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INTRODUCTION

Historical background of Chronic Obstructive Pulmonary
Disease ( COPD)

While COPD is a late nineteenth century and twentieth century
disease, some of the elements of the conditions which we now
recognize have been present for many centuries. Hut-dwellers
who are exposed to indoor smoke pollution, e.g. in Papua New
Guinea, probably reprssent some of earliest types of disease
which now might be classified as COPD. It is known that em-
physema has been recognized for centuries, from the writings of
Hippocrates and more recently, William Harvey in the 16th
century { Whitteridge 1964), and Matthew Baillie in the 18th
century (Snider 1988) .

Tobacco smoking by pipe and filled reeds was discovered in the
Central and South American countries in the 16th century proba-
bly having been a custom for at least a millennium. It was then

introduced into Europe on the return of Spanish explorers, only

1o be exported again to North America with the settlement of the |

continent by European aations. Advocates of tobacco smoking,
such as Jean Nicot, whose name became linked to the tobacco

cerivative, suggested that it had medicinal and aphrodisiac
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qualities, while the association of the habit with the develop-
ment of disease was also quickly recognized by others. King
James 1 of England wrote upon smoking: ‘a custom lothsome to
the eye, hatefull to the nose, harmefull to the braine, danger-
ous to the lungs, and in the black stinking fume thereof, neerest
resembling the horrible Stigian smoke of ithe pit that is bottom-
less’ (Golding 1995) .

Etiology

The smoking habit has fulfilled King James’ promise that it is
dangerous to the lungs. Apart from the toil of carcinoma of the
bronchus, damage gradually occurs to the airway and the alve-
oli. The term ‘chronic obstructive pulmonary discase’ (COPD)
was coined for this damage in 1964 in the USA. While emphy-
sema and chronic bronchitis have been recognized for centuries,
the concept of airway obstruction is probably more recent. Sys-
tematic efforts were made to introduce terms which had clear

definitions which would aid clinical assessment and research.

The Ciba Guest Symposium, in 1959, defined chronic bronchitis
as persistent cough productive of sputum for three months of the
year, for two consecutive years. Prior to this, chronic bronchitis
was a diagnosis of exclusion, indicating chronic productive
cough which was not attributable to other pulmonary diseases.

. . . . . .
Emphysema was defined as an increase in the size of the " air
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spaces distal to the terminal bronchiole accompanied by destruc-

tion of their walls and without fibrosis” .

This definition is difficuit to use except in autopsy studies, and
for this reason, and because there is no mention of the accom-
panying airway obstruction the term COPD was coined to encom-
pass all of these points; to allow the combination of any degree
of clinically apparent probable emphysema and any degree of
airway obstruction, which is only poorly reversible either sponta-
neously or with treatment. While the term remains useful to
communicate a particular broad clinical category, it may not
help when trying to determine pathogenetic mechanisms. No
clear definitions have evolved to indicate how asthma and COPD
can be distinguished, which are important considerations for
epidemiological work, but less important for clinical purposes,

as many of the treatment strategies are similar.

Chronic mucus hypersecretion, which often abates upon smoking
cessation, used to be considered an integral part of airflow ob-
struction but it would seem that this element of large airway dis-
ease, with mucous gland hyperplasia, is probably separate from
that of chronic airway cbstruction. In agreement with this con-

cept, the clinical studies of Fletcher and Peto, and others which

have studied those with chronic productive cough and those with

a decline in FEV,, have shown that the two disorders appear to

AN SCBRTE BT 7 LASMBEE R AT, O X AR A,
i EL B B A 2B AR SGERBE# , FT LRI T COPD X
ARG A X LB NGB LE R F 7
R E B PR b A B S AT RE £ B << ek AR A ff 7 T A9 M LA
B LOEREBRENEREGTHEHES H R
— R, REX—RIEEMEERIZ K16 Ko 2K
AEEARER BN THEBHRIHFXE . BF
B 0 S SOR 156 B T X 43+ B F1 COPD), X 78 75 S AT
¥ B ERERERR,EESERK 877 @A KA
BET WA ERFZHRITRBRMALA,

1B YRR A3 B TE TR G AT BE A BT R A, i Bk
IWHRBNREN - HE, BHREBEEXLHERR
R AEMKSEEBOER, BT ERAFTIRLEHES
ERHEWRW . AN X —H#E, Fletcher fl Peto FFR T
R, Kb AN B R TR RSB UKR A
FEV,(1 B8 ISR TREMIAR, B SRR, X B fH

B L F- AR B S A TE I




be relatively independent .

