one per 100 000). This would bring Britain into line with the European average for respiratory

consultant provision. Figures from the Royal College of Physicians of London Consultant Census showed

that in 1996 there were 426 consultants citing a specialist interest in thoracic medicine in England and

Wales, representing 0.8 per 100 000, with considerable regional variation. By 2003 this figure had risen to

502 consultants, or 1 per 100 000. This figure includes consultants working in academic and research posts.

Expansion in consultant numbers occurred in thoracic medicine at a similar rate to medical specialties in

general (7% per annum) during the 1990s but have fallen to 5.7% per annum since 2000 (figures from
British Thoracic Society). Diagnostic facilities are used by a minority of patients and include lung function

laboratories, radiology, blood gas analysis, endoscopy, allergy testing and microbiology.

Supporting services are used by only a minority of patients and include physiotherapy, specialist home

care nurses, rehabilitation and domiciliary oxygen.
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Service availability and utilisation

Table B.1 shows the proportion of all hospital discharges, hospital bed-days and general practice

consultations attributable to various respiratory diseases, for both sexes and all ages combined. These

estimates are based on reliable recent data (i.e. hospital admissions data for England 1998–99, cause specific

and overall mortality for England and Wales from the Office for National Statistics, 1999, and the Fourth

National Morbidity Survey in General Practice 1991–92), with rates calculated using the appropriate

mid-year population estimates. These figures represent the workload directly attributable to respiratory

illness. Such data are only indirectly related to the measures of incidence and prevalence discussed above.
Co-existing respiratory disease is often an important but unquantified factor contributing to case fatality

in other diseases (e.g. myocardial infarction), and may substantially prolong length of stay (e.g. after

surgical operation).

Table B.2 translates these figures into the experience of a hypothetical ‘average’ district with a

population of 500 000 persons of similar age and sex distribution to that of England and Wales in 1999.

In any specific district, these figures will be subject to a degree of modification to take account of

geographical variations related to environmental, occupational, social and other factors. It must also be

remembered that some respiratory conditions are undergoing marked trends in both their epidemiology
and medical care.

Tables B.5–B.8 are provided as a resource for readers wishing to derive estimates of caseload based on

local population estimates and national age-specific rates of utilisation.

Figures 3, 5 & 7 show the hospital admissions, inpatient bed-days and general practice consultations

due to lower respiratory conditions at different ages. Figures 4, 6 & 7 show equivalent figures for all

respiratory causes. Interpretation of these figures should take account of the different all-cause rates at

different ages. The corresponding rates of service use (related to age-specific population denominators) are

shown in Tables B.5–8.
Excluding lung cancer, lower respiratory conditions account for 7.8% of all FCEs (approximately 6% of

hospital admissions) and about 85% of the admissions due to all respiratory diseases. The remaining

respiratory admissions are mainly due to upper respiratory conditions (principally to ENT units) in

children, and to lung cancer and non-specific symptoms in older adults. Most of the paediatric admissions

for lower respiratory conditions are for acute respiratory illnesses and asthma, whereas in middle and old

age, COPD and pneumonia assume greater importance.

The age-related pattern of bed occupancy is broadly similar, although the contribution of lower

respiratory conditions to inpatient bed-days in the elderly is greater than their share of admissions. This
reflects the tendency for old persons to be admitted with pneumonia, but then retained in hospital because

of multiple disease problems or inadequate social support. This problem is seasonal and contributes to the

widespread shortage of acute medical beds in winter months. Planning of inpatient services needs to allow

for this seasonal phenomenon.

Lower respiratory conditions account for about 16% of all consultations in general practice,

proportionately more in children and the elderly than in middle age. Much of this workload is attributable

to asthma and acute lower respiratory infections. These graphs also emphasise the substantial contribution

of upper respiratory conditions (which are excluded from this review) to workload in primary care (overall
they account for 22% of consultations, and 50% of consultations in children under 5).

Lower respiratory infections in children

Available routine statistics and ad hoc surveys show that over 80% of lower respiratory tract infections in

children are treated by general practitioners. Bronchitis, bronchiolitis and pneumonia (including
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influenza) account for 19% of all GP consultations in the age group 0–4 years and 9% of all GP

consultations in the age group 5–15 years (Table B.7). Whooping cough accounted for a further 0.8% in

1981–82, and 0.1% in 1991–92, although this has almost certainly declined in more recent years.

General paediatric hospital services receive most of the inpatient referrals, either from the general
practitioner or through casualty. These conditions have few implications for outpatient services. Of all

hospital admissions at ages 0–14 years, acute bronchitis, bronchiolitis and pneumonia (including

influenza) accounted for 2.3% of admissions in 1985, 3.35% in 1996, and 2.1% of FCEs in 1998–99.

However, they also account for a lower proportion of occupied bed-days (1.79% in 1998–99, Tables B.5
and B.6). The burden posed by whooping cough varies from year to year since the disease follows a four-

year epidemic cycle. In 1985 whooping cough accounted for 0.3% of all paediatric hospital admissions and

a similar proportion of occupied bed-days. By 1996, this had fallen to 0.06% of admissions and 0.03% of

bed-days and in 1998–99, 0.06% of FCEs, but 0.07% of bed-days.
There are no norms for the provision of services for treating lower respiratory infections. Wide

variations in service use may arise because of the epidemic or seasonal nature of lower respiratory

infections.

Primary preventive health care includes reduction of passive exposure to tobacco smoke, promotion of

breast feeding, and vaccination against whooping cough and measles, for which GPs and community

services are responsible.

Lower respiratory infection in adults

The health care sectors concerned with the management of influenza and community-acquired or

nosocomial pneumonia in adults are based on the natural history of the disease. Ad hoc surveys show that

67–95% of adults with community-acquired pneumonia are treated at home by general practitioners.10,121

Pneumonia and influenza account for 0.3% of all GP consultations in the 15þ age group (Table B.7), but

diagnosis in the community is difficult.

In general practice, the diagnosis is mainly on the basis of clinical history and examination. A
convalescent chest radiograph may be taken to confirm resolution of the infection, and in smokers to

exclude underlying cancer of the lung. Slow responders to treatment may have further investigations,

especially during epidemics of Mycoplasma, Legionella and influenza.

Between 5% and 33% of all patients with community-acquired pneumonia will be admitted to hospital.

In 1998–99 pneumonia and influenza accounted for 0.43% of all FCEs in the 15–64 age group, and 2.2% of

FCEs in the over-65 age group (Table B.5). Because of the age-related pattern of bed occupancy discussed

above, pneumonia and influenza account for 4.6% of occupied beds in the over-65s.

The main activities for preventing community-acquired pneumonia concern smoking reduction and
the vaccination against influenza and Streptococcus pneumoniae of special risk groups.

Two-thirds of nosocomial pneumonias occur in patients who have undergone thoracic or upper

abdominal surgical procedures or who have had intensive respiratory care such as assisted ventilation. It

has been estimated that excess stay in hospital as a direct consequence of nosocomial pneumonia ranges

from 7 to 9 days per affected patient. Twenty-five percent of all extra days spent in hospital are due to

nosocomial pneumonia and 40% of the extra costs attributable to nosocomial infections are due to

nosocomial pneumonia.122 The direct cost of nosocomial pneumonia in the USA has been estimated as

approximately $1.1 billion annually.
No norms exist for the provision of services for treating lower respiratory infections in adults. However,

there are guidelines for the management of community-acquired pneumonia.123 The clinical management

of certain other conditions such as stroke and of post-operative patients is partly directed at preventing

nosocomial pneumonia.
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Asthma

The main data about the use of services for asthma are summarised in Table 5. Most are taken from routine

sources tabulated in Appendix B, but Table 2 also includes data from some ad hoc surveys. Interpretation

of routine utilisation data needs to take into account the way in which the data were collected, especially

the process of diagnosis, which is subject to much variation and confusion in the case of asthma.

Most data on the activity of GPs are from the Royal College of General Practitioner’s (RCGP) volunteer

practices, which are scattered about the country,124 but limited data are also available from ad hoc surveys

of practice populations.22,125,126 About 2% of the population consult their general practitioner annually

for asthma, accounting for 1.4% of all consultations (Table B.7). The four National Morbidity Surveys in

General Practice (1955–6, 1970–71, 1981–2 and 1991–2) show that there has been an increase in patients

consulting between 1970/71 and 1980/81 and again in 1990/91, accompanied by a fall in consultations per
patient consulting.62 This is consistent with the postulated increase in the prevalence or severity of asthma

although an artefactual explanation associated with changing diagnostic fashions and health behaviour of

patients cannot be excluded. Since 1993 there is some evidence that the number of new consultations for

asthma episodes in primary care, making a change in diagnostic preference less likely as an explanation for

the previous observed rises.127

No routine data about outpatient use by diagnosis are available. Data from the RCGP morbidity survey

are unreliable because of the small numbers of referrals in the sample. Ad hoc surveys in children and

adults indicate that about 10–15% of those consulting are referred.115,125 Very little is known about rates
of attendance at Accident and Emergency (A&E) departments for acute asthma because here again, no data

are collected routinely. Ad hoc surveys of children indicate that for every child admitted, one is seen in A&E

and sent home.58,125 Data from over 10 years ago suggested a trend away from GP domiciliary visits and

towards A&E attendance,58 while other evidence indicates that there is a marked increase in self-referral to

hospital for acute asthma in children, the current level being about 40–50% of admissions.63 The impact of

NHS Direct on use of other services for asthma is as yet unclear.

Asthma admissions in children have increased dramatically since the early 1970s,63–64 particularly for

the pre-school age group, and asthma represents an important contributor to the workload in paediatrics,
accounting for 3.5% of all FCEs at ages 0–14 years. The increase is not explained by diagnostic transfer or

an increase in re-admission rates. In adults, asthma accounts for about 2.3% of FCEs and 1.8% of bed-days

(Tables B.5 and B.6), and there has been only a modest rise in admissions in young adults and no trend in

older adults.64,128 Because of the large pool of asthma in the community, at least some of the increase could
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Table 5: Summary of data on service use for asthma. All expressed as per hundred

population per year.

% by age group

0–14 15–44 45–64 65þ

Patients consulting GP 2.8 1.5 1.7 1.8

Consultations with GP 7.1 1.1 1.8 1.7

GP home visit 2

Referral to outpatients 1 1–2

Prescribed anti-asthmatic drugs 6 4 4

A&E attendance (without admission) 1

Hospital admissions (spells) 0.69 0.35 0.39 0.65

Hospital bed-days 1.17 1.16 1.84 4.87
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be explained by a shift towards hospital as the preferred place to treat acute asthma in children;58 or

alternatively, the increase could be explained by epidemiological factors.57 Asthma admission rates vary

across different regions by a factor of about two. Limited information from Scotland and from the Oxford

Record Linkage Study indicates that social class does not have an important effect on admissions. There is
no evidence concerning ethnic factors.

There are no norms for the provision of services for asthma. Evidence-based guidelines for

hospitalisation in acute asthma are now available25,140 but it is not possible to construct a norm from

this information. For the management of chronic asthma the evidence is even less clear. The tools of

diagnosis, investigation and treatment are to a large extent available to general practitioners and hospital

doctors alike. However, it is not clear where the general balance between primary and secondary care, and

within each setting the balance between generalist and specialist care, should lie, nor is it clear which is the

most suitable method of managing recall for ongoing care in each setting. Therefore it is not possible to
construct norms for asthma service provision. Patients with severe acute asthma admitted to hospital

should be under the care of a specialist in respiratory medicine or respiratory paediatrics.

Primary prevention

Asthma probably results from an interaction between genetically susceptible individuals and environ-

mental factors and it is thought that the wide geographical variations which exist are explained by

environmental factors. Little is known about the cause of asthma itself.127 However, interventions to
prevent whooping cough, and smoking in pregnancy may reduce incidence of childhood and later onset

asthma.54 Risk factors for earlier onset in childhood include a family history of atopy, increased levels of

allergic antibodies, artificial feeding, exposure to tobacco smoke and higher exposure to house dust mites.

A large number of precipitating factors have been identified, including respiratory infections, emotional

upset, exercise, allergens and irritant atmospheres. The relative public health importance of these is poorly

understood. Factors in the indoor environment have received most attention, particularly allergens of

animal origin (house dust mites, pets),130,131 moulds113 and passive smoking.132,133 Standards for indoor

levels of house dust mite have been proposed134 although there is little evidence that methods currently
available have any significant impact on either house dust mite levels, or asthma symptoms.167,168 No

standard for tobacco smoke exists, and the approach has been to discourage it altogether. Young adults

who have ever had asthma should not smoke, since this increases risk of relapse in later adulthood54 and

increases the risk of COPD. Breast feeding may delay onset of wheezing in at-risk infants72 and is promoted

for this and many other reasons. Specific problems arise in the workplace where there may be exposure to

allergens and other asthmogenic substances not encountered elsewhere.

Control of precipitating factors in the outdoor environment is even less developed. Rarely a man-made

source of aeroallergen exposure can be identified and controlled. There is recent interest in the role of air
pollution in aetiology of and exacerbation of existing asthma, especially levels of ozone, although evidence

that this is important in the UK is lacking.135

Where it is possible to control exposure to allergens or irritants, one approach may be to concentrate on

individuals known to be at risk because they are atopic or of atopic parentage.

Overall, there is very little preventive care for asthma and the main activity is probably the control of

active and passive smoking and limitation of exposure to known occupational precipitants. Other agencies

are responsible for housing and domestic environment, air pollution and occupational hazards.

Secondary prevention

Undiagnosed asthma may be detected by screening for symptoms suggestive of asthma with a simple

questionnaire. It has been suggested that this could be done through schools or by surveys of practice
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populations. Although asthma may be identified at a pre-symptomatic stage by tests of bronchial hyper-

reactivity, no screening test of sufficient sensitivity or specificity exists and if it did there would be other

factors to consider before considering a screening programme. The American Thoracic Society does not

recommend screening.136

Diagnosis and treatment

The diagnosis and treatment of asthma have been the subject of recent consensus statements and other

reviews. Diagnosis is usually based on clinical history and examination, but may be supplemented by lung

function tests, chest X-ray and therapeutic trial where other conditions (primarily COPD) are considered.

Overlap with COPD in older subjects has led many clinicians to ensure that any reversible component of

airways obstruction is identified and treated using bronchodilating and anti-inflammatory drugs. Most
diagnosis and treatment comes within the realm of the general practitioner, although spirometry, which is

not universally available in primary care, is required for diagnosis and assessment of COPD and its

differentiation from asthma.

Individuals with asthma carry a long-term susceptibility to the disease and the chronic inflammation

now believed to be the basis of this susceptibility may be present even when the patient is symptom-

free. The development of the inflammatory concept has led to an increasing emphasis on the use of

anti-inflammatory rather than anti-spasmodic drugs, and on regular rather than ad hoc regimes of

care.
The aims of treatment are mixed:

� to reduce exposure to precipitating factors (see above)

� to reduce or abolish disability

� to reduce or abolish symptoms
� to reduce the incidence of acute severe attacks

� to reduce the risk of death in an attack

� to achieve a target level of lung function

� to improve long-term prognosis.

The clinical care of asthma is a regular topic in medical journals directed at a general medical readership.

There have recently appeared consensus statements which provide guidelines on the clinical management

of asthma in adults16,137 and children.138 The original consensus groups were initially composed mainly of

respiratory specialists. These were recently updated for both adults and children, have become more

evidence-based in approach and incorporated guidance for treatment in primary care.25,139,140

There is a potential conflict between the aims of the doctors and those of their patients. This applies for

example to the question of how intensively acute attacks should be treated and the lengths to which regular
treatment should go in order to prevent attacks. Confidential enquiries have demonstrated that some

deaths occur quickly, in patients who do not appear to be particularly ill.141–143 It may be that these

patients had unrecognised severe asthma (a well-demonstrated entity) or that the attack was indeed very

quick and severe. Some patients exhibit what is termed ‘brittleness’ and may deteriorate suddenly.

