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Editorial

Definitions of emphysema, chronic bronchitis,
asthma, and airflow obstruction: 25 years on from the
Ciba symposium

Before the publication in Thorax in 1959 of the
report of a Ciba guest symposium,' international
confusion about the use of the words asthma,
chronic bronchitis, and emphysema was profound,
but it was subsequently much lessened by three of
the main proposals that emerged.
The first was that emphysema should be defined in

terms of morbid anatomy. Although the proposed
definition, "increase beyond the normal in the size
of airspaces distal to the terminal bronchiole either
from dilatation or from destruction of their walls,"
was subsequently modified in a report from the
World Health Organisation2 to include only lungs
where there was destruction of the walls of the distal
airspaces, the idea of defining emphysema in
anatomical terms has been universally accepted.
This transferred responsibility for the diagnosis from
clinicians to pathologists; the residual problem is to
convert the clear definition into quantitative criteria
that can be generally accepted by pathologists.3
The second proposal was that chronic bronchitis

should be defined as "chronic or recurrent excessive
mucous secretion in the bronchial tree," diagnosed
clinically by the presence of cough with expectora-
tion that is not attributable to other lung diseases.
This definition has also been internationally
accepted by epidemiologists but many British clini-
cians have continued to use it in a wider sense, to
which we present our objections later.
The third important recommendation was to

introduce the concept of "airflow obstruction," pre-
viously absent from clinical terminology. The term
generalised obstructive lung disease (GOLD) was
used to include both reversible (or intermittent) ob-
struction and irreversible (or persistent) obstruction.
This led to a definition of asthma in functional terms
which has been widely accepted in principle, but the
difficulty of defining a threshold of reversibility
above which asthma should be diagnosed remains
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despite a further Ciba study group report in 19714
and much debate. Where reversibility is virtually
complete and there is evidence of an allergic or
immunological basis the diagnosis of asthma is clear.
But clinicians also recognise that individuals who
initially have reversible obstruction commonly
develop persistent airflow obstruction later in life
(ppl36-41).4a Though such individuals can often be
identified by their past history or the presence of
atopy, nasal symptoms, or eosinophilia, nothing is
known about the cause and site of this type of
irreversible airflow obstruction and this requires
further study.
The Ciba term generalised obstructive lung dis-

ease has never come into widespread use, largely
because a closely related term, chronic obstructive
pulmonary disease (COPD), was introduced in
North America shortly afterwards to refer to
patients without atopy and with minimal reversibil-
ity. The word irreversible was seldom used because
most individuals with mainly irreversible obstruction
show some improvement after bronchodilator or
corticosteroid treatment.

Before the Ciba symposium clinicians freely diag-
nosed emphysema when a patient with chronic
expectoration became persistently breathless on
exertion; the mechanical effect of coughing was
blamed without any mention of smoking.5 Neverthe-
less, occasional patients were described whose
breathlessness had been studied in great detail in life
but who proved to have no emphysema at postmor-
tem examination.67 The perplexity of British clini-
cians faced at necropsy with such a patient without
any emphysema was revealed in a clinicopathologi-
cal conference held under the title "'Emphysema" at
the Postgraduate Medical School in London in
1951.' The pathologist, Dr CV Harrison, made a
diagnosis of "chronic bronchiolitis," a proposal to
which we shall return. After the Ciba symposium
several studies in the United States and the United
Kingdom assessed the amount of emphysema in
patients with severe airflow obstruction by a variety
of clinical, radiological, and physiological criteria
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and subsequently by clinicopathological correla-
tions. The amount of emphysema ranged from zero
to almost total lung destruction in patients with simi-
lar severity of airways obstruction, which led to the
concept of distinctive bronchial and emphysematous
types of chronic airways obstruction.8
Although expectoration tended to be more pro-

fuse in patients with the bronchial type of obstruc-
tion, at this time the site and nature of the bronchial
or bronchiolar disease responsible for the obstruc-
tion to airflow were uncertain. Most pathological
studies in the non-emphysematous cases concen-
trated on the large bronchi, although occasional
cases were described in which obstruction was attri-
buted to bronchiolar stenoses.9 The recognition of
the bronchial type of patient represented a radical
change in clinical thinking in the United Kingdom.
Emphysema was diagnosed more cautiously and
more attention was paid to phlegm production.
Pathologists had concluded from the close anatomi-
cal association that peripheral bronchial infection
caused emphysema.'0 In the presence of mucous
hypersecretion the sterility of the bronchi was
lost,'2'23 so it was reasonably assumed that while
chronic bronchitis could sometimes be a trivial
symptom, as the Americans had always regarded it,
it could also be a precursor of infections that could
damage either the bronchi or the alveoli, causing the
two contrasting types of airflow obstruction.