In the USA, COPD has been estimated per annum to cause as
many as 165,000 deaths two million episodes of hospital care
and ten million out-patient visits. Estimates from population-
based studies range from 4% ~ 8% in adult white males and
1% - 3% in adult white females. The prevalence rates in 1985
in men, was 100 per 1,000, while in females it had risen by
30% over the preceding five years, to 119 per 1,000. The inci-
dence of COPD has been estimated upon spirometric abnormali-
ties, and defined as a reduction in predicted FEV, (forced expi-

ratory volume in one second) .

The survival of those with a severe reduction in FEV, is poor. In
those with a FEV, of less than 30% predicted, half will die
within five yeafs. The only treatment that has been conclusively
shown to improve survival is that of domiciliary oxygen for more

than 15 hours per day in those with hypoxemia. Survival appears

to more closely related to post-bronchodilator FEV, . Inhaled an- .

ti-cholinergic agents have not yet shown a difference in survival,
although they have clear benefits by providing additional bron-
chodilation in combination with 32 adrenergic agonists. Thera-
peutic use of glucocorlicosteroids has not been studied in terms
of long-term survival but several large studies are in progress to

assess the role of inhaled glucocorticosteroids in COPD, both a-
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cutely and as chronic therapy.

The role of bacteria in causing these deaths and medical
episodes has remained controversial, despite much research. A-
cute respiratory tract infections cause symptoms, lead to morbid-
ity and mortality and may be caused by either bacteria or virus-
es. Exacerbations are generally defined as an increase in spuium
production over baseline, an increase in the purulence of the
sputum and an increase in breathlessness. The average number
of exacerbations is approximately two per annum, although there
is wide variation between patients. Several studies have ad-
dressed the problem of wrying to identify which micro-organism is
responsible for an exacerbation, using a battery of tests which
we would not usually request in the routine management of such
patients . It would appear that approximately one-third of exacer-
bations are caused by viruses, while one-half are caused by bac-
teria, and the so-called atypical organisms account for a small

proportion, which may vary from year to year.

At least three respiratory pathogens can chronically colonize the
respiratory tract in such patients, namely non-encapsulated
Haemophilus influenzas , Moraxella ( Branhamella ) catarrhalis
and also Streptococcus pneumoniae. Whether Chlamydia pneu-
monia can also play a role as a chronic colonizing organism is

the subject of curent research, but it is becoming apparent that
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this organism may well play an important role in COPD. Antibi-
otic therapy has been proved to be of benefit in those with an

exacerbation of COPD .

Usually an oral antibiotic will suffice and the choice is largely
dictated by the sensitivities of the above organisms, and recent
sputum culture. In general, the antibiotics will range from
ampicillin, amoxycillin/clavulanic  acid, trimethoprim/sul-
famethoxazole or tetracycline, to newer agents such as second

generation-macrolides, quinolines and cephalosporins.

The role of bacteria in the chronic phase of the disease is much
less clear. Those with chronic bronchitis have been demonstrat-
ed to have chronic colonisation of their airways by bacteria,
which may persist because of the mucus hypersecretion. The
bacteria may also benefit from this abnormality, since antigenic
components of bacteria can by themselves generate an inflamma-

tory response, and thus increase mucus hypersecretion.

Tobacco smoking has been conclusively proved to cause COPD,
both in terms of decline in FEV, and also as a dose response ef-
fect in the generation of both airway obstruction and emphyse-
ma. [t is noted, however, that while few non-smokers ever de-
velop these diseases, not all individuals who smoke will suffer

from COPD. In some, inherited defects of the control of enzyme
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degradation may account for such a tendency, e.g. alpha-1 an-
ti-trypsin ( AAT) deficiency. Those with AAT deficiency are a
small minority of those with emphysema. The remainder, who
comprise the vast majority, may have additional, as yet unde-
scribed defects in their ability to neutralize degradative en-
zymes, but none has become apparent despite much research.
Other researchers have considered the balance of oxidative and
anti-oxiclative forces to be important, but again there is little
that clearly indicates the rasons why some individuals are nore

prone to lung damage from cigarettes than others.

The recognized group of urban pollutants that include oxides of
nitrogen , sulfur dioxide, carbon monoxide and particulate mate-
rial, are undoubtedly harmful to those with pre-existing respira-
tory and cardiac disease. Their role in the development of COPD
is small in comparison with cigarette smoking. Indoor pollutants
also appear to predispose to an increase in respiratory symp-
tors , while the use of solid fuel without adequate ventilation
has been described, as aiding the development of COPD in

communities in India and Papua New Guinea.