Although doctors may wish to treat each attack as if it were potentially fatal, this is probably not an attitude

that can be sustained by patients on a day-to-day basis. Similarly, patients with chronic symptoms may

prefer to live with a certain level of symptoms rather than have the extra burden of treatment. They may

prefer to ‘normalise’ their illness rather than consider themselves to be chronically ill. This may explain
why some severely affected patients delay treatment or seeking medical attention.144 Thus the expectations

and objectives of carers may conflict with those of the patient. In contrast, parents may be so concerned

about their or their child’s asthma as to want treatment or hospitalisation that is not needed on medical

grounds.145
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Assessment will determine the type, level and place of treatment. Clear guidelines are available with

recommendations for treatment of childhood asthma, acute asthma attacks and chronic treatment and

monitoring of asthma.16,140,13 These include clear guidelines for specialist referral (to a respiratory

physician or respiratory paediatrician) for clarification of diagnosis or for assessment of treatment.140

Chronic asthma

Despite its high prevalence, chronic asthma is still under-diagnosed. Diagnosis and investigation of

chronic asthma should include a high level of clinical suspicion among any adult or child presenting with

wheeze, a full clinical and occupational history, measurements of lung function that should include

spirometry and serial measurements of peak expiratory flow rate, where required, challenge with

methocholine, histamine or exercise, and might also include non-invasive markers of airway inflam-
mation, and measurement of allergic status. Facilities to undertake these investigations are not universally

available in primary care, and their correct application requires appropriate training of the health

professional responsible. There are guidelines available for the appropriate provision of spirometry

services.146

Evidence-based guidelines recommend a stepped approach to treatment that is tailored to the severity of

asthma symptoms and patient response at each stage.25,140 Guidelines differ slightly for adults and

children, and treatments are set out in Table 10 (see p. 313). The aim is to step up therapy until optimum

asthma control is obtained, and attempt to step down once asthma is controlled to keep the patient on the
minimum level of effective therapy.

A wide variety of devices exist for delivery of inhaled drugs. Current guidelines140 recommend a

pressurised metered dose inhaler with a spacer, but choice of device also needs to be based upon patient

preference and ability to use the device correctly.

A minority of patients with severe asthma under specialist care will require more intensive therapy,

including the use of oral steroid-sparing agents. A wide variety of devices are available for the delivery of

inhaled therapies including metered dose aerosol inhalers, dry powder inhalers, spacer devices and

nebulisers.
Non-drug treatment that has been tried in asthma includes acupuncture, homeopathy, ayurvedic

medicine, herbal medicine, ionizers, osteopathy and chiropractic, and Buteyko. There is no good evidence

for the effectiveness of these alternatives. Treatment of allergic rhinitis, which co-exists in many individuals

with asthma, may also improve asthma symptoms.

Effective monitoring of peak expiratory flow combined with self-management plans are a vital element

of management of asthma. The principles of care are becoming more proactive, with increased use of

treatment plans in which procedures for the patient to make decisions about prescribed treatment and

when to obtain medical assistance are agreed. There is increased emphasis on self-management and, to
assist this, various schemes for self-monitoring have been devised. These may take the form of a card

carried by the patient (e.g. National Asthma Campaign adult asthma card). Evidence-based and consensus

guidelines for self-management are available16,25,140 and devices for the self-monitoring of lung function

are available on prescription.

Acute episodes of asthma

Acute episodes of asthma do not all require hospitalisation, and many can be managed in the community
by following self-management plans tailored to the patient. The severity of an asthma attack can be

assessed by symptoms (breathlessness, ability to talk, level of consciousness, respiratory rate, use of

accessory muscles, wheeze, pulse and pulsus paradoxus), peak expiratory flow rate, blood gases and oxygen

saturation. Clear guidelines are available on when patients should contact a clinician or self-refer to
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hospital, and on investigation, treatment and admission to hospital and intensive care during an acute

attack.25,140 However, it is important to note that because the course of acute asthma is unpredictable,

assessment of severity incorporates the doctor’s perception of the risk of deterioration and this leads

inevitably to a degree of variation in the way that the same patient would be managed by different
doctors.147,148 Individual patients do not always fit into guideline categories, and clinical assessment

remains an important variable in treatment.

The mainstay of treatment of acute episodes includes frequent or continuously administered inhaled or

nebulised 12 agonists, oral glucocorticoids and oxygen. To this may be added inhaled anticholinergics,

intravenous methylxanthines, intravenous magnesium, parenteral 12 agonists and assisted ventilation.

Peak flow measurement forms the basis of monitoring and clinical treatment decisions.

Education

Self-care is an indispensable aspect of the domiciliary care of asthma. Education aims to improve self-care

by educating the patient about his/her illness and its medical treatment, by training the patient to perform

necessary techniques (e.g. using inhaler) properly, and by helping them monitor the illness and make

appropriate decisions about adjusting treatment and seeking assistance.

Dynamics and organisation of care

The majority of care for chronic asthma and for non life-threatening attacks of acute asthma takes place in

the community setting and primary care.

Acute asthma

Most treatments for non life-threatening attacks of acute asthma are available in the domiciliary setting but

more severe acute cases tend to be referred or self-refer to hospital. As mentioned above, the assessment of

severity is influenced by the perception of risk of deterioration. Figure 12 (see overleaf )shows the possible
pathways for a child with an acute asthma attack. One feature of acute asthma is that a sizeable proportion

self-refer, including calling an ambulance. Guidelines suggest thresholds at which self-referral should

occur, based upon written self-management plans and/or advice on what to do if symptoms of an attack

occur.25,140 In some areas there is a formal self-admission policy.149 Guidelines also suggest pathways and

decision points for referral to clinicians, direct self-referral to hospital, and routes of management once in

hospital, including admission to intensive care units.25,140

Chronic asthma

For chronic asthma, the majority of care takes place in the community. In recent years there have been

marginal shifts in management of asthma from secondary to primary care, but within each setting there

has been a marginal shift towards the management of asthma by respiratory physicians (secondary care),

and general practitioners with a special clinical interest (primary care), together with the use of specialist

asthma nurses (in both primary and secondary care). Increasing numbers of general practices offer asthma

clinics, and the majority of hospitals offer special respiratory clinics for adults, and some offer special

paediatric respiratory clinics. Adolescents with asthma may come under the care of their general
practitioners, a paediatrician or respiratory physician depending on local policy.

Although the above pattern of marginal shifts from secondary to primary care and, within each setting,

from general to specialist care is established, the general balance between primary and secondary care, and

general and specialist care within each setting is still variable, and the correct balance is not yet known. In
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particular we do not know which patients benefit most from regular specialist review. Shared care between

primary and secondary care, led either in the primary or secondary care setting is also established in some
areas, although there are several different models for this.286 The best method of arranging ongoing review

for those with chronic asthma in either primary or secondary is also unclear and a high proportion of

patients do not want practice-initiated review.150,16
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Figure 12: Possible pathways of care for asthma in Britain. Solid lines represent the departures from

the basis NHS referral system.
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Emergency care

Because this may be required urgently, other arrangements are required. One is the self-admission or open

access policy based upon written advice upon what to do when symptoms occur that has been referred to

above. The other is the need for a rapid response by ambulances: recently crews have been trained in the

emergency treatment of asthma.

Chronic obstructive pulmonary (airways) disease

Among persons of all ages, about 1.4% consult their general practitioner each year for chronic bronchitis,

emphysema and obstructive airways disease (Table B.7). The proportion is greatest among the elderly

(4.5%) and a further 15% of the over-65 age group consult with acute or unspecified bronchitis which
probably includes many cases of chronic disease. Recurrent consultations are common, with an average of

three per year among elderly patients consulting for bronchitis, emphysema or COPD. Consultation rates

(spells) and patient consultation rates (persons) are much higher among males than females.

This condition accounts for about 2% of all FCEs and a somewhat greater proportion (3.2%) of all

inpatient bed-days (Table B.5 and Table B.6). Most admissions are in those aged 65 or more, where it

accounts for 5% of FCEs and bed-days. The increase in hospitalisation for ‘chronic airways obstruction’

has been balanced by a decline in hospitalisation for ‘chronic bronchitis’.

As for asthma, the pyramid of care has a broad base in the community and sharp apex in the hospital.
This means that small shifts in referral practice will have relatively greater effects on hospital use.

There are no norms for the provision of services for COPD. British Thoracic Society Guidelines provide

indications as to when referral for hospital care might be appropriate in the management of ongoing

care and acute exacerbations.330 As for asthma, the tools of diagnosis, investigation and treatment are to a

large extent available to general practitioners and hospital doctors alike and referral habits vary greatly.

The main aetiological factor in COPD is smoking and its control is the most important preventive

activity. An effective smoking prevention programme would therefore dramatically reduce the associated

morbidity and mortality. In addition, smoking cessation remains the only proven means of preventing the
deterioration of lung function in individuals with the disease.151 Other agencies are responsible for

housing and domestic environment, air pollution and occupational exposures.

Vaccination against influenza and/or pneumococcal disease, and early treatment with antibiotics are

employed in a variable fashion to prevent or reduce the impact of these diseases on patients with

COPD.

Diagnosis is made on clinical history and is confirmed by pulmonary function tests (peak expiratory

flow rate, forced expiratory flow rate in one second – FEV1). Access to testing equipment in primary care

and training in its use is not universal. A diagnosis of COPD implies that airflow obstruction is present, the
significance of symptoms (typically cough and phlegm) with no deterioration in lung function is unclear.

Differential diagnosis from asthma can present a problem.23 A chest X-ray may be helpful in excluding

other diseases, but will only be abnormal in severe forms of the disease (associated emphysema). Many

clinicians attempt to ensure that any potentially reversible airways obstruction is identified and treated

using bronchodilating and anti-inflammatory treatments.

COPD is an incurable disease, although smoking cessation can alter the prognosis for an individual.

The natural history involves a gradual deterioration of lung function leading to shortness of breath,

increasing exercise intolerance and finally heart failure and death. The speed of deterioration is variable;
in some patients it can be rapid. The wide spectrum of disease severity means that general practitioners

manage most patients with a minority (about 10%) being referred to hospital.124,126 Assessment of

the severity of both chronic and acute disease using tests of lung function is an important aspect of

management.
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Management in most cases involves:

� Smoking advice. Smoking cessation can stop the rate of deterioration but lung function will not

improve.152

� The treatment of acute exacerbations, usually acute respiratory tract infections, with antibiotics.

� Symptomatic treatment with bronchodilator drugs and/or steroids is often attempted to maximise any

airways reversibility. These can be administered in tablet form or inhaled either using simple devices or

more sophisticated nebulisers.

� In the most severe forms of the disease, oxygen can be used. This can be provided in various ways and

can be given intermittently or on a long-term basis. However, the use of domiciliary oxygen therapy for

end-stage chronic respiratory failure is variable.

Historically, treatment has been on a demand basis but recently there has been a move towards regular

surveillance and early intervention in acute exacerbations. There are various ways that this can be achieved,

e.g. respiratory nurses, general practitioner clinics and outpatient departments. There has been an increase

in the use of respiratory health workers for chronic lung disease (mainly COPD but also chronic asthma).

Their purpose is to provide continuity, support and education. In general practice, there has been a growth

of clinics for asthma, usually run by a practice nurse with additional training. Active physical training and

rehabilitation of patients has been recommended by some as it may improve exercise tolerance.153

Tuberculosis

The main causes of the reduction in morbidity and mortality due to tuberculosis were improvements in

the social and nutritional status of the general population and the introduction of effective drug therapy.

In the past, prevention and treatment have been carried out through the school BCG immunisation

programme; the mass chest X-ray service (to identify infected individuals); and a national network of chest

clinics with the responsibility for treating cases and undertaking contact tracing. As the number of cases

has diminished the cost-benefit of these programmes has changed and the pattern of management has been

modified. Screening of new immigrants is still undertaken by port authorities in conjunction with
departments of public health medicine and chest clinics, and is still recommended.154 Contact tracing

continues and individuals are either treated if found to be infected, given prophylactic drugs if at high risk,

or monitored.

There is no longer a mass-screening programme and the school immunisation programme has been

phased out in some areas.155,156 However, because of the uncertainty surrounding the impact of HIV

infection on TB in this country, and the cessation of fall in incidence of TB, continuation of the schools

BCG immunisation programme was recommended until 1995/96,157 and is still currently recommended

in guidelines from the Department of Health.154 BCG vaccination is also currently recommended for high-
risk groups, including immigrants from countries where TB is common, and infants born into high-risk

families.158

Guidelines for the control and prevention of tuberculosis in the United Kingdom have been

published.154,159 The provision of designated TB services has ensured that the decline in the morbidity

and mortality initiated by public health measures has continued. However, there remain sporadic

outbreaks in schools and new cases in ethnic minority groups and susceptible people (including homeless

individuals).

Treatment is mainly with drugs for varying periods of time (6–12 months). There have been various
recommendations published by the British Thoracic Society,158–161 the World Health Organization162 and

other agencies.163 Despite these guidelines there is evidence that prescribing habits still vary.164

Unlike other respiratory infections, tuberculosis has predominantly been managed at special outpatient

clinics equipped with facilities for contact tracing. However, in many areas the chest clinic as originally set
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up has disappeared and its function is shared between respiratory physicians and departments of public

health. Patterns of services vary depending on the prevalence of disease in the community (ethnic minority

groups) and local availability of respiratory physicians and public health doctors.

Cystic fibrosis

Cystic fibrosis is a chronic condition that is managed across health care sectors. There is evidence that

outcome is improved if care is undertaken by a hospital specialist who has a major specialist interest in the

condition. However, care can be shared with a local hospital physician and general practitioner, using a

variety of different models. The majority of care takes place on an outpatient basis, including intravenous

antibiotic treatment, nebulised antibiotics and mucolytics, self-administered physiotherapy, nutritional

management and pancreatic enzyme supplementation. Outpatient care is usually undertaken by specialist
multidisciplinary teams, including physicians or paediatricians, specialist nurses, physiotherapists,

dietitians and social workers. Handover of adolescent patients to adult specialists is recommended.

All patients with cystic fibrosis require life-long specialist medical supervision and treatment. Severely

affected patients may require oxygen, and non-invasive ventilatory support. Heart-lung or double-lung

transplantation is performed on a few selected patients with end-stage lung disease.

Diagnosis may be made on the basis of symptoms or as part of a local neonatal screening programme,

using a combination of sweat electrolyte concentrations and genetic typing.

Overall, cystic fibrosis contributes a very small proportion of GP consultations, hospital admissions and
hospital bed-days (under 1%). The majority of care takes place in hospital outpatients.

Screening

Two forms of screening are possible for cystic fibrosis. The first detects carriers of the defective gene before

birth of an affected child. The second is the screening of newborn babies to detect cystic fibrosis early. This

would permit early treatment, which should improve clinical prognosis for the affected child, and may also

prevent the birth of a second affected child into a family before the first is diagnosed.
Genetic screening is possible using a simple test taking cells from a mouthwash, and screening these for

the six most commonly occurring alleles in the UK population, about 85% of all abnormal alleles. It can be

offered in several different ways. In the antenatal clinic it can be offered either sequentially (screen mother

first and father if mother is positive) or as a couple (couple are either positive or negative, but individual

results are not given). It can also be offered to schoolchildren or through general practice. Finally, it can be

offered to relatives of affected patients, known as ‘cascade’ screening.

The uptake varies according to the model used. In the antenatal model, the test has the potential to

detect 70% of cases of cystic fibrosis, and the uptake is around 70%, thus reducing its potential to prevent
cystic fibrosis to around 50% of cases, assuming all affected pregnancies are terminated.

Population carrier screening programs are not universally available in the UK, and methods vary

according to region.

Neonatal screening is possible using the Guthrie blood spot that is used to detect other inborn errors of

metabolism such as phenylketonuria and congenital hypothyroidism. This test is cheap, and there appear

to be short-term benefits to babies and young children with cystic fibrosis, but there is still controversy as

to whether long-term prognosis is improved.

Treatment

The majority of care for patients with cystic fibrosis takes place as outpatients, with inpatient care reserved

for those with complicated disease, severe disease, or lacking social support to undertake treatment at
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home. The majority of patients with cystic fibrosis are able to attend school and work full-time. Adults

have 80% the rate of employment of normal adults, with 50% able to work, and a further 25% being in

full-time education.

In a study for the Clinical Standards Advisory Group,165 patients attended outpatients an average of 4.6
times a year, with a range of 0.5 to 8.1 times per year (Table 6). Admission rates ranged from 0.3 to 2.0 per

patient per year. However, in a survey of adults with cystic fibrosis, 40% had no hospital admissions and

45% no courses of home intravenous antibiotics in the previous year.166 Among adults, the mean number

of admissions was 1.7, mean number of home intravenous antibiotic courses also 1.7, and mean number of

ward visits 2.7 per patient per year. There was a marked relationship to severity of disease, with patients in

the more severe group requiring a mean of five admissions per year.

Where dedicated beds were available, the provision ranged from 1.7 to 7.7 per 100 patients, with a mean

of 3.8, but the majority of clinics admit patients to general medical or paediatric beds. The level
recommended by the BPA is 6 to 8 beds per 100 patients.