This concept was accepted by the Bronchitis
Research Committee of the Medical Research
Council (MRC). Reporting on the definition and
classification of chronic bronchitis in 1965,'4 it
recommended division into (a) simple chronic bron-
chitis with chronic or recurrent mucoid hypersecre-
tion sufficient to cause expectoration; (b) chronic or
recurrent mucopurulent bronchitis when the sputum
was persistently or intermittently mucopurulent;
and (c) chronic obstructive bronchitis when chronic
bronchitis was associated with persistent, wide-
spread narrowing of the intrapulmonary airways.
Though this report was much less comprehensive
than that of the Ciba guest symposium, it estab-
lished, at least in Britain, the term chronic obstruc-
tive bronchitis, which emphasised that when chronic
bronchitis was associated with obstruction this was
not necessarily due to associated emphysema.
Unfortunately, it may have promoted a view about
the irreversible airflow obstruction of smokers that
is now known to be wrong: namely, that the simple,
purulent, and obstructive forms of bronchitis (with
or without emphysema) represent steps in a causal
chain that constitute its natural history-
hypersecretion encouraging bronchial infection,
which in turn damages the bronchi or alveoli and
leads to impairment of airflow. This theory was first

disproved by a prospective study in West London,'5
which showed that neither chronic expectoration
nor the associated bronchial infection was causally
related to the development of airflow obstruction,
but that both were relatively independent responses
to cigarette smoke and were associated with each
other only because of the common factor of smok-
ing. Subsequently this conclusion has been
confirmed by a French prospective study'6 and by an
analysis of causes of death in a 20-25 year follow up
of 2718 men who had originally had measurements
of FEV, and questionnaires on hypersecretion of
mucus.'7 These studies reduced the role of chronic
bronchitis to that which had been accepted before
the 1950s; for, while individuals with chronic expec-
toration were liable to recurrent episodes of puru-
lent bronchitis with time off work, these infections
were found to have no detectable effect on disability
and prognosis, except when an acute infection pre-
cipitated dangerous respiratory failure in a patient
who already had severe airflow obstruction.
At the time of the MRC report on chronic bron-

chitis no physiological methods were available to
define the precise site of obstruction to airflow, but
Reid'8 had already established that the major site of
mucous gland hypertrophy was in the large bronchi.
The introduction of the retrograde catheter techni-
que in the late 1960s enabled Hogg et al'9 to meas-
ure airways resistance and its central and peripheral
components in lungs at necropsy. They showed that
the dominant site of irreversible airflow obstruction
due to primary airway disease lay in the peripheral
airways of less than about 3 mm diameter. This
important result has been confirmed by two subse-
quent studies.20 21 Hence the major sites of obstruc-
tion and hypersecretion appeared to be in different
sized airways, a finding which supported the
epidemiological evidence for distinguishing the
hypersecretory and the obstructive components of
bronchial (and bronchiolar) disease and confirmed
that the term chronic obstructive bronchitis is mis-
leading.

Several pathological studies in the 1950s0"ll 22 had
established that bronchiolar changes were fre-
quently found in association with emphysema-
indeed this association had been observed by Laen-
nec.23 The new physiological studies emphasised the
need to quantify these changes. This has proved very
difficult because of the enormous numbers of
peripheral airways and the large increases in resis-
tance found with relatively subtle narrowing or local
stenoses when many parallel airways are affected.24
The most specific change is goblet cell metaplasia,
which can cause mucus plugging and may displace
the surface layer of surfactant, allowing the airways
to close more easily. The airways may also be



blocked by inflammatory exudate and become dis-
torted, stenosed, and even obliterated. All these
changes are often found in association with
emphysema, but are also present in the lungs of
patients who have died of airflow obstruction with-
out emphysema, when they are presumably the main
cause of the obstruction. The lesions may be distri-
buted patchily along the length of the peripheral
airways and so are easily missed in a few random
histological sections. Presumably this accounts for
the failure of earlier authors (including ourselves) to
observe these lesions either at the time of death or

on subsequent review of the available sections. The
term which the Montreal group originally suggested
to describe these changes was "small airways dis-
ease," which has been widely used and has been
extended to include associated abnormalities of
function. The term is unsatisfactory for it does not
indicate their chronicity, their obstructive effect, or

their pathogenesis. Even the location is loosely
defined. One of the originators of the term now con-
siders that it "has become so ambiguous as to have
become almost meaningless."24

Although studies of lungs at postmortem exami-
nation consistently show that the major site of
increased resistance is in the peripheral airways, in
life the results of tests of large airway function are
also often abnormal even in young smokers with
only mild airway disease.25- 27 A plausible explana-
tion for this discrepancy is that there is an additional
component of narrowing in life due to increases in
bronchial muscle tone or swelling of the bronchial
mucosa that chiefly affects the larger airways. This
would be compatible with the "Dutch hypothesis"28
that smokers with progressive airflow obstruction
show increased bronchial reactivity and atopic fea-
tures similar to, but less pronounced than, those
found in subjects with asthma. Recent studies
confirm that some allergic features are more com-

mon in smokers29 and that bronchial reactivity to
inhaled histamine is increased.30 3' Reduction in
"reactive" large airway narrowing might explain
why bronchodilators usually improve airways con-

ductance more than forced expiration values.'2 Simi-
larly "reactive" changes could explain why airway
function is reduced for several weeks after acute
infections in patients with chronic airflow obstruc-
tion33 34; this time course resembles that of the
increased bronchial reactivity in normal people after
viral infections.35 Hence, while the major and
irreversible component of non-emphysematous
airflow obstruction in smokers may be located pre-

dominantly in the peripheral airways, a lesser and
partly reversible component may affect larger air-
ways.