It has been very difficult to assess the location of workplace pol-
lutant in the development of COPD. Many workers in these
dusty and polluted environments have been heavy smokers them-

selves. Over the past years, however, it has become clear that
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there is an additive effect above that of cigarette smoke from the
dusts inhaled by coal and gold miners, cotton workers, farmers
grain handlers and those in the cement industry. The exact
place of noxious gases and fumes in the development of COPD is
less clear. Oxides of nitrogen, ammonia and sulfur dioxide have
been suggested as causing COPD, although the evidence is not
vet completely convincing. It also appears that cadmium workers

are at an increased risk of developing emphysema.

COPD, airway hyper-responsiveness and allergy

In the early 1960s, Orie et al, suggested that the airway ob-
struction in COPD may be caused by the association of smoking
with an asthmatic or allergic tendency. This became known as
the ‘Dutch hypothesis' . Since that time, much effort has gone
into confirming or refuting this idea. It has become clear that
those who smoke have a tendency towards higher levels of 1gE
and blood eosinophilia. There have been no longitudinal studies
delineating atopy and asthmatic features in the young before they
take up smoking or not, and then studying them again in later
life. This might shed further light both on the risk of developing
COPD in later life and the reason for the increase in IgE and

peripheral blood eosinophils in the smokers.

Those who smoke have a greater degree of airway hyper-respon-

siveness. Some studies have indicated that this may correlate
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with the degree of airway inflammation, but the inflammatory -

cells involved in the airway wall tend to be neutrophils rather
than the eosinophils, lymphocytes, and mast cells seen in the
mucosae of the asthmatic subjects. Part of the hypothesis im-
plies that those with both asthma and smoking, should have the
most rapid decline in lung function, but data on this area are
lacking. What does appear to be clear from the Lung Health
Study, is that those smokers with airway hyper-responsiveness
(as assessed by methacholine challenge), had the greatest de-
cline in subsequent lung function as measured by FEV,. This

does not prove or disprove the original hypothesis .

Mortality rates from COPD in the USA appear to be higher in
whites, and are inversely associated with socio-economic class.
Even in the absence of AAT deficiency, there can be a familial

tendency to develop COPD.

Pathophysiology

In the normal person, the small peripheral airways offer very lit-
tle resistance to the expiratory flow of gas from the Jungs. These
airways measuring approximately less than 3 mm, are probably
“the major site of disease in COPD. Since they normally are a
low-resistance system, a large amount of disease has to occur
before gas exchange is compromised. In addition, the features

of emphysema may also arise in association with the destructive

M 9 R PR R A0 M, TS SR R R ARG IR BT L 1) R

PRI ZHRR R ES A LA R AR K A0 . LR R A — BB 4 B
R, W AR L i 69 AN Dl BE B KT RS B R, (HBR Z X
JIEABE R, AR AT ST AT BT SIS B M R B, fERE
= B0 M (R S R RE %S 2 i e AT IR AT M IR AN, B
JEHIRETh BE (83T FEV, W B) TR IR, XTE4RK
RIELBRE E RV B

FEXE,COPD MR BAEAM APRE,HH 54
ST, BEREE AAT 8= iE, & COPD
HeH KK,

RIBE Y

FIEHEANS, /NG R BSEN T 5P &SH
HEEPHE S XERE, ERYWRBKXA/DT 3mm, 7]
BB COPD W EE WAL, HAE I E % ot KM
NERG , ESELBEREZAN—ERETRKENKE.
oAb, il R B R A BT BBt B A TR X AR K IR IR XA
G BB MR KRN B, B, B A AR
AW, HE LR . A 8REB 352 R

SNSRI e SR A 5 N e e, B S RN 1




effects of cigarette smoking upon the terminal respiratory bron-
chioles, alveolar ducts and alveolar walls. Early emphysema is
therefore difficult to detect and a symptomatic. There are some
sensitive, but non-specific tests which may detect such early
changes such as the single breath nitrogen test, and some com-
plex lung function tests of compliance and resistance. The most
widely used method in clinical practice is the flow-volume curve
and the maximum expiratory flow (MEF) . Since the latter part of
this curve is considered to represent the late expiratory effort to
which small airways contribute the most, then a reduction in
this flow at the end of an expiratory effort should demonstrate the
maximum abnormality in COPD. Unfortunately, this part of the
expiratory manoeuvre is often the least reproducible and can lead

to difficulties in interpretation and detection of COPD.

At an early stage of COPD, there are few symptoms and there
are few indications of large airway dysfunction. The larger air-
ways are