Organisation of care

It has been recommended by the British Paediatric Association and British Thoracic Society, and by the

Clinical Standards Advisory Group (CSAG) that patients with cystic fibrosis (both paediatric and adult)

should have access to specialist centres for their treatment. The Clinical Standards Advisory Group defined
various levels of care (Table 7). Level I was the national specialist centre, level II a regional specialist centre,

level III a local specialist centre, and level IV a local cystic fibrosis clinic or general hospital. Definitions of
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Table 6: Activity rates per 100 patients per year for cystic

fibrosis in specialist clinics.165

Rate per 100 patients per year

Activity Mean Range n

New referrals 10 2 to 19 13

Follow-up appointments 465 50 to 813 10

Admissions 96 36 to 204 9

Table 7: Staffing levels of CF centres in relation to BPA recommendations. Expressed as number of

sessions (half days) per 50 patients attending the clinic. The latter denominator includes those

attending for shared care.

Staff type Mean Max Min Recommended Units with
adequate staff

Consultant sessions 1.55 5.5 0 3–4 3

Junior medical sessions 1.16 5.9 0 5 1

Other medical sessions 0.42 3.2 0 2 2

Physiotherapist sessions 3.13 11.6 0 20 0

Dietician sessions 1.20 4.4 0 2–3 1

Social worker sessions 0.81 4.4 0 3 3

Nurse specialist sessions 6.16 20.8 0 10 4

Secretarial sessions 0.87 9.4 0 2 4

Other sessions 0.36 3.2 0 – –

Source : Walters S, Jordan D (1996).165
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specialisation depended largely on the number of patients cared for, with a level III centre requiring a

minimum of 40 to 50 patients.167

The Cystic Fibrosis Trust, British Paediatric Association and British Thoracic Society produced joint

clinical guidelines for the care of patients with cystic fibrosis.168 These have recently been updated by the
Cystic Fibrosis Trust into a document on standards of clinical care for patients with cystic fibrosis.169 These

embrace the concept of a specialist centre, staffed by a multidisciplinary team skilled in dealing with cystic

fibrosis patients and their families. They lay down consensus standards for staffing and facilities at such

centres, although few existing centres currently meet the required standards.

The Clinical Standards Advisory Group reviewed access and availability of specialist services for patients

with cystic fibrosis in 1992167 and again in 1995.165 In the latter report, access was measured both by

interviews with clinicians and purchasers and also by surveys of patients and parents of children with cystic

fibrosis. It was noted that although access to specialist care had improved, it was still not universal and also
varied between regions (Figure 13).

The concept of shared care was also introduced in the CSAG reports – in this instance, shared care means

care shared between a specialist centre and a local hospital, rather than a hospital and general practitioner.

This has been widely practised as a method of improving convenience for patients, whilst at the same time
permitting specialist input into care, but as yet it has not been very well evaluated. It may take the form of

alternating visits between local and specialist clinics, annual appraisals by a specialist clinic, peripatetic or

visiting clinics from specialists to local hospitals, or other less formal types of arrangement.

The Cystic Fibrosis Trust is in the process of developing methods to accredit specialist clinical services

for patients with cystic fibrosis based upon their standards document.
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Figure 13: Proportion of patients attending specialist clinics by region comparing estimates made by

clinic directors and estimates made by patients themselves through surveys.

Source : Walters S, Jordan D (1996).165 (Note: not all regions were studied in this survey.)
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Drug therapy

The mainstay of treatment for cystic fibrosis is aggressive early therapy with antibiotics to reduce the

impact of recurrent infective exacerbations on the respiratory tract. Antibiotics may be given orally for

treatment of some organisms. However, respiratory infection frequently progresses from organisms

sensitive to oral antibiotics (Haemophilus influenzae, Staphylococcus aureus, some strains of Pseudomonas

aeruginosa) to organisms that require intravenous antibiotics (most strains of Pseudomonas aeruginosa,

Burkholderia cepacia). A high proportion of adult patients are colonised by organisms resistant to several

antibiotics. This has important implications for infection control in hospital, since outbreaks of infection
due to both Burkholderia cepacia and Pseudomonas aerginosa have been attributed to contact between

patients in hospital and social settings. The Cystic Fibrosis Trust has produced guidelines on cross-

infection with Pseudomonas aeruginosa,170 and has produced guidelines for Burkholderia cepacia,171

suggesting that patients should be segregated in wards and outpatient clinics.

Antibiotics need to be given in high doses for relatively long periods of time to penetrate the sputum and

have effect, and treatment does not often eradicate the organism.

A large proportion of patients or parents may be trained to give their own intravenous antibiotic

treatment at home, either for the whole of the course, or to complete a course initiated in hospital. The
Cystic Fibrosis Trust has produced guidelines on antibiotic treatment for cystic fibrosis.172

A proportion of patients derives benefit from nebulised bronchodilator therapy, given prior to

physiotherapy to prevent bronchospasm. A proportion also derives benefit from recombinant human

deoxyribonuclease (Dornase alpha), which reduces sputum viscosity.

All patients with cystic fibrosis who are pancreatic insufficient require treatment with pancreatic enzyme

supplements given prior to and during meals, sometimes in high doses, with the goal of normalising fat

absorption, and producing normal growth and weight gain. Fat-soluble vitamin supplements are required,

notably vitamins A, D and E. Some patients require additional oral or enteral feeding to maintain weight.

Non-drug therapy

Physiotherapy is essential to clear infected sticky secretions from the chest and maintain lung function.
This is usually performed by the patient themselves, with the help of parents for younger children. A variety

of devices are available to assist with physiotherapy. Exercise is also used as an adjunct to physiotherapy to

maintain fitness, increase clearance of secretions, and improve well-being and functional capacity.

Nutritional supplementation, which may be administered orally, by nasogastric tube or gastrostomy,

may be required for some patients. Patients with end-stage lung disease may require oxygen, and non-

invasive ventilation at home or in hospital may be used by patients awaiting lung transplantation. The

Cystic Fibrosis Trust has produced guidelines for physiotherapy and nutritional management in cystic

fibrosis.173,174

Patients who develop severe end-stage lung disease may benefit from lung transplantation (single lung,

double lung or heart-lung). Approximately 5% of patients develop liver failure, and this may require liver

transplantation. The number of patients who can benefit from transplantation is limited by the supply of

donor organs. In 1990–1992, 40 cystic fibrosis patients per year had lung or heart-lung transplants.

Health care Resource Groups

The health care resource groups (HRGs) of relevance to lower respiratory disease are described in

Appendix A.

The total number of FCEs and bed-days according to HRG, together with the percentage of all grouped

episodes in 1995–6 are shown in Table B.9. It should be noted that the HRG data were provided from a
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central resource for this project. When compared to data on FCEs for respiratory diagnoses collected

during the same period, only a fraction of respiratory episodes have been coded to HRGs. Data are also

missing on some key respiratory HRGs including cystic fibrosis (D17), some tuberculosis (D19),

pulmonary embolus (D9 to 11), respiratory neoplasms (D25) and sleep-disordered breathing (D31).
The reason for the incomplete nature of the data provided is not known. Data were not provided according

to age group, so further analysis is not possible. No data were available on costs for HRGs.

6 Effectiveness of services

In this section, the nature and quality of evidence relating to the effectiveness of particular interventions is

indicated in parenthesis and bold type using the agreed criteria (see Introductory chapter on force of the

recommendation [A–D] and quality of evidence [I–IV] ).

Prevention

Smoking (AII-2)

There is ample observational, but sparse experimental evidence indicating that a reduction in active and

passive smoking would reduce the incidence, prevalence and severity of a wide range of respiratory

diseases, including infections and obstructive airways diseases, across the whole age range. Because about a

third of the population smoke, there is scope for major improvement. Benefits would be both short- and
long-term and include reductions in lung cancer and non-respiratory diseases. Smoking control strategies

can operate at national and local levels by reducing uptake as well as encouraging cessation (BI). The most

effective strategies seem to be the raising of price, increasing no-smoking areas, and provision of advice and

nicotine chewing gum by general practitioners.175 In quality adjusted life year (‘QALY’) terms, advice by

the general practitioner to a patient to stop smoking is probably one of the most cost-effective inter-

ventions available to the NHS.176

Passive exposure to tobacco smoke is associated with bronchitis and bronchiolitis in children under 5

(especially where the mother smokes), and evidence from China, where few mothers smoke, suggests a
post-natal effect of paternal smoking. Damage from smoking may begin before birth177 and antenatal and

post-natal services have an opportunity to influence smoking behaviour, although experimental evidence

is not available to confirm whether this reduces subsequent LRTI in the offspring.

Passive exposure to tobacco smoke is also associated with asthma symptoms in children aged 2 to 15 and

there is good observational evidence to suggest that reduction in environmental tobacco smoke (ETS)

would be beneficial, and to pursue this without formal trial178 (AII-2). Reducing exposure of children

to environmental tobacco smoke is likely to produce health gain by reducing both acute and chronic

respiratory disease (BII-2).
In patients with existing COPD, stopping smoking is the most effective treatment (AI). A number of

evaluative studies have assessed the respective effectiveness of chest physicians, smoking clinics, and nurse

counsellors in smoking control but no single method offers a substantial advantage over the others.

Other inhaled hazards (B-III)

In the outdoor environment, it is not known whether a reduction in existing levels of air pollution from

fossil fuel combustion would reduce the incidence and burden of respiratory disease, including asthma, to
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any extent, and there is considerable uncertainty about the cost-effectiveness of this approach. Aero

allergens implicated in asthma reflect patterns of agriculture, local authority planting policies, and fashions

in gardening, but it is not known to what extent changes would be beneficial.

The beneficial effect of reduction of hazards in the workplace has been demonstrated (AII).
In the indoor environment, evidence of improvement in asthma after removal from damp, mouldy

premises is anecdotal. The targeting of individuals with asthma or those known to be at risk of developing

asthma because of the existence of other atopic diseases, or a family history of atopy, with strategies to

lower the levels of exposure to known important precipitants over which there is some control, has been

suggested to reduce the burden of asthma. In the home, the main agents to be reduced are allergens (house

dust mites, pets, moulds), and irritants (tobacco smoke).

Trials have shown that house dust mites can be controlled by various procedures, but unless radical

changes can be made to the household arrangements and unrelenting control measures instituted, there is
recolonisation.179 Systematic reviews have shown that there is no evidence that currently available

methods of house dust mite control have any effect on asthma (DI).180,181 The effect of removing objects

or animals to which an individual is sensitive is likely to be beneficial (BIII), but may be difficult in practice.

There is no evidence that maternal antigen avoidance during pregnancy reduces atopic disease in offspring,

and may have important detrimental effects on maternal or foetal nutrition (DI).182

Breast feeding (BII-2)

Observational evidence indicates that this may reduce the incidence of lower respiratory infections, and in

atopic families, delay the onset of wheezing illness. Community and other perinatal services may play a role

in promoting and supporting breast feeding.

Immunisation

Whooping cough

The efficacy of whooping cough (pertussis) vaccination has been demonstrated by randomised controlled

trials (AI). The MRC field trials found the vaccine to be effective in reducing primary infection and

dissemination of infection to secondary cases. A decline in uptake in the mid-1970s was accompanied by a

return of epidemic pertussis in the UK (whereas in the USA, where vaccine uptake was maintained,

notification rates remained low). Uptake has been rising throughout the 1980s and is now at record levels

(over 75% among 2-year-olds nationwide).183 The proportion immunised rose further during the 1990s

(Figure 2).

Concern has been focused on neurological side effects, particularly acute encephalopathy, the risk of
which is increased three-fold after pertussis vaccination.184 However, the overall numbers of deaths,

hospital admissions and severe neurological illnesses in the population would be reduced by increasing

pertussis vaccine uptake.185 Thus, at a public health level, the risk of adverse reactions to whooping cough

vaccine is low compared with the benefits – although individual families may not come to the same

conclusion.

Measles

The efficacy of measles vaccination has been demonstrated by randomised controlled trials (AI). Lower

respiratory illnesses may be due to secondary infection following measles, particularly in the first year of

life. The existing schedule for measles vaccination (at 15 months) may have some indirect impact through

a reduction in incidence, particularly if high levels of uptake can be achieved. Newer vaccines which
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promote effective immunity when used at six months of life may further reduce this problem, although

they have so far only been evaluated in developing countries.186

Pneumococci

The efficacy of pneumococcal vaccines has been established in younger age groups in other, mainly Third

World, countries. Such evidence is not available specifically for the elderly, the main group of concern in

the UK. The effectiveness of pneumococcal vaccination has been evaluated by systematic review and found

to be effective in healthy low-risk individuals, but of lower efficacy in high-risk individuals (BI).187 An

evaluation of current recommendations by case control study showed the vaccine to be effective in

splenectomised patients and those with chronic disease (BII-2),188 but a randomised controlled trial has

shown it to be ineffective in patients over 50 with previous community-acquired pneumonia (DI).189 Thus
the prevention of pneumonia by the use of pneumococcal vaccine remains controversial. American

guidelines from the Communicable Diseases Centre190 recommend its use for:

� immunocompromised adults at increased risk of pneumococcal disease

� adults with asymptomatic or symptomatic HIV infection
� immunocompetent adults who are at increased risk of pneumococcal disease because of chronic illness

(AIII).

In Britain, the vaccine is recommended for use in all people over two years of age in whom pneumococcal
infection will be either more common or serious (BI).191 The main controversy concerns the use of

pneumococcal vaccine in immunocompetent adults who are at increased risk of pneumococcal disease.

Randomised clinical trials carried out in 1976/77 established the efficacy of pneumococcal vaccination

in South African gold miners.192,193 Studies in Papua New Guinea194 and on hyposplenic patients in the

USA195 also showed significant reductions in the occurrence of pneumonia in immunised groups. Based

on the results of these earlier trials, a licence was granted in the United States for pneumococcal vaccine for

use in patients at risk for serious pneumococcal infections: the elderly, patients with chronic illness and the

immunocompromised.
Reports of vaccine failure in some targeted populations in the United States led to uncertainty about the

vaccine’s efficacy.196–198 However, these studies have been criticised because they have included too few

patients and because of other methodological problems.199 Two carefully conducted case–control studies

have shown polyvalent pneumococcal vaccine to have an aggregate efficacy of between 60 and 70%

in preventing pneumococcal bacteraemia in the elderly198,200 and a very large case–control study201

established the efficacy of pneumococcal vaccination in preventing pneumonia in patients admitted to

hospital.

It is probably because of doubts concerning the efficacy of pneumococcal vaccine and the conflicting
evidence from the different trials that only about 10% of the target population in the United States has been

immunised.202 It is also likely that clinicians underestimate the impact of pneumococcal disease because

establishing a definitive diagnosis in non-bacteraemic patients is often not possible. In the UK where there

are no recommendations concerning the use of vaccine, use of this vaccine is negligible.

Because of the low uptake of pneumococcal vaccination in the UK, several authors have argued for a

different approach. Evidence from the Oxford record linkage study has shown that many patients

hospitalised for, or dying from, pneumonia have been discharged from a hospital within the previous five

years.203,204 This suggests that there may be an epidemiological rationale for immunising all patients over a
certain age who are admitted to hospital for any reason.

The methodology of the Oxford study was used in a similar study205 in the USA and produced similar

results. The Shenandoah study showed that approximately 62% of patients discharged with a diagnosis of

pneumonia had been discharged from hospital in the previous four years.205 The authors were able to
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demonstrate that discharged patients with any diagnosis had a 6–9% probability of re-admissions with

pneumonia within five years and that immunising a few high-risk patients could prevent many of these

re-admissions. Cost-benefit analysis showed that costs of vaccination would be approximately one-third

the costs of hospital care for unvaccinated discharged patients readmitted with pneumonia.
Cost-effectiveness analysis indicates that the 23 valent pneumococcal vaccine can improve the health of

elderly persons for a reasonable expenditure and compares well with influenza vaccination in terms of

healthy years gained for a given expenditure.206 There is therefore sufficient evidence to suggest that

purchasers should make it a requirement that all patients over the age of 60 who are admitted to hospital

for any reason should have pneumococcal vaccination (AII-2).