Despite these advances, two major problems
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identified 25 years ago in the Ciba guest symposium
persist. The first is to agree on a suitable descriptive
term for non-emphysematous irrreversible airways
obstruction. Two subsequent labels-chronic obs-
tructive bronchitis and small airway disease-have
serious but opposite weaknesses: the former implies
a disproved pathogenetic mechanism and the latter
is vague.
The second problem is to quantify the dividing

line between asthma and mainly irreversible airflow
obstruction. The proposal of the Ciba guest sym-
posium was to include all subjects with obstruction
in the omnibus term generalised obstructive lung
disease. This was a more logical approach than that
in which asthma and chronic obstructive pulmonary
disease are initially separated by qualitative clinical
impression. Interestingly, the only country to adopt
the other omnibus term proposed by the Ciba guest
symposium, chronic non-specific lung disease, was
The Netherlands, which supplied the idea that the
reversible airflow obstruction of asthma and the
largely irreversible airflow obstruction of susceptible
smokers were two aspects of the same basic process.
At the time this was not a popular hypothesis in the
United Kingdom and North America, where clini-
cians thought they had no difficulty distinguishing
patients with asthma (often young, usually non-
smokers, and with clear evidence of an immunologi-
cal basis) from those with mostly irreversible obs-
truction (usually elderly, almost always smokers).
Their subsequent failure to achieve a precise
definition of asthma4 and the recent renewed inter-
est in the Dutch concept shows how far we still have
to go to reach a full understanding of the
pathogenesis of the various forms of chronic airflow
obstruction.
These considerations lead to the following pro-

posals on terminology.
(1) The term chronic bronchitis should be used

only to denote chronic or recurrent bronchial
hypersecretion, clinically diagnosed by the presence
of chronic expectoration with no other cause. The
quality of the sputum may be further described as
mucous, purulent, eosinophilic, etc. Such terms as
"'severe" or "advanced" chronic bronchitis should
be used only to refer to the expectoration, not (as
continues to be done in prominent British medical
journals36) to imply the presence of associated
airflow obstruction. A legitimate objection to the
term bronchitis is that it implies inflammation, of
which there is usually no evidence in the hyper-
trophied glands which produce the excess mucus.
The term bronchial catarrh, originally proposed by
Laennec,23 would be more appropriate, but we
doubt whether it would be accepted as a substitute
for bronchitis. The definition of chronic bronchitis
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proposed by a WHO committee in 197537 is useless
since it includes all known types of bronchial dis-
ease.

(2) The term chronic obstructive bronchitis,
implying anatomical and causal relations between
hypersecretion and obstruction, should be aban-
doned.

(3) Where, as is common in clinical practice, the
cause of persistent airflow obstruction has not been
determined, simple descriptive terms should be used
such as chronic airflow obstruction or limitation.
The common North American term chronic obstruc-
tive pulmonary (or lung) disease is synonymous but
is an unnecessary word longer. "'Chronic" usefully
permits a small degree of reversibility.

(4) Communication between investigators would
be improved if a suitable term were adopted for the
non-emphysematous irreversible obstructive disease
of the peripheral airways in smokers. As already
indicated, " chronic obstructive bronchitis" and
"small airway disease" both appear unsuitable.
"Chronic obstructive bronchiolitis" would have cer-
tain advantages, though obstructive changes prob-
ably also extend into smaller bronchi and, as with
bronchitis, some of them may not be due to conven-
tional inflammatory processes. But it is certainly
preferable to the existing terminology. Obliterative
bronchiolitis due to virus infections is recognised in
childhood38 and more recently "obliterative bron-
chiolitis" has been used to describe the peripheral
airway disease found occasionally in rheumatoid
arthritis and other connective tissue disorders.:
In these conditions also pathological changes are not
confined to the bronchioles but extend at least to
small bronchi. They could readily be distinguished
from the common smoking related disease by an
appropriate prefix, such as viral or rheumatoid ob-
structive bronchiolitis.
The participants in the Ciba Symposium 25 years

ago were careful to point out that their recommen-
dations were "provisional," but it is remarkable how
well they have stood up to intensive subsequent
investigations. Any further modifications must also
be provisional, as understanding of the pathogenesis
of these conditions is incomplete. We hope that our
small supplement will inhibit the use of the inap-
propriate term chronic obstructive bronchitis and
stimulate interest in finding a more accurate alterna-
tive.

CM FLETCHER
NB PRIDE

Department of Medicine
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London

We thank Professors Brian Heard and WM Thurl-
beck for reviewing the pathology of our earlier
series of patients and Professor Thurlbeck for valu-
able comments on this paper.
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