Influenza

In contrast to pneumococcal vaccination, there are established guidelines for immunisation against

influenza207 and recommendations are circulated to doctors by the Chief Medical Officer on a yearly

basis. Vaccination is not recommended for the attempted control of the general spread of influenza but

is recommended for persons at special risk (evidence for recommendation graded AI). Groups

recommended for vaccination include the elderly suffering from certain chronic diseases and those

living in residential homes and long-stay hospitals. There is evidence from a systematic review that

influenza vaccination may reduce exacerbations in patients with chronic obstructive pulmonary disease

(AI).208 However, a similar review has found no beneficial effect of influenza vaccine in patients with
asthma (CI).209

There is strong evidence from systematic reviews that influenza vaccination is effective in reducing

mortality, hospital admissions and incidence of pneumonia in the elderly (AI).210 Immunisation

programmes are highly cost-effective, resulting in estimated net cost savings between 1 and 235 US

dollars per person (AII-2).211,212

Tuberculosis

Immunisation with BCG (Bacille Calmette-Guerin) is used in the prevention of TB. The calculated

protective efficacy of BCG varies according to type of tuberculosis and age group. It is around 50% for

pulmonary TB, but higher for military TB, meningitis and for mortality reductions (AI).213–215

Because of the decline in the prevalence and incidence of tuberculosis, the cost-effectiveness of many

prevention programmes at district level is being questioned. However, continuation of immunisation of

high-risk individuals, health care workers and schoolchildren is currently still recommended (CIII).

Immunisation against other pathogens

Trials of respiratory syncytial virus vaccine have found it to be ineffective and possibly harmful (EI).4

Vaccines to prevent colonisation with against Pseudomonas aeruginosa in cystic fibrosis have not been

shown to be effective and may be harmful (DI).216

Screening

Asthma

Increased bronchial reactivity in subjects without symptoms may be predictive of later asthma but cannot

be advised as a screening procedure because few of the criteria for screening can be satisfied. Screening of

schoolchildren for symptoms suggestive of undiagnosed asthma is not strictly screening because the

296 Lower Respiratory Disease



d:/postscript/04-CHAP4_4.3D – 27/1/4 – 9:28

[This page: 297]

disease is not subclinical. Uncontrolled trials of such ‘screening’ followed by medical intervention where

indicated show a temporary improvement in morbidity.217 Recent evidence from a controlled trial

indicates that the effectiveness of this approach is very limited.218 This result vindicates the position

adopted in a previous review of child health screening in which it was recommended that such
programmes should not be introduced without further evaluation (DI).219

It is possible to identify, through family history and indicators of atopy, individuals at increased risk of

developing asthma in response to environmental allergens. Screening along these lines may be useful in

certain occupations (BII-2). It might also be useful in advising families about pets, furnishings, etc. (CIII),

but this approach has not been evaluated (DIII).

Chronic obstructive pulmonary disease

At present, there is no case for screening unselected asymptomatic individuals with spirometry to identify

individuals at increased risk of developing COPD (DIII).136 COPD is frequently under-diagnosed and

associated with significant health impact.220,221 The place of spirometric testing (case-finding) in

symptomatic individuals or smokers who are at risk of developing COPD is not clear (CIII), although

it is certainly feasible and does not increase costs of health care.222,223 A systematic review suggested that in

symptomatic patients, addition of spirometric testing does not increase smoking quit rates224 but studies

since this review suggest increased quit rates.225

Tuberculosis

The value of selective screening (immigrants, health workers, etc.) for tuberculosis has recently been

reassessed, and guidance recommends their continuation. There is evidence that incidence in high-risk

groups can be reduced by this strategy (BIII).

Cystic fibrosis

A systematic review of screening for cystic fibrosis was carried out by Murray et al.226 This review

considered both antenatal screening to detect carriers, and neonatal screening. It concluded that antenatal

screening should be introduced as a routine, and that health authorities should consider introduction of

neonatal screening (BI). They estimated costs of screening to be approximately £46–53 000 per pregnancy

detected, and £4400 to £6400 per case diagnosed early for neonatal screening.

Other systematic reviews of neonatal screening suggest that neonatal screening may be beneficial (BI),227

or that further information is needed before recommending that existing programmes for cystic fibrosis be

extended (CI).228,229 Nevertheless, national neonatal screening is to be implemented for cystic fibrosis in
the UK230 on the basis of more recent studies from the USA.231

An economic evaluation from the United States differed in conclusion regarding antenatal carrier

screening from that of Murray et al. They concluded that only 41% of births were preventable, and that

screening resulted in a net cost per birth averted of over $1 million, with a cost per QALY of over $8000

(CII-2).232

Other preventive measures

Antibiotics in acute respiratory infections

The non-selective use of antibiotics to treat upper respiratory tract infections or acute bronchitis in healthy

adults or children in general practice has occasionally been considered justified in order to prevent
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bacterial lower respiratory complications of viral infections. However, this strategy is likely to be ineffective

in upper respiratory illness,233 and may result in unnecessary adverse effects (DI).234 In addition, a

systematic review and randomised controlled trials from Australia235 and Thailand236 have shown that

overall (in adults and children) the use of antibiotics in acute bronchitis confers little overall benefit
(CI).237 However, acute bronchitis can be difficult to distinguish from community-acquired pneumonia

in the primary care setting. The use of antibiotics in this way is also thought to promote the emergence and

spread of antibiotic-resistant organisms and this is a significant argument against their unselective use. A

reduction in the use of antibiotics in this context forms part of a national strategy to encourage the

‘prudent use’ of these drugs in order to tackle the growth of such resistance.234

Neuraminidase inhibitors in influenza

There is evidence to show that neuraminidase inhibitors shorten the duration of influenza symptoms but

not yet serious complications (AI).238 Their use is recommended by the National Institute for Clinical

Excellence for treating ‘influenza like illness’ in adults at risk from serious complications of influenza

infection at times when influenza is circulating in the community.239

Neuraminidase inhibitors may also be effective in preventing influenza (AI). Randomised controlled

trials have shown efficacy in preventing experimental infection,238 cross-infection among household

contacts240,241 and during community administration.242,243 However, there is no evidence as to their

efficacy in preventing serious complications of influenza and these trials do not specifically consider those
in the population at risk of such complications, i.e. those who are currently the target group for

immunisation. These groups include the elderly, health care workers, and people with COPD, asthma

and cystic fibrosis. The cost-effectiveness of using these drugs for prophylaxis is not known.

Prevention of nosocomial pneumonia

Established surveillance programmes exist in many hospitals to prevent nosocomial infections. These are

usually the responsibility of trained infection control nurses. The role of infection control nurses includes
conducting surveillance of infections, applying policies for preventive patient care practices (e.g. urinary

catheter care) and reducing wasteful environmental culturing. In some cases, rates of surgical wound

infections are reported to surgeons to encourage more careful operating techniques.122

The efficacy of infection control nurses was highlighted in a large study in the United States122 which

found that an infection control nurse working together with a clinician with a special interest in infection

control and practising epidemiological surveillance and control techniques could prevent about one-third

of all nosocomial infections. The same may not be true for nosocomial pneumonia but specific action

could probably achieve some reduction.
It has been suggested that much of the surveillance work that is at present carried out in hospital relies

too much on process measures,244 for example establishing baseline measures of the prevalence of

pathogens. A lot of effort is also expended in evaluating established control measures and reinforcing

patient care practices. However, trying to reduce nosocomial infections by using outcome measures would

require setting as an objective the reduction of the nosocomial pneumonia rate from the present level of

10–19% with possible additional outcome measures being reductions in the overall extra hospital stay and

reductions in the extra costs attributable to this condition.

A potentially effective surveillance system to prevent pneumonias would include post-operative
surveillance with results reported back to surgeons,122 possibly as a part of existing audit activity.

Surveillance of pneumonia occurring in medical patients would need to encompass high-risk groups in

areas such as stroke units, intensive care units and neonatal intensive care units. At present there is little

activity of this type in the UK.
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There are no cost-effectiveness studies or randomised trials evaluating the role of infection control

nurses. However, based on experience in the United States and the theoretical possibilities for prevention,

there is some case for this type of service. The strength of the recommendation and the quality of evidence

for infection control nurses can be graded as CIII.

Contact tracing and chemoprophylaxis for tuberculosis

In addition to immunisation with BCG (Bacille Calmette-Guerin), key strategies for TB prevention

include contact tracing and chemoprophylaxis. The cost-effectiveness of identifying cases through contact

tracing remains uncertain (CIII).245,248 However, the effectiveness and cost-effectiveness of chemo-

prophylaxis with isoniazid, for which contact-tracing is a pre-requisite, have been studied. Isoniazid

is effective in preventing active TB and death from TB (AI).249 An economic evaluation showed chemo-

prophylaxis to result in an absolute cost saving in men aged 20 recently infected. For older men aged 55

with no risk other than lifelong presence of TB bacillus, the cost per QALY was calculated at between £629

(no discount) to £11 000 (discount) (AII-2).250,251

Clinical services

Lower respiratory infections in adults and children

Management is by antibiotic therapy against bacterial infections (AI) and supportive treatment,

depending on severity (AIII). The choice of antimicrobial drug is usually made without definite

information about the infecting organism (which in children is often a virus). Even if a satisfactory

sample can be obtained, microbiological results come too late to guide initial therapy and the role of the

chest radiograph in this decision has not been clarified. Cost-effectiveness is rarely addressed but, as

inpatient costs predominate, this will be influenced more by the level of the health system where the patient

is treated than by details of diagnosis and therapy. Evidence is emerging that oral antibiotics can be used in

most hospitalised patients, shortening length of stay (BI).

Lower respiratory infections in children

Evidence-based guidelines on the management of community-acquired pneumonia in childhood are

available.377 Given the predominantly viral nature of acute LRTI in young children, treatment is most

often supportive (see below) rather than specific (antibiotics). Clinical signs and symptoms do not reliably

distinguish between bronchitis and pneumonia, or between viral and bacterial illness. It has been suggested

that all children over one year with pneumonia should receive antibiotics,3 and a chest X-ray may assist
such a decision. Microbiological tests rarely influence immediate clinical management, but can be justified

in the severely ill child as a guide to subsequent changes of treatment.

The most important management decisions are determined by the clinical severity of the illness, rather

than by a specific pathological or microbiological diagnosis. Regardless of cause, children in respiratory

failure require transcutaneous monitoring of hypoxia, oxygen therapy and may occasionally need

mechanical ventilation. On the other hand, the vast majority of children with LRTI recover spontaneously

without even antibiotic therapy.

A recent systematic review demonstrated that bronchodilators may have significant benefit for children
with bronchiolitis252 (BI). However, randomised controlled trials in infants with bronchiolitis have

shown no substantial benefit from bronchodilators, humidified air, or physiotherapy,3 although a

recent meta-analysis indicates that steroids may have a role in improving symptoms and reducing

length of stay.251 A specific aerosolised treatment for respiratory syncytial virus (Ribavirin) is under
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evaluation, but is expensive. It may have a role for vulnerable infants with pre-existing cardiorespiratory

disease, but is not currently recommended for use in previously healthy infants.3 Early data also shows

benefit from leukotriene receptor antagonists (‘antileukotirnes’),252 and these medications warrant further

evaluation.
Unselective use of antibiotics for upper respiratory illness and acute bronchitis in general practice has

been suggested as an approach to preventing bacterial lower respiratory complications of viral respiratory

infections. However, this strategy is likely to be ineffective, result in unnecessary adverse effects and

promote widespread antibiotic resistance (DI – see above).

Community-acquired pneumonia in adults

General practitioners can treat 80% of community-acquired pneumonia effectively provided that
appropriate antibiotics are employed.10 Consensus guidelines for management of community-acquired

pneumonia in adults have recently been updated by the British Thoracic Society, and made evidence-based

(AI).123 The new guidelines offer guidance as to the investigation and management of community-

acquired pneumonia. A prediction rule is available to determine which patients are at low risk and may be

managed at home, but this is derived from the United States and has not been tested in a prospective trial

(CIII).253

Treatment in the community should reflect the prominence of Streptococcus pneumoniae and

Haemophilus influenzae and these organisms should be covered by the initial antibiotic in any patient
with community-acquired pneumonia (AIII).123,254 In addition, therapy should cover Mycoplasma

pneumoniae during regular epidemics. Routine treatment for Staphylococcus aureus and Legionella

pneumophila should not be instituted except in the case of influenza epidemics or if there is a local

outbreak of Legionella. Monitoring of local and national patterns of disease will help guide therapy in these

areas.

There is evidence that for hospitalised patients who can take oral antibiotics, there is no difference in

clinical outcome when compared to intravenous antibiotics, but length of stay is reduced (BI).255 In

hospitalised patients treated with intravenous antibiotics, there is evidence that these can be safely
converted to oral therapy after 2 days, with substantial cost saving (54%) (AI),256,257 and once converted to

oral therapy, complications are rare and patients may be discharged home (AII-2).258

About 6% of admitted patients will die. Risk factors for mortality include age, treatment with digoxin

and raised blood urea.11 Treatment with an appropriate antibiotic prior to admission improves outcome.

1982/83 figures suggest that the average length of stay in hospitalised patients who survive is 10.8 days; 80%

return to work within six weeks.

The impact of adherence to management guidelines has been studied. There was no overall impact on

mortality, but unplanned transfer to intensive care was reduced, and bacteriological investigation
increased (CIII).259

Clinical care of chronic asthma

Patients with chronic symptoms usually present with acute attacks. However, for the purposes of this

paper it will be simplest to deal with acute and chronic asthma separately. This follows the approach of the

latest guidelines.

Diagnosis

In both adults and children, there is a problem of under-diagnosis which, in turn, is associated with worse

treatment.19,21,65,126,260 Since this phenomenon began to be publicised, there has been a doubling in the
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proportion of wheezy children diagnosed as having asthma.56,58,61 The situation remains less than

satisfactory. Some doctors treat all patients with COPD with bronchodilators initially so that any

reversible element can be identified and treated (not evaluated). This carries a risk of over-treating

COPD patients with bronchodilator drugs. Guidelines state clearly when patients should be referred to
specialists (respiratory paediatricians or physicians) for diagnosis and assessment.140

Drug treatment

Drugs used have all been tested for efficacy using randomised clinical trials with outcomes such as

improvement of lung function, reduction of symptoms, improved activity and reduced need for other
therapy (AI). However, recent evidence indicates that one preparation (fenoterol, which is not much used

in the UK) may be associated with increased mortality. There is also concern about the effects of long-term

regular administration of short-acting beta agonists generally261,262 and current guidance25,140 suggests

that regular use of short-acting beta agonists should be avoided. In addition there is evidence that the

mainstay of anti-inflammatory treatment (inhaled steroids) is not as free from systemic side effects as was

first hoped. There s a need for more placebo-controlled long-term trials designed to look for adverse

effects. A summary of available recent evidence on effectiveness of drug therapy for both chronic and acute

asthma is provided in Table 8 (see overleaf ). This evidence has been translated into guidelines and a
summary of the current guidance on stepped drug therapy for chronic asthma is provided in Table 10.

The place of nebulisers in the treatment of both acute and chronic asthma is unclear. There is evidence

that the use of spacer devices with inhalers is as effective as nebuliser therapy and may confer advantages in

children (CI).263–265

The impact of current services and therapy on chronic symptoms of asthma at a population level is

unsatisfactory with surveys consistently reporting high proportions of patients with disabling symptoms

despite treatment or without treatment at all,125,266 and underuse of preventive therapy.22,267 Poor

treatment also occurs in accident and emergency243 and on admission.22,269,270 Possible reasons include:

� variability between doctors in prescribing

� failure to identify and treat all patients

� inadequate efficacy of the drugs

� lack of patient co-operation with care (poor ‘compliance’ or ‘adherence’).

One community study has shown a better level of control of asthma amongst more compliant patients

indicating that such control is beneficial.242 Recent controlled trial evidence indicates that standard setting

in general practice improves both the process and outcome of care for children with wheezing (BI).271

Another controlled trial failed to show an effect on outcome of GP group education.272 There is a strong
anecdotal impression that since the introduction of inhaled steroids, crippling asthma in children has

become extremely rare. The recent flurry of audit activity and consensus statements on treatment

guidelines should lead to more consistent approaches to the management of chronic asthma. There is

some evidence that guidelines when applied in practice improve prescribing practice (BI), but have no

impact on other outcomes including patient-related outcomes (CI) and hospitalisation rates273 (BI). In

Canada, prescribing habits improved, but there was little evidence that guidelines improved patient

outcomes (CIII).274,275

Self-care with drugs is a feature of asthma therapy and, for this reason, a variety of systems have been
devised to enable the patient to monitor their condition using symptoms (and peak flow measurements)

and to act appropriately by changing their medication or seeking help. This is still not adequately

evaluated. Uncontrolled trials show evidence of benefit (CII-1)276,277 but this does not seem to be due to

the peak flow monitoring.277
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Other treatments

A summary of available evidence for non-drug therapy, including psychoeducational interventions, is

given in Table 9 (see overleaf ). There have recently been a number of trials and systematic reviews of

psychoeducational care including self-management plans in the field of asthma management which are

summarised in Table 9. The general conclusion is that the benefit is dependent on the type of educational

process used, and is generally modest (BI). Interventions may be cost-effective but the net saving is small

(BI).278,279

Desensitisation using allergen immunotherapy is popular in some other European countries but is not
generally recommended because of relative ineffectiveness and dangers.280 Physiotherapy is prescribed for

some patients but its rationale in asthma has been questioned281 and there have been no controlled trials.

Acupuncture has attracted interest but a meta-analysis of trials indicates that it is not effective.282 Many

years ago an MRC working party concluded that hypnotherapy is not indicated. There is insufficient

evidence for the effectiveness of homeopathy.283 Recent guidelines reviewed evidence for a wide range of

complementary and alternative therapies for asthma including traditional Chinese medicine, acupunc-

ture, air ionisers, homeopathy, hypnosis, spinal manipulation, physical training, breathing exercises,

speleotherapy, dietary interventions and weight reduction for obese patients. There is very little evidence
for effectiveness of any of these interventions,140 although some merit further investigation.

Investigations

The use of lung function tests in the assessment of asthma is variable. There is even more variability in the

use of lung function monitoring. The same applies to chest X-ray. Both of these procedures seem clinically

appropriate but their use has never been tested by means of a trial. Similarly, allergen skin tests have never

been shown to improve outcome.

Organisation of care

GPs vary in their use of specialist referral and in their reasons for requesting it.148,149 They also differ in

their preferences and dependence on specialist outpatient clinics for the continuing care of the patient. An

increasing proportion of practices are providing special asthma clinics in primary care. The longer term

care of asthmatics in hospital outpatients has never been supported by evidence of benefit. A considerable

proportion of long-term outpatients have no clinical reason for continuing to attend (DI).284

A systematic review of asthma care concluded that there was no conclusive evidence to favour one type

of care (specialist or generalist) over another. However, specialist care tended to be of higher quality, and
shared care between hospital and primary care can be as good as hospital-led care, and also cheaper by

about £40 per annum (BI).285 Another trial of integrated care between hospital and primary care showed

no benefit to patients, but the patients preferred it, and there were small savings to the patients and health

service (BI).286 There is thus evidence to support shared care for patients with asthma between hospital and

primary care and limited evidence that this care should involve a specialist. However, the optimum balance

for ongoing care between primary and secondary care, and between generalists and specialists within each

of these settings has not been clearly established. Trials that have been published to date vary in their

design, but overall suggest limited benefit may accrue from specialisation of care within primary care
(BI to BIII).287–290

Another organisational variant is the provision of an asthma nurse with responsibility for education and

training in the use of medications. There is insufficient evidence to conclude that this type of provision is

more effective than standard care,287 but there is evidence that this type of care is safe.289 A recent trial
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showed that an asthma nurse providing intervention according to the British Thoracic Society guidelines

on the role of such a nurse had no impact on any patient-related outcome measures, although a marginal

improvement in prescribing occurred.288 This study also showed improvements in diagnosis of asthma.

Care of chronic asthma in primary care is based around the use of guided self-management
incorporating educational interventions together with self-management plans. Guided self-management

reduces morbidity and the need for hospital services (BI).321 (See Table 10 overleaf.)

Clinical care of acute asthma

Drug treatment

Acute asthma causes great distress and may lead to death; it is one of the classic medical emergencies. Many
attacks are of lesser severity. No controlled trials of treatment versus non-treatment have been done

though some trials comparing different treatments have been reported and there is one instance of an

uncontrolled trial of no treatment (AIII).292 Doctors vary in the way they treat acute asthma in general

practice,147 at A&E, and in hospitals.19,268,270,293 Evidence-based guidelines are now becoming available for

the management of acute and chronic asthma.25,140 These give clear guidance on when referral to hospital

is required, and on procedures once at hospital for admission to hospital and to intensive care. It is

acceptable to treat a relatively mild episode intensively because of the known unpredictability of attacks.

Confidential enquiries always identify a proportion of patients who have been treated inadequately though
it is not known whether, if proper care had been instituted, these patients would have survived.

Available recent evidence on effectiveness of drug treatment in acute asthma is summarised in Table 8.

It is now clear that oral corticosteroids are as effective as intravenous steroids in patients able to take

oral medication (AI).294–296 A single dose of intravenous magnesium sulphate is now incorporated into

guidance on treatment of acute severe asthma (AI).297

It has been observed that in spite of advances in medical care of asthma the death rate remains at the level

of the late 1950s and may be increasing slightly in young adults. All other things being equal, this might

be interpreted evaluatively to indicate that little can be done to alter asthma mortality. If this is the case, the
reason for treating asthma should be to relieve distress. It is accepted that it does so and no trial would be

ethical. The length of stay for asthma has decreased markedly over recent years, which might indicate either

more effective treatment or a lower threshold of admission.

Other treatment

Antibiotics are sometimes given but a randomised trial of hospital patients demonstrated that they are of

no value.298 Physiotherapy is often ordered in hospital but this is variable, its rationale is unclear, and it has
never been evaluated.281 Oxygen administration improves oxygenation and is one reason for admitting

patients with acute asthma. Ventilation is required in seriously ill patients to maintain oxygenation and

can be shown to do so.

Investigations

Lung function tests are accepted as essential for assessment and monitoring of acute attacks but are not

regularly done in general practice and only variably in hospitals. Blood gases give important information
about the state of the patient although their use is variable and, in children, uncommon. Recently non-

invasive measures of oxygenation using pulse oximetry have been introduced. Trial evidence indicates that

there is no benefit in taking a chest X-ray of a patient who has been X-rayed on a previous occasion.299

Microbiology of throat or sputum is often ordered in admitted patients but has not been evaluated. Other
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Table 10: Steps in the treatment of chronic asthma in adults and children.

Asthma severity Treatment
(adults)

Alternatives
(adults)

Treatment (children) Alternatives
(children)

STEP 1:
Intermittent.

Symptoms less than

once a week, FEV1

or PEF > 80%

predicted with

< 20% variability

Inhaled 12

agonists as

required (also

used at all

subsequent steps)

Inhaled

ipratropium, oral

12 agonists,

theophyllines

Inhaled 12 agonists as

required (also used at all

subsequent steps)

Inhaled

ipratropium

STEP 2: Mild

Persistent.

Symptoms more

than weekly but

less than daily.

FEV1 or PEF

> 80% predicted,

variability 20–30%

Inhaled

glucocorticoid 200

to 800( g

beclomethasone

equivalent

Sustained release

theophylline or

Cromone or

leukotriene

modifier

Inhaled glucocorticoid

200–400( g

beclomethasone

equivalent

As for adults

STEP 3: Moderate

Persistent.

Symptoms daily,

FEV1 or PEF

60–80% predicted,

variability > 30%

ADD long-acting

inhaled 12

agonists (LABA)

If ineffective

increase

glucocorticoid up

to 800( g

beclomethasone

equivalent

If ineffective stop

LABA and try

other therapies

Sustained-release

theophylline or

long-acting oral

12 agonists or

leukotriene

modifier

ADD long-acting inhaled

12 agonists (LABA)

If ineffective increase

glucocorticoid up to 400

( g beclomethasone

equivalent

If ineffective stop LABA

and try other therapies

If under 5 consider

referral to respiratory

paediatrician

Sustained release

theophylline (if

over 5) or

leukotriene

modifier

STEP 4: Severe

Persistent.

Symptoms daily

with frequent

exacerbations and

limitations of

physical activities.

FEV1 or PEF

< 60% predicted

and variability

> 30%

Higher dose

inhaled

glucocorticoid

(> 1000( g

beclomethasone

equivalent) plus

one or more of the

following:

sustained release

theophylline;

leukotriene

modifier; long-

acting 12 agonists

If under 5 refer to

respiratory paediatrician.

For children aged 5 and

over, consider higher

dose inhaled

glucocorticoid

(800( g

beclomethasone

equivalent) plus one or

more of the following:

sustained release

theophylline; leukotriene

modifier; long-acting 12

agonists

STEP 5:
Continuous use of
oral
corticosteroids

ADD oral

corticosteroids

and refer to

specialist care

ADD oral corticosteroids

and refer to respiratory

paediatrician

Adapted from British Thoracic Society Guidelines140 and GINA guidelines.25
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general medical work-up tests (full blood count, urine microscopy and culture, and electrolytes) may be

done but the level varies from hospital to hospital. The rationale for this practice is weak and the effect on

outcome has not been evaluated.

Hospitalisation

Criteria for admission to hospital vary considerably. Evidence-based guidelines provide indications as to

when hospitalisation in acute asthma is appropriate.25,140 As a form of treatment, hospitalisation has never

been evaluated. Studies into the appropriateness of admission may be useful in answering this question. A

randomised controlled trial investigating the use of an asthma liaison nurse in children admitted to

hospital found that this intervention increased re-admissions.300 Another study of nurse-led education

following admission in children showed improvements in re-admission rates, therefore the evidence for
effectiveness is conflicting (CI).301 A controlled trial among adults had a more successful outcome.302

Organisation of care

The different routes of referral to hospital have rarely been evaluated. On the basis of an uncontrolled

evaluation, the Edinburgh ‘self-admission’ arrangements were considered to reduce mortality.149 The

benefits of the marked shift towards self-referral to hospital in recent years have not been demonstrated,

though parents appear to be satisfied with such arrangements.145 The British Thoracic Society Guidelines
recommend that all patients with hospitalisation due to acute asthma should be under the care of a

respiratory specialist.140

Education

The role of education has been reviewed303 and a meta-analysis of trials is available.304 Trial evidence

suggests that education alone, while it may increase knowledge, does not improve outcome.305

Interventions which are effective are those which are more intensive (and expensive) and behaviourally
rather than educationally based. The effectiveness of psychoeducational interventions is summarised in

Table 9. In general the evidence that educational interventions in adults with asthma is effective is limited

but suggests they are effective (BI). Educational interventions have been adopted into widespread practice

in the care of both acute and chronic asthma.

One trial of education to improve the care of children admitted to hospital did not improve outcome

and increased re-admissions,300 another reduced re-admissions.301 Guided self-management plans for

patients with asthma reduce exacerbation rates and overall morbidity.290

Chronic obstructive pulmonary disease

COPD is incurable and progressive. Assessment of the effectiveness of different forms of management is

difficult because the relationship between lung function and morbidity, as measured by quality of life

indices, is complex and not particularly close. Indeed the emotional state of the patient suffering with

COPD is probably as important as lung function in determining well-being. The degree and rate of

deterioration in lung function, however, is a good predictor of mortality.
Management of COPD is centred around initial diagnosis and monitoring, reduction of risk factors for

deterioration (cigarette smoking), the management of stable COPD (using bronchodilators, inhaled

glucocorticoids, pulmonary rehabilitation and long-term oxygen therapy where indicated), and the

management of acute exacerbations.
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Investigations

There is a general debate on the costs and benefits of direct general practitioner access to radiology

departments.306 There are now guidelines laid down by radiologists regarding criteria for X-rays which are

likely to reduce the frequency of unnecessary X-rays.307

Bronchoscopy is often indicated to exclude other diseases, particularly lung cancer.

Spirometry with reversibility is essential for the diagnosis and monitoring of patients with COPD.

Sophisticated pulmonary function tests are probably only required in a minority of patients but there has

been no formal evaluation of their use.

Drug treatment

Long-term bronchodilator drugs and steroids may give symptomatic relief but have not been shown to

affect prognosis.308 There have been a number of large recent studies on effect of inhaled corticosteroids in

COPD, some of which have yet to report in full. In general the evidence suggests that long-term inhaled

corticosteroids have either no or marginal effect on lung function decline or exacerbations (DI), but may

have positive effect on quality of life (BI).309–311 Oral corticosteroids improve lung function and quality of

life in the short term in a proportion of patients with COPD, but cannot be used long-term because of

unacceptable side effects (CI).312

The place of bronchodilator therapy in COPD also remains unclear. A systematic review of long-acting

bronchodilators concluded that there was no effect on exacerbations or exercise tolerance, little effect on

lung function but greater effects on symptoms and quality of life (BI). Individual trials of regular inhaled

bronchodilator therapy have demonstrated both beneficial effects312–317 (on lung function and quality of

life) and detrimental effects.318 A systematic review suggests that there are overall beneficial effects on

symptoms, lung function and quality of life, at least in the short term.319 There is little if any evidence that

ipratropium combined with beta-2 agonists may be more effective than beta-2 agonists alone (CI).320

Long-term domiciliary oxygen has been shown to reduce mortality in a number of studies (AI), but
patients with hypoxaemic disease, i.e. those who might benefit from the provision of oxygen, represent a

minority of cases.321,322 A systematic review has concluded that long-term oxygen therapy only improves

survival in COPD patients with moderate to severe hypoxaemia (AI).323 At present there is little evidence

to support its use in patients with milder hypoxaemia. A study in the UK revealed a geographical mismatch

between the issue of oxygen equipment and anticipated need.324

Antibiotics and oxygen therapy in acute exacerbations probably reduce risk of death (BII-2). A

systematic review of antibiotics for acute exacerbations of COPD concluded that antibiotics improve

symptoms, reduce their duration and improve lung function, and that the effect is greater for hospital
inpatients than outpatients (AI).325 A systematic review suggests there is reasonably good evidence to

support the use of mucolytic agents in COPD and chronic bronchitis (BI). The place of theophyllines in

management of acute exacerbations and stable COPD is also unclear, there being evidence of modest

benefit in some patients but balanced by adverse side effects (CI).327–329 Guidelines have been produced for

the management of COPD in the United Kingdom, which incorporate guidance on investigation and

diagnosis, assessment, management of chronic disease and acute exacerbations and organisation and

management of care (BIII).330

Other treatments and services

The appropriate balance between primary and secondary care remains controversial: there have been no

formal trials. Some audits of outpatient clinics suggest that up to 30% of follow-up visits may be

inappropriate.284,331 There has been little research on criteria for hospital admission. In severe hospitalised
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cases a decision on whether a patient should be ventilated has to be made, but little research has taken place

on the necessary criteria. Most hospitalised patients are treated by general physicians rather than

respiratory specialists. Evidence in asthmatics suggest that generalists are less likely to monitor and

follow up patients, which may also be true in COPD.21

There has been little evaluative research on GP hospital versus district hospital admissions.

There has been some work comparing regular surveillance by a nurse specialist with a demand-led service

(BI).332,333 This approach may prolong the life of severe cases at greater expense to the health service.

Observational studies and controlled trials indicate that stopping smoking slows the progression of

disease (AI).

There remains debate over the benefits of chest physiotherapy.84 A systematic review suggests no

evidence of effect (CI).334

Nocturnal non-invasive positive pressure ventilation has recently been introduced for the management
of hypercapnic patients with COPD. However, at present there is insufficient evidence to determine its

benefit – some patients appear to derive great benefit but these cannot be identified a priori.335

There have been a number of recent evaluations of both educational interventions and formal

pulmonary rehabilitation programs in patients with COPD. Education alone reduced hospital admission

and GP attendance, and produced cost savings (BI).336 Several systematic reviews suggest there is some

evidence for clinically significant benefit from pulmonary rehabilitation, particularly that which

incorporates exercise training (AI),337–342 but there was no evidence of cost savings in an economic

evaluation (DI).343

Tuberculosis

Drug therapy for tuberculosis has been shown to be effective in numerous randomised controlled trials
(AI), but regimens shorter than six months have not been shown to be as effective as those of six months’

duration.344 Guidelines for both prevention and control, and for chemotherapy of tuberculosis in the

United Kingdom have been produced (AIII).154,159,161 Because of the duration of treatment, non-

compliance is a problem.164

A systematic review of strategies to improve compliance with treatment showed that reminder cards,

monetary incentives, lay worker involvement and clinic staff supervision increased completion, but

directly observed therapy did not345 (BI). However, the place of directly observed therapy is not yet clear,

with more than one consensus statement considering it to be both effective and cost-effective.346,347

Cystic fibrosis

The treatment of cystic fibrosis is complicated, because of the multi-system nature of this condition,

although is usually undertaken by a respiratory specialist (adult or paediatric) because lung disease is

responsible for most of the mortality associated with the condition. Care of patients with cystic fibrosis

requires a partnership between patient, family, the specialist doctor and multidisciplinary team, and the

general practitioner. There have been no formal evaluations of the role that the general practitioner can

play in management of cystic fibrosis, and the majority of care is provided by the hospital, usually as an

outpatient or supported in the community by hospital staff. There is evidence from observational studies

that survival is improved for patients who are treated in specialist centres with specialist multidisciplinary
teams, that there is some clinical benefit, and that patients and families prefer this mode of treatment

(AIII). The evidence for benefit where care is shared between a specialist clinic and a local hospital is less

clear, although this form of care is frequently recommended as a method of delivering specialist care to

patients who live at a distance from a main centre (CIII).
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Antibiotics

Three systematic reviews have all concluded that treatment of patients chronically colonised with

Pseudomonas aeruginosa using nebulised antibiotics is beneficial. This benefit may be demonstrated in

terms of improved lung function, reduced hospital admissions, fewer intravenous antibiotic courses and

improved survival (AI).348–350

There is also evidence from a well-designed trial that early treatment with oral and inhaled antibiotics

can prevent chronic colonisation with Pseudomonas aeruginosa if given when the organism is first detected

(AI). Since chronic colonisation with this organism is an adverse prognostic indicator, this treatment is
likely to prove beneficial.318

Continuous oral anti-staphylococcal antibiotics, when given from infancy for two years, reduce cough,

hospital admissions and length of stay (AI).352 However, there is little evidence as to effectiveness of this

treatment beyond two years of age.

The Cystic Fibrosis Trust is producing guidelines for antibiotic treatment in cystic fibrosis (AIII), which

will be published in 2000.

Other drug therapy

Both oral steroids and non-steroidal anti-inflammatory drugs have been evaluated to see if they reduce

the progression of lung disease in cystic fibrosis. In a systematic review of oral steroid therapy, high dose

oral corticosteroids at a dose of 1–2 mg/kg on alternate days, appear to slow the progression of lung

disease in children (CI),353 but at the expense of serious side effects including growth retardation,
cataracts and abnormalities in glucose metabolism. A systematic review of non-steroidal anti-

inflammatory drugs354 essentially covered a single trial, which demonstrated that lung function decline

was reduced in children aged 5–13, the use of antibiotics reduced and nutritional status improved

(CI).355 Although no serious side effects were seen, the trial had low power to detect these, and their use

was not recommended.

Two systematic reviews have been produced concerning the effects of dornase alpha in cystic fibrosis.

Both concluded that the drug produces small but significant gains in lung function when used for a short

period (six months) in patients with moderate impairment, and without serious adverse effects (BI).356,357

The long-term effects are, as yet, unknown. The drug is expensive, and an economic evaluation has not yet

been published. Hypertonic saline produces similar gains when given over a period of two weeks, and

direct comparison with dornase alpha is needed (CI).358

There is evidence that enteric-coated microsphere preparations of pancreatic enzyme supplements

improve fat absorption when compared to non-enteric coated preparations (AI).359 However, the dose

should not exceed 10 000 lipase units per kilogram, and should be adjusted until steatorrhoea is controlled

(AI).360 Higher doses may lead to colonic strictures (EIII).361

Physiotherapy

Three systematic reviews were identified that evaluated the effectiveness of physiotherapy in the treatment

of cystic fibrosis. Two suggested that physiotherapy was effective when compared to no treatment (AI),

reducing decline in lung function.362,363 One review suggested that there was no significant difference

between the modalities of physiotherapy treatment tested, but the other suggested that the forced
expiration technique was probably less effective than the positive expiratory pressure mask, exercise

and directed coughing in the acute exacerbation. The reviews did not test the same modalities, however, so

it is still unclear as to which type of treatment is preferable. One review suggested that exercise plus

physiotherapy is superior to physiotherapy alone.362
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The third systematic review evaluated the new mechanical vibrator device that has recently become

available in North America. It concluded that the vibrator was not significantly better than other forms of

physiotherapy, and its use is not recommended (DI).364

Other non-drug therapy

Although the use of enteral tube feeding, and oral calorie supplements in cystic fibrosis is widespread,

systematic reviews of the evidence shows trials to be of poor quality and evidence for the use of these forms

of treatment lacking.365,366

Observational studies show that for some patients, heart–lung, lung or liver transplantation can increase

survival and quality of life (AIII).

Management of care

One study has examined the effectiveness and cost of home intravenous antibiotic therapy in cystic

fibrosis, when compared to hospital treatment. The randomised trial found no difference in clinical

outcome. Improved family life and personal life was offset by increased fatigue in patients. The cost was

approximately half that of an inpatient course of intravenous antibiotic therapy (BI).367

Cost-effectiveness

Studies of cost-effectiveness are rare. The most useful lines of enquiry are likely to be:

� shifts towards ambulatory and primary care

� the use of formal shared care protocols

� identification and study of high users, and

� shifting of costs between public sectors and between the public and private sectors.

Except for asthma (see below), available evidence of the cost-effectiveness of individual interventions are

discussed above in the relevant disease sections of clinical effectiveness.

Asthma

The costs of asthma have been described in an number of reports.370,371 Some of the issues are covered in a

recent review.372 In the community, the chief costs relate to doctor time and drugs. One controlled trial of

the effects of clinical standard setting in general practice found improvements in outcome were associated

with increased use of resources.266 The other focus of interest has been the potential savings on hospital

care arising from more adequate primary care. A descriptive study among adult asthmatics admitted to

hospital concluded that 73% of admissions could have been avoided by better ambulatory care with

proportionate savings.373 Other techniques of examining cost-effectiveness have been tried but are not

convincing methodologically.374,375 In the US cost-effectiveness estimations are being built into some
programmes.374

7 Models of care

The prevention, treatment and rehabilitation of lower respiratory disease is complex, but of the various

models available, the two considered most relevant for purchasers for these conditions are the natural
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history model and the service model. Decision points within these models focus upon the balance between

preventive and therapeutic services, between primary and secondary care, and between specialist and

generalist care within each of these settings.

In the natural history model, the central concept is the chain of events:

aetiology! pathophysiology! manifestations of disease! consequences of disease

In this model the concern is to achieve an appropriate balance between interventions at different points of

the chain.

In the service model, the focus of interest is the use of health services and the main concern is that
patients be treated in an appropriate way in an appropriate place by appropriate personnel.

It is argued that the direction of marginal shifts in provision of health services for most lower respiratory

conditions should probably be:

treatment! prevention

secondary/tertiary care! primary care and patient enablement

However, within each of these settings there is a general view that treatment should be provided by

specialists in respiratory conditions, rather than generalists. These specialists are usually specialist

respiratory physicians in the hospital setting, and in the primary care setting, general practitioners with

a specialist interest, or nurses with specialist training. That is to say, within each care setting, the general

marginal shift should be:

generalist care! specialist care

For some conditions, such as cystic fibrosis, increasing specialisation of care can produce significantly

better clinical outcomes, and there is a clear need for increased specialisation and more tertiary care

provision.

The diagnosis and management of difficult or unusual cases, including those not covered by this review,

and of cystic fibrosis, should continue to be the responsibility of an accredited respiratory specialist. There

is some evidence that management of acute exacerbations of chronic lower respiratory conditions (asthma
and COPD) requiring hospitalisation should also be undertaken by a respiratory specialist.

A useful feature of these models is that they allow the collapsing of most lower respiratory conditions

into only two groups: lower respiratory infections, which tend to be acute and limited in duration, and

asthma and COPD, which are chronic diseases with acute exacerbations. Cystic fibrosis forms a third

special case due to its different aetiology and need for specialist management.

Lower respiratory infections

Natural history model

Given the lack of specific treatment for most lower respiratory infections in children, and the strong

observational evidence implicating environmental tobacco smoke, greater emphasis on prevention by

reducing parental smoking can be justified. Among adults, there should be greater emphasis on smoking
reduction.

A policy of immunising patients over 60 admitted to hospital with pneumococcal vaccine should be

considered. This may mean shifting resources from primary care towards hospital. A policy of immunising

all elderly against influenza is very important.
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Service model

The main resource implications of lower respiratory infection arise from inpatient care. Its high incidence

in the community, of which only a minority of episodes reach hospital, implies that small shifts in the

threshold of referral and admission could have a major impact on hospital resources. In the absence of a

comprehensive evaluation of the clinical and economic costs and benefits of different balances between

primary and secondary care, there should be caution in recommending any major shifts in activity.

However, given that few patients who are admitted receive intensive supportive care, the direction of any

marginal shift should be towards primary, rather than inpatient care. Guidelines are now available which
should improve the marginal shift towards management of lower respiratory infections in the community.

Parental anxiety and expectations are often an important determinant of the threshold of referral

(including self-referral) of children to accident and emergency departments, and of subsequent admission.

This may or may not be deemed appropriate. Key policy decisions to be made relate to the extent to which

clinical considerations should prevail over parental choice, and whether general practitioners or accident

and emergency departments are better placed to assess clinical severity.

There is scope for developing a degree of consensus about the criteria for ‘appropriateness’ of admission,

and of subsequent continuation of inpatient care (marginal bed-days). There is scope to reduce the
reliance on intravenous antibiotic therapy in hospitalised patients, and thus reduce length of stay.

There is evidence to suggest that if pneumonias are treated correctly at an early stage by general

practitioners, then fewer patients will be admitted to hospital. This may mean a changing role for

respiratory physicians towards providing more advice to general practitioners on the epidemiology of

pneumonias and on their treatment in the primary care setting.

Asthma and chronic obstructive pulmonary disease

Natural history model

There are a number of points in the natural history of asthma where it is possible to intervene. At present,
the main thrust of activity is to use asthma drugs to reduce morbidity associated with chronic asthma and

to prevent or reduce the intensity of acute exacerbations. Although the scope for primary prevention using

existing knowledge is not altogether clear, there might be benefits in expanding this aspect, but not at the

expense of treatment. It is possible that with more determined efforts to uncover underdiagnosis and

inadequate treatment; there may be a need to expand primary care further. Within the domain of

treatment there is a shift towards a model in which asthma is viewed as a chronic disorder which should be

treated in a proactive or anticipatory fashion, rather than as a series of episodes, each of which is managed

reactively. All of these shifts will require more resources at the primary care level though they might lead to
savings through reductions in hospital care.

While a minority of COPD cases are caused by mainly genetic factors, the majority are the result of

smoking which is not only a primary cause, but is detrimental at all points of the chain. The shift must

therefore be towards smoking control.

Service model

The care of both asthma and COPD implies a dual relationship between the patient and doctor or even, in
more severe cases, a triangular relationship between patient, general practitioner and hospital doctor.

Patients with acute asthma may need to short-circuit the referral system to hospital by self-referral. The

latter may be ad hoc or formalised as an agreed ‘open access’ policy and backed up by written self-

management plans for individual patients. Whatever the arrangement, it is clear that the dominant service
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model is one of reliance on community care with backup from specialist and inpatient facilities. Because of

the severity ‘pyramid’, a small shift in referral towards hospital will have a disproportionate effect on

hospital workload. There is evidence that the balance of care of acute asthma in children is shifting towards

the hospital but since this is not accompanied by evidence of benefit, further increases should be
questioned.

The health service ‘career’ patterns of patients may not be well represented by examination of available

utilisation data. All kinds of patterns exist and there is room for some shifting towards those which are

more appropriate, and although the marginal shift should probably be away from hospital care for

the management of chronic asthma, within both primary and secondary care, at least for some patients, a

shift towards specialist care may be of benefit. In particular, the reduction of inappropriate use of hospital

services would lead to considerable savings in that sector. Empowerment of patients through education,

review and written self-management plans may reduce morbidity and the use of all levels of health services.
The optimum methods of organising asthma and COPD services in primary care are still to be determined.

There is some evidence that care can be effectively delivered by specially trained asthma and respiratory

nurses working in primary care. The consequent increase in resources required by primary care services

needs examination. These resources include trained personnel (medical and nursing), and provision of

and training in the use of spirometric equipment. Some patients will continue to require assessment and

ongoing management under a respiratory specialist.

There is some evidence that for acute exacerbations of asthma and COPD, patients fare better when

under the care of a respiratory specialist than a general physician.

Tuberculosis

Natural history model

Because most patients with tuberculosis are infected in other countries, the direction is away from

prevention through BCG, or early detection through mass X-ray, towards detection through clinical

services, screening of immigrants and good contact tracing. However, BCG is still recommended for
high-risk groups and for schoolchildren.

Service model

Treatment of tuberculosis needs to be overseen by a respiratory or infectious disease specialist. However,
there is scope for developing further community and ambulatory care interventions to improve

completion of therapy, which in turn will reduce antibiotic resistance.

Cystic fibrosis

Natural history model

As an inherited condition, there is potential to prevent the disease by population screening for carriers and
antenatal detection with termination of affected pregnancy. At present it is not clear whether this will be

beneficial or cost-effective. There is also potential to prevent decline in lung function by screening

newborn infants and instituting early therapy, and there is some evidence that this is effective. There is

therefore scope to move towards prevention and early intervention.
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There is also evidence that exacerbations of disease may be prevented and clinical progress improved by

the use of a number of drugs. In this instance, treatment is seen as both therapeutic and preventive, in that

it reduces the consequences of disease.

Gene therapy is currently undergoing trials, and may in future form a method of intervening in the
natural history of the disease. At present, it is still in the early trial phase.

Service model

Cystic fibrosis is the single condition in this review where there is good evidence that care directed by

specialists is of benefit. However, much of this care can be successfully delivered in the community, with

the patient and family taking responsibility for self-management, including delivery of quite complex

forms of treatment such as intravenous antibiotic therapy and enteral feeding. The majority of support for
such community-based treatment is provided by specialist hospital-based teams, and community services

and primary care are rarely actively involved in care delivery. There is scope for further involvement of

primary care and community care teams, but the opportunity cost of educating these professionals to

care for a very small number of patients should be considered – it might be more cost-effective to use

hospital-based community support unless the patient lives at a great distance from the treatment centre.

The clinical nurse specialist plays an important role in delivery of hospital-based community support,

although the role has not been subjected to formal trial. In general, there should be a marginal shift towards

management of uncomplicated respiratory exacerbations at home, which may require provision of
additional hospital-based and primary-care based support.

Care may be shared between a large specialist centre and a local hospital, particularly for patients who

would otherwise have to travel long distances, but the optimum method of delivery of shared care is not

known – there are various models, including alternating visits, annual assessments and peripatetic visiting

clinics.

Infection control is a major issue in cystic fibrosis, and provision of inpatient facilities and outpatient

clinic facilities that permit segregation of patients infected with certain types of organism is increasingly

being recommended, which may have implications for capital building programmes in hospitals.

8 Outcome measures

General points

We interpret outcome measures loosely to include either indicators that directly measure the effects of

health care on the respiratory status and subsequent health of an individual or population (‘true outcomes’

or ‘health gain’), or indirect indicators of progress towards the achievement of those goals through changes

in policy, service provision or reduction of risk factors.

To measure outcome requires not only the existence of good measures of respiratory health status but

also a means by which the level of these measures can be related to planned interventions. Because of the

present lack of outcome measures it is often necessary to rely on measures of the structure and process of
care, particularly if targets are contemplated.

The British Thoracic Society Guidelines for treatment of acute asthma have recently identified a number

of specific areas for detailed monitoring of routine and emergency care in both a primary care and hospital

setting.140
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Prevention

A Structure:

1 National and local policies to reduce smoking.

2 Housing fitness standards and building regulations.

3 Air pollution control (including sources of Legionella).

4 Availability of effective means of anti-smoking help.

5 Regulation of inhaled hazards in the workplace.

6 Policies for immunisation (pneumococci, influenza, whooping cough).

7 Hospital control of infection policies.
8 Neonatal and possibly antenatal screening programmes for cystic fibrosis.

B Process:

1 Implementation of anti-smoking policies and other policies related to the quality of inhaled air to

include reducing environmental tobacco smoke exposure.
2 Achievement of coverage by immunisation which is adequate for control of the disease in question.

C Outcome:

1 Reduction in smoking.

2 Reduction in occupational lung disease.
3 Reduction in diseases amenable to control by immunisation – whooping cough, influenza,

pneumococcal pneumonia.

4 Reduction in hospital-acquired pneumonia.

5 Reduction in notifications of communicable diseases.

6 Reduction in mortality.

Clinical services

A Structure:

1 Agreed management guidelines for drug treatment, investigation, outpatient referral and

discharge, hospital admission and discharge criteria. Increasingly, these should be based on

evidence of efficacy.

2 Access to general practitioners, paediatric and adult medicine specialists and to specialists trained

in respiratory medicine.

3 Access to nurse-run structured care for patients with asthma in primary care. Use of structured
record in primary care for patients with asthma.

4 Access to specialists in paediatric and adult respiratory medicine who specialise in cystic fibrosis.

Adequate facilities to allow segregation of inpatients and outpatients in cystic fibrosis clinics.

Access to home intravenous therapy with appropriate support for patients with cystic fibrosis.

5 Access to the full range of respiratory diagnostic facilities, including lung function tests,

microbiology, radiology, endoscopy and pathology.

6 Access to appropriate drugs, delivery systems and respiratory function self-monitoring equipment

such as peak flow meters.
7 Access to an intensive care unit.

8 Ambulance services trained in the emergency care of acute asthma.

9 Policies and protocols for reducing spread of communicable respiratory disease from affected

patients. Designated individual in district responsible for the control of TB.
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B Process:

1 Adherence to protocols and guidelines. Audit, including of selected deaths.

2 Equity. Investigation of variations between areas, social classes and ethnic groups which are not

justified by differences in need for care.

3 Levels of unmet need in the community to include access to tertiary specialist centres for patients

with cystic fibrosis.
4 Level of education and self-management.

5 Proportion of patients inappropriately using hospitals.

6 Proportion of patients with self-management plans for asthma and COPD in whom these are

appropriate (those with moderate to severe symptoms, with frequent exacerbations, requiring

emergency interventions, seeing different doctors).

7 Proportion of patients with asthma or COPD and persisting or severe symptoms who are referred

for specialist assessment.

8 Proportion of practices using a structured (guideline-based) recording system for clinical care of
asthma.

C Outcome:

1 Reduction in morbidity. For chronic respiratory disease, this could be measured using simple self-
completed questionnaires. These could be used in the service context or on a community basis.

2 Improved patient-assessed disease control and quality of life. This can be assessed using a variety of

existing methods.

3 Patient satisfaction with care.

4 School absence, work absence.

5 Mortality. Deaths in young and even middle-aged persons should, in principle, be amenable to

prevention by reducing case fatality.

6 Proportion of patients with active asthma that is well controlled – the British Thoracic Society
Guidelines suggest patients should have few symptoms, be able to use inhalers correctly, be taking

inhaled steroids, have normal lung function (> 80% predicted FEV1), and with an asthma action

plan.

9 Targets

Targets are used to quantify the rate of change or to specify a desired level of the target indicator. Some will
have been shown to be achievable and some may be achievable only in theory. Often it will be easier to

obtain consensus about the desired direction of change (perhaps more appropriately termed ‘goals’) than

to set quantitative targets.

Measures of the outcome of health service intervention usually reflect other influences, such as

epidemiological factors or the intervention of other agencies. For example, the prevalence of disabling

asthma probably reflects both epidemiological and medical care influences. Similar limitations apply to

some risk factors, such as smoking where the influence of the NHS may be partly at a national policy level

and also involve other agencies. Furthermore, at a local or regional level many ‘true’ outcome indicators
may be based on small numbers and therefore be inappropriate for target setting at these levels. This

limits the utility of outcome targets and implies that measures of process will be more credible targets.

This, however, presupposes that a link between process and outcome has been established by other means

(e.g. randomised controlled trial). This is rarely the case for respiratory disease.
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The social class gradient found in most respiratory diseases raises the question: should this be seen as a

mitigating factor or as a failure to meet targets of equity?

Prevention

1 Smoking: A significant reduction (of 35% in men, 29% in women and 33% in 11–15-year-olds) in

smoking was proposed by government.375 These targets have been modified in the Smoking Kills

document. For children, a reduction from 13% to 11% by 2005 and 9% by 2010 is now proposed. For

adults, a reduction from 28% to 26% by 2005 and 24% by 2010 is proposed. In pregnancy, a reduction

from 23% to 18% by 2005 and 15% by 2010 is proposed.
2 Immunisation: The FPHM has proposed a 1995 target of 95% pertussis immunisation by the age of

one year, and of 95% measles immunisation by the age of two years. The World Health Organisation

also recommends this target. This has been achieved in the UK and efforts to continue this level of

coverage should continue with this as the target.

3 Air quality: Air Quality Guidelines for Europe have been published and should be observed. The

Expert Panel on Air Quality Standards produces air quality guidelines for the United Kingdom and

efforts should be made to adhere to these targets, and the targets outlined in the National Air Quality

Strategy.
4 Cooling systems: There should be monitoring of cooling systems which are potential sources of

Legionella dissemination. A perhaps ambitious target could be that none are contaminated.

5 Pneumococcal immunisation: A target of immunisation of all patients over 60 who have been

admitted to hospital with pneumococcal vaccine was suggested in the last edition. The evidence that

this is effective is weak. However, all groups for whom immunisation is suggested in the current edition

of Immunisation for Infectious Disease should receive such immunisation.

6 Influenza immunisation: All at-risk groups should be immunised.

Morbidity

1 Reduction in morbidity in the population: Reduction in morbidity from asthma is certainly a goal

and in theory it is achievable because surveys indicate considerable under-treatment. There is recent

evidence which suggests that reductions are possible in practice (in children) but it would be

inappropriate to set a quantified target without much better epidemiological information on

determinants and time trends. The current uncertainty about adverse effects of treatment on morbidity

needs to be kept in mind.
2 Notifications of whooping cough: A target of at least 50% reduction by 1995 was suggested (FPHM),

and this has been achieved – there was a 93% reduction in three-year moving average notifications

between 1982 and 1998. There is no target set by the World Health Organisation, but it would seem

reasonable to set a target of at least maintaining with progress towards a further 50% reduction in

notifications by 2010.

3 Notifications of measles: A target of 80% reduction by 1995 was suggested (FPHM) and achieved,

with a 95% reduction in three-year moving average notifications between 1982 and 1998. The World

Health Organisation has set a target of eradication, but no target date has been set. Eradication is
theoretically achievable, and a target of a further 50% reduction in notifications by 2010 should be

attainable.

4 Reduction in re-admissions for asthma: This would be measurable and may be achievable. The

question is whether it is desirable. Further evaluation is needed before a target can be set.
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The following are goals, but quantifiable targets cannot be set:

5 Reduction in nosocomial infections.
6 Improved quality of life and disease control in chronic disease.
7 Satisfaction with services.
8 Reduction in unscheduled use of primary care for asthma and COPD.

Mortality

At a district level, mortality from the conditions listed below is too low to monitor.

1 Tuberculosis: A target of zero is achievable except for immune-deficient patients.

2 Pertussis: Mortality is already low but case-fatality is higher in children with other serious diseases.

Immunisation is not wholly protective. While a further reduction is desirable, a quantifiable target is

difficult to define.
3 Asthma: In theory there is scope for a reduction in mortality because acute asthma is treatable and a

proportion of deaths has been associated with inadequate care. For this reason asthma mortality in ages

5–44 has been listed as avoidable. It is not known to what extent this may be possible in practice.

Neither do we know enough about trends and geographical variations in epidemiological influences to

be able to interpret trends. Thus a reduction of mortality in this age group, though desirable, may not

be achievable. Deaths are too few for targets to be set locally.

4 Cystic fibrosis: In theory a target of no deaths between the ages of 1 year and 16 years may be

achievable, but would be difficult to monitor at local level due to small numbers of patients in
individual districts. Therefore a target cannot be set. However, mortality in the paediatric age group

should be minimised, and survival could be monitored at regional level.

Clinical and service targets

1 Distribution of respiratory specialists: The distribution of doctors accredited in respiratory medicine

together with necessary laboratory and investigative backup should be arranged so that all patients

requiring such services have access to them. Whether specialists should be in groups or single-handed

needs discussion.

2 Setting up and adherence to guidelines for clinical management: These should be evidence-based

where evidence exists, the methodology be adequately described, and ideally they should be drawn up

by multidisciplinary teams and regularly reviewed.

3 Level of uptake of peak flow meters: Until more is understood about the benefits of self-monitoring, a
target cannot be set.

4 Implementation of self-management plans: These appear to be promising in the management of

asthma. Further evaluation is required before setting a target that all chronic asthmatics should have

them. However, all patients with moderate to severe asthma should have these plans and every patient

with asthma should have written advice on when to seek help.

5 Improved levels of patient education and self-care skills: It would be reasonable to set a target that all

patients with chronic respiratory disease should have a basic understanding of their illness and its

treatment, and that they should know what to do in an emergency, and how to reduce exposure to
exacerbating factors.

6 Appropriateness of admissions and other hospital utilisation: Appropriateness protocols are still in

the development stage but have potential. In time it may be possible to set target levels for the

proportion of appropriate admissions and distribution of length of stay.
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7 Notifications of tuberculosis: These should be complete and within a set time, to enable an

appropriate response.

8 Setting up and adherence to protocols for management of outbreaks of TB, and for contact tracing,
chemoprophylaxis and completion of courses of treatment.

9 Cystic fibrosis services: All patients with cystic fibrosis should have access to a specialist in cystic

fibrosis (tertiary level service) supported by a specialist multidisciplinary team.

Changes in information required to facilitate needs assessment
at a local level

The information changes suggested below refer not only to improvements or additions to the standing

systems but to methods which might be applied on a sample basis when required. Operationally, there are

three categories:

1 routine data as they are at present, or in a modified form

2 new data to be collected at the point of service use and

3 data to be collected from community surveys.

Changes in information required to enable targets to be met in future
and to enable outcomes to be monitored

1 Local assessment of needs: Will often (particularly in the short term) involve extrapolation from

national data. It is therefore desirable that, where possible, local developments in information use

standard methods so that comparison with national figures can continue.

2 Maintain and improve communicable disease notification system: In particular there is a need to

improve feedback to districts to enable rapid response to problems.
3 Improve and standardise diagnostic recording of deaths and admissions: This applies not only to

the underlying cause but to co-morbidity revealed by other causes recorded.

4 Support, extend and standardise general practitioner systems for recording clinical activity: This

would provide at the primary care level a basis for assessing demand for care and the response to it.

5 Develop methods of obtaining diagnostic data from Accident and Emergency departments and
outpatient clinics: These are being developed at present. A national minimum data set would

improve ability to make comparisons between districts.

6 Linkage of hospital admissions: Use of the NHS number, which is also being considered, would
facilitate linkage. This information would not only give information about demand and patterns of

use, it would also be a useful focus for audit.

7 Modify existing prescription analysis (PACT) to include the recording and coding of age: The

existing system codes only whether the patient is exempt or not (though age of the child is recorded on

the prescription) and even these data cannot be linked to specific drug data. Some respiratory drugs

are disease-specific and data improved in this way would give better information about the use of

medicines for these illnesses.

8 Improve information obtained from schools: There are two main possibilities. The first would be to
adopt a standard structured school medical examination. The second would be to include in school

absence records a suitable comment about the medical cause of absence e.g. ‘chest illness’.

9 Develop simple, practical and valid methods of measuring morbidity in the community by
questionnaires: Such procedures could also obtain data on treatment, service use and satisfaction.
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10 Develop practical methods of measuring severity of illness at service interfaces: This would enable

variations in process and outcome to be interpreted.

11 Develop simple, standard and comparable measures of respiratory risk factors at a local level:
These would enable variations in morbidity to be interpreted, and risk factor intervention to be
prioritised and monitored. Factors include smoking, industrial exposures, air pollution, indoor

hazards, social class and ethnic composition.

12 Maintain the national cystic fibrosis case register and national cystic fibrosis clinical database:
This would allow local service planning, and provide information for local audit.

13 Develop standardised templates for respiratory disease across GP computer systems and
standardise use of coding: This would allow collection of data on incidence, prevalence and use

of services in primary care at the population level and facilitate monitoring, audit and needs

assessment.

Health outcomes

1 Audit of deaths: Numbers of deaths are routinely available but some simple means of auditing care and

prevention prior to the death should be considered. This exercise would concentrate on ‘premature’

deaths with the aim of learning more about both immediate and more distant factors contributing to

death and using such knowledge to improve and monitor care and prevention locally. Confidential
enquiries have been undertaken for asthma deaths, and could usefully be undertaken for other causes,

including deaths from cystic fibrosis in the paediatric age group, to identify service-related factors

contributing to the deaths.

2 Surveys of morbidity, treatment and patient satisfaction: The main chronic respiratory diseases are

common and easily measured by simple survey techniques.

3 Admissions and re-admissions: These are an important outcome of ambulatory care in conditions

where it is believed that hospitalisation may be avoided by appropriate care. Similarly, re-admissions

may also reflect a lack of appropriate arrangements following the earlier admission.

Process

1 Analysis of variability between districts in process and outcome measures: This is one level up from

measurement of individual clinical process and outcome. If it is possible to assume that underlying

morbidity is broadly similar across districts, large variations in outcome indicate different levels of

care, whereas large variations in process indicate inefficiency or unmet need.
2 Measures of the appropriateness of admission: This concept has been developed in the US and is

based on consensus criteria of appropriateness. It need not be disease-specific.

3 Audit of adherence to protocols or clinical guidelines.

4 Surveys of risk factors for disease, in so far as these are targets for intervention.

System factors and balance of care

1 Range and level of severity at service interfaces: This can be measured and is necessary if district

variations or trends are to be interpreted adequately.

2 Mode of referral for acute illness: This is easily measured and of great importance in acute severe

illness.
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3 Ratio of regular to short-term attenders at outpatients: This would not be an appropriate outcome

measure for patients with cystic fibrosis, or those with rare chronic respiratory diseases, including

diffuse parenchymal lung disease, not assessed in this chapter.

4 Analysis of the service ‘careers’ of patients to describe, explain and compare patterns of use at the
patient level rather than relying on ‘spells’ as at present.

Research priorities

1 Development of standard methods suitable for monitoring at a community level morbidity and

quality of life, treatment, and patient factors such as satisfaction with care, stigma and self-care

skills.
2 Measurement and monitoring of the incidence of acute respiratory illness. For certain conditions

with acute exacerbations there is very little epidemiological data on acute illness. Without this, it is

difficult to assess need or interpret utilisation data.

3 Identification of the scope for prevention through environmental control of known precipitants in

the home and outdoor environment.

4 Aetiological research directed at preventable factors.

5 Continued development and evaluation of vaccines especially those against pneumococci and

respiratory syncytial virus, and Pseudomonas aeruginosa in cystic fibrosis.
6 Evaluation of the prevention and treatment of hospital-acquired pneumonia.

7 Investigation of the impact of treatment on the natural history of obstructive lung disease including

iatrogenesis.

8 Case–control studies of adverse outcomes such as deaths, re-admissions, etc. The fact that

confidential enquiries into circumstances of death are not controlled limits their conclusions.

9 Appraisal of the extent to which population mortality and morbidity can be reduced by treatment.

10 Investigation of the reasons for the variability which exists between doctors and hospitals in the

approach to diagnosis and management and the use of investigations and services.
11 Development of simple and standard ways of measuring disease severity at service interfaces and of

ensuring uniform diagnostic recording.

12 Evaluation of those elements of consensus guidelines for which evidence of efficacy is lacking.

13 Assessment of the benefits and costs of various models of care, including marginal shifts to and from

primary, secondary and tertiary care. This could include assessment of cost-effectiveness of GP

asthma clinics, peripatetic clinics in primary care, various models of shared care, and models of care

for patients with cystic fibrosis (tertiary, secondary and primary balance).

14 The role of specialist nurses and the most cost-effective use of their time and skills need further
defining.

15 Evaluation of factors that lead to appropriate and inappropriate use of hospital admission, discharge,

outpatient referral and outpatient discharge.
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Appendix A: Classification of respiratory diseases

Mode of presentation of respiratory disease

The respiratory tract has a limited range of responses to infection, irritation, allergy or structural change.
The symptoms encountered are therefore rarely disease-specific, posing problems for clinical diagnosis

and epidemiological surveys. For example, cough may be a symptom of self-limiting upper respiratory

infection, asthma, bronchitis, pneumonia, tuberculosis or lung cancer, whereas chronic breathlessness on

exertion may indicate disease of the cardiovascular system rather than airflow limitation, emphysema or

fibrosis of the lung.

The detection of rare but serious pathology in patients presenting with common symptoms poses a

diagnostic task for respiratory medicine services. Respiratory illnesses may progress rapidly from an

apparently innocuous ‘common cold’ to life-threatening pneumonia or bronchospasm. Although this
occurs rather infrequently, it influences both clinical attitudes to the management of acute episodes and lay

expectations of the services that should be provided.

Diagnostic labels

A wide range of apparently site-specific diagnostic terms are used in acute respiratory disease (e.g.

bronchitis, bronchiolitis, laryngotracheobronchitis). These are rarely supported by any direct evidence of

the site of involvement, and the ability to discriminate disease affecting different parts of the lower
respiratory tract by clinical examination is poor. Consolidation of the lung seen on X-ray confirms the

presence of pneumonia, but this diagnosis may be applied on clinical grounds alone.

The diagnosis of chronic obstructive lung disease is equally problematic. A conceptual distinction

between potentially reversible airflow obstruction (due to bronchospasm) and irreversible airflow

obstruction (associated with structural lung disease) is widely accepted, although many patients appear

to have both. Clinical fashion in the labelling of these conditions has changed substantially in recent years.

Historically, ‘chronic bronchitis’ and ‘emphysema’ were used interchangeably to describe adult patients

with chronic lung disease. During the 1980s, the less specific (but perhaps more honest) terms ‘Chronic
Obstructive Airways Disease’ (COAD) or ‘Chronic Obstructive Pulmonary Disease’ (COPD) have become

increasingly popular.

The term COPD is now the internationally-accepted term embracing all of the clinical labels or

acronyms shown below, either alone or in combination:

� emphysema

� chronic bronchitis

� chronic obstructive bronchitis
� chronic airflow limitation (CAL)

� chronic airflow obstruction (CAO)

� chronic airways obstruction (CAO)

� non-reversible obstructive airways disease (NROAD)

� chronic obstructive pulmonary disease (COPD)

� chronic obstructive lung disease (COLD)

� some cases of chronic asthma.

Diagnostic fashions in paediatric practice have led to increasing use of the asthma label as a replacement for

the previously more popular ‘wheezy bronchitis’.

These issues have major implications for the interpretation of data coded to ICD classifications.
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Site of involvement

Respiratory diseases are broadly divided into those affecting the ‘upper’ respiratory tract (nose, pharynx

and larynx) and ‘lower’ respiratory diseases (affecting the trachea, bronchi or lungs). Diseases of the

middle ear, although anatomically part of the respiratory tract, are generally excluded.

Episodes of illness may progress from upper respiratory involvement to lower respiratory symptoms,

either due to physiological response (e.g. asthma), or invasion of the intrathoracic airways by the primary

pathogen (e.g. viral pneumonia) or secondary bacterial infection (e.g. exacerbation of chronic bronchitis

by influenza).
Infections and allergies affecting the upper respiratory tract are extremely common and pose a

substantial burden of minor morbidity, loss of productivity, school absence, etc. Few episodes progress

to lower respiratory involvement, but when they do they generate much of the respiratory inpatient

workload.

Chronicity

The distinction between acute episodes and chronic disease (or susceptibility) is important in assessing

epidemiological information and planning service provision. Much of the workload posed by respiratory

disease, particularly in general practice, comprises relatively brief, often self-limiting episodes of illness.

These may be superimposed on chronic morbidity, typically in patients with chronic bronchitis or

obstructive pulmonary disease (including asthma), but also as a result of rarer conditions such as cystic

fibrosis, bronchiectasis or immune deficiency states (including AIDS).

Cause

Several respiratory syndromes may be described or subdivided in terms of presumed cause. This is not

always of relevance to clinical management or service provision. For example, the distinction between

‘extrinsic’ and ‘intrinsic’ asthma is poorly defined and does not influence choice of treatment, and

subdivision of infectious from non-infectious illness may be difficult because infectious episodes are a

common cause of acute exacerbations in patients with allergic asthma or COPD.

An attempt to distinguish between viral and bacterial infection forms part of the clinical investigation
and management of acute episodes, particularly of lower respiratory illness in hospital. The need to make

this distinction is not always clear (e.g. acute lower respiratory illness in children). Even when specific

organisms are sought (e.g. in patients hospitalised with pneumonia), they are identified in only a minority

of cases. Most common respiratory pathogens are associated with a variety of syndromes, involving both

upper and lower respiratory tract.

Classification by specific infectious agent is of public health importance where immunisation is available

(e.g. pertussis, measles, tuberculosis) or anticipated (e.g. respiratory syncytial virus). Wards for patients

with tuberculosis have historically been located at a distance from other medical units and this separation
sometimes persists in current arrangements for chest medicine services.

Prevention of non-infectious respiratory disease may usefully be planned by grouping diseases

according to presumed cause (e.g. smoking-related diseases, occupational lung diseases).
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Age

The distinction between paediatric and adult respiratory disease, although arbitrary, may be of some

relevance for planning purposes. Special respiratory problems arise in the neonatal period, which are not

part of this review. General paediatric services handle most of the respiratory disease requiring

hospitalisation in childhood, whereas in adults the workload may be split between general medical

units and specialist chest medicine services.

Classification for health service planning

The International Classification of Diseases (ICD) is extensively used for classifying mortality, morbidity

and service use statistics, but several factors affect the interpretation of data coded to the ICD

classifications. First, fashions in diagnostic labelling may result in shifts from one ICD code to another

over time and the possibility of diagnostic transfer needs to be considered carefully when reviewing

epidemiological information, particularly relating to diseases of the lower respiratory tract. Second, the
ICD classification emphasises the aetiology of diseases and, in line with this, routine mortality statistics are

tabulated by underlying cause. This tends to underplay the importance of those respiratory conditions

which exacerbate other conditions and/or commonly arise as complications e.g. pneumonia. Different

coding conventions apply to hospital admission and other service use statistics which are commonly coded

and tabulated by the main condition treated or investigated, rather than by underlying cause. Finally, the

ICD code does not reflect the severity of a condition which for a number of respiratory diseases, e.g.

asthma, may range from subclinical to life threatening.

Other ICD-compatible systems have been developed for use in specific settings e.g. Read codes for
classifying primary care episodes and Health care Resource Groups (HRGs) for classifying hospital

resource use, but these are as yet not widely used in the UK.

ICD-9 and ICD-10 codes relating to lower respiratory disease

Codes relating to respiratory disease from both the 9th and 10th revisions of the International
Classification of Diseases are presented, since the data covered by this review was collected during the

period of changeover between the two revisions of the classification. There is not an exact overlap

between the two classifications, but the list below where possible gives equivalent coding for each

condition.
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334 Lower Respiratory Disease

Codes presented here refer only to those conditions referred to in this review, either in the overall

review, in analysis of health service and mortality data, or in the individual appendices.

Disease ICD-9
codes

ICD-10
codes

ICD-10 description (where different)

Pulmonary tuberculosis 011 A15 Respiratory tuberculosis, bacteriologically

and histologically confirmed

A16 Respiratory tuberculosis not confirmed

bacteriologically or histologically

Whooping cough 032 A37

Malignant neoplasm of trachea, bronchus 162 C33 Malignant neoplasm of trachea

and lung C34 Malignant neoplasm of bronchus or lung

Malignant neoplasm of pleura 163 C38.4

Malignant neoplasm of other or ill-

defined sites in the respiratory system and

intra-thoracic organs

165 C39

Cystic fibrosis 277.0 E84

Acute respiratory infections 460–465 J01–J06

Other disorders of the upper respiratory

tract

470–478 J01–J06

Acute bronchitis and bronchiolitis 466 J20 Acute bronchitis

J21 Acute bronchiolitis

J40 Bronchitis not specified as acute or chronic

Viral pneumonia 480 J12

Pneumococcal pneumonia 481 J13 Pneumonia due to Streptococcus

pneumoniae

Other bacterial pneumonia 482 J14 Pneumonia due to Haemophilus

influenzae

J15 Pneumonia due to other bacteria and

mycoplasma

Pneumonia due to other specified

organism

483 J16 Chlamydial pneumonia

Pneumonia due to other specified

infectious organisms

J17 Pneumonia in diseases classified

elsewhere

Bronchopneumonia, organism

unspecified

484 J180

Pneumonia, organism unspecified 485 J181–189

Influenza (with and without pneumonia) 487 J10 Influenza, virus identified

J11 Influenza, virus not identified

Bronchitis, not specified as acute or

chronic

490 J40

Chronic bronchitis 491 J41 Chronic bronchitis, type specified

J42 Chronic bronchitis, unspecified

Emphysema 492 J43

Asthma 493 J45 Asthma, specified or unspecified

J46 Status asthmaticus

Bronchiectasis 494 J47

Extrinsic allergic alveolitis 495 J66

J67

Airway diseases due to organic dusts

Hypersensitivity pneumonitis due to

organic dusts
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Disease ICD-9
codes

ICD-10
codes

ICD-10 description (where different)

Chronic airways obstruction, not

elsewhere classified

496 J44 Chronic obstructive pulmonary disease

Coalworkers pneumoconiosis 500 J60

Asbestosis 501 J61 Pneumoconiosis due to asbestos and

other mineral fibres

J92 Pleural plaque with or without presence

or asbestos

Pneumoconiosis due to other silica or

silicates

502 J62 Pneumoconiosis due to talc dust

Pneumoconiosis due to other dust

containing silica

Pneumoconiosis due to other inorganic

dust

503 J63

Pneumopathy due to inhalation of other

dust

504 J67 Hypersensitivity pneumonitis due to

organic dusts

Pneumoconiosis, unspecified 505 J64 Pneumoconiosis unspecified

J65 Pneumoconiosis associated with

tuberculosis

Respiratory conditions due to fumes and

vapours

506 J68 Respiratory conditions due to chemicals,

gases, fumes and vapours

Pneumonitis due to solids and liquids 507 J69 Pneumonitis due to food and vomit, oils

and essences and other solids and liquids

Respiratory conditions due to other

unspecified external agents

508 J70 (includes radiation, drug-induced

interstitial lung disorders, and other or

unspecified external agents)

Empyema 510 J86 Pyothorax

Pleurisy 511 J90 Pleural effusion not elsewhere classified

Pneumothorax 512 J93

Abscess of lung and mediastinum 513 J85

Pulmonary congestion and hypostasis 514 J80 Adult respiratory distress syndrome

J81 Pulmonary oedema

Postinflammatory pulmonary fibrosis 515 J84

Other alveolar and parietoalverolar

pneumopathy

516 J84

Other diseases of the lung 518 J95 Post-surgical pulmonary disorders

J96 Acute and chronic respiratory failure

J98 Other diseases of the lung, mediastinum,

diaphragm and respiratory tract, specified

and unspecified respiratory disorders

Other diseases of the respiratory system 519 J98 Other diseases of the lung, mediastinum,

diaphragm and respiratory tract, specified

and unspecified respiratory disorders

J99 Respiratory disorders in diseases classified

elsewhere

Respiratory distress syndrome 769 P28.0 Primary atelectasis of newborn

Other respiratory conditions of newborn

and foetus

770 P28.1–P28.9
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Health care-related groups relating to lower respiratory disease

HRG Description

D01 Lung transplant

D02 Complex thoracic procedures

D03 Major thoracic procedures

D04 Intermediate thoracic procedures with complicating condition

D05 Intermediate thoracic procedures without complicating condition

D06 Minor thoracic procedures

D07 Fibreoptic bronchoscopy

D08 Rigid bronchoscopy

D09 Pulmonary embolus – died

D10 Pulmonary embolus > 69 or with complicating condition

D11 Pulmonary embolus < 70 or without complicating condition

D12 Lung abscess or empyema

D13 Lobar, atypical or viral pneumonia > 69 or with co-morbid condition

D14 Lobar, atypical or viral pneumonia < 70 without co-morbid condition

D15 Bronchopneumonia

D16 Bronchiectasis

D17 Cystic fibrosis

D18 Pulmonary or pleural tuberculosis

D19 Other tuberculosis

D20 Chronic obstructive pulmonary disease or bronchitis

D21 Asthma > 49 years or with co-morbid condition

D22 Asthma < 50 years without co-morbid condition

D23 Pleural effusion or pleurisy > 69 or with co-morbid condition

D24 Pleural effusion or pleurisy < 70 without co-morbid condition

D25 Respiratory neoplasms

D26 Fibrosis or pneumoconiosis

D27 Extrinsic allergic alveolitis or pulmonary eosinophilia

D28 Granulomatous or other lung disease

D29 Inhalation lung injury or foreign body aspiration

D30 Pneumothorax

D31 Sleep-disordered breathing

D32 Respiratory failure

D33 Other respiratory diagnosis > 69 or with co-morbid condition

D34 Other respiratory diagnosis < 70 without co-morbid condition

E01 Heart and lung transplant

P01 Asthma/recurrent wheeze

P03 Upper respiratory tract disorder

P04 Lower respiratory tract disorder
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Table B.2: Mortality and service use for 1998–99 in hypothetical district with population 500,000 with
similar population structure to England and Wales.

Cause ICD-9 ICD-10 Number
of
deaths

Number
of GP
consult-
ations

Number
of
finished
consultant
episodes

Number
of bed-
days per
year

Average
occupied
hospital
beds per
day

Pulmonary TB 011–012 A15–16 3 100 20 437 1

Whooping cough 033 A37 0 50 10 44 0

Ca trachea bronchus lung

and pleura

162 C33–34 280 400 913 5,211 14

Cystic fibrosis 277.0 E84 1 150 121 5,738 16

Upper respiratory 460–465,

470–478

J01–06 2 106,550 649 1,310 4

Acute bronchitis and

bronchiolitis

466 J20–21 5 35,950 251 863 2

Pneumonia 480–486 J12–17 562 1,450 1,229 17,012 47

Influenza 487 J10–11 6 10,250 35 227 1

Chronic and unspecified

bronchitis

490–491 J40–42 16 4,550 77 703 2

Emphysema and COPD 492þ496 J43–44 231 2,800 185 1,277 3

Asthma 493 J45–46 13 21,250 3,021 10,914 30

Other COPD 494–495 J47 7 250 80 489 1

All COPD 490–496 J40–47 255 26,900 2,423 19,998 55

Pneumoconioses* 500–508 J60–67 10 50 35 235 1

Other respiratory 510–519 J68–99 76 1,700 1,378 13,890 38

All Chapter VIII 460–519 J01–99 928 153,500 9,363 66,918 183

Source : Tables B.1, B.4, B.5 and B.6.

* Includes diseases due to organic dust in ICD-10.
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Table B.3: Summary of the principal findings from ad hoc surveys of prevalence and incidence of

lower respiratory disease.

Respiratory condition Prevalence Incidence Cumulative
incidence

Modifying factors

Acute lower

respiratory

tract

infections in

childhood

acute

bronchitis

20% males > females and

north > south;

associated with poor

socio-economic

status, large families,

parental smoking, low

birth weight (27–32)

pneumonia 1–5%

whooping

cough

1.6%

see Table 1

Adult

respiratory

infections

community-

acquired

pneumonia

230–360 per

100,000 (470 per

100,000 adults

only)

(9–12)(37)(42)

social class V > I,

associated with

smoking, alcohol and

pre-existing illness

(10–12)(42)

nosocomial

pneumonia

0.5–1% all

hospital

admissions,

12–22% ICU

admissions

(43)(44)

Tuberculosis notifications (annual

rate): Indian,

Pakistani and

Bangladeshi

communities

169–178 per 100,000;

whites 6.9 per

100,000

ethnicity, HIV

infection

Asthma requiring

treatment

(46)(47),

Tables 2, 3

0–14 years: 6%

15–64: 4%

65þ: 4%

all ages: 4%

south > north (65)

current

wheezing

(any

severity)

0–14 years: 12–15%

15–64: 10%

65þ: 15–20%

30%

COPD

(81)(82),

Table 4

symptomatic 17% men, 6%

women

north > south,

urban > rural, social

significant

impairment

of lung

function

5% men, 3% women class V > I (82)
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Figure B.1: Proportion of all deaths due to various lower respiratory conditions by age group.

Source : Mortality Statistics, cause, England and Wales, 1999. Office for National Statistics.
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Figure B.2: Proportion of all deaths due to lower respiratory conditions and other important
respiratory diseases by age group.

Source : Mortality Statistics, cause, England and Wales, 1999. Office for National Statistics.
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Figure B.3: Proportion of finished consultant episodes due to various lower respiratory conditions by

age group.

Source : HES Data, England 1998–99.
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Figure B.4: Proportion of finished consultant episodes due to lower respiratory conditions and other

important respiratory diseases.

Source : HES Data England 1998–99.
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Figure B.5: Proportion of bed-days due to various lower respiratory conditions by age group.
Source : HES Data, England 1998–99.
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Figure B.6: Proportion of bed-days due to various lower respiratory conditions and other important

respiratory diseases by age group.

Source : HES Data, England 1998–99.
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Figure B.7: Proportion of GP consultations due to various lower respiratory conditions by age group.
Source : Morbidity statistics in general practice, 1991–2.
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Figure B.8: Proportion of GP consultations due to lower respiratory conditions and other important

respiratory diseases by age.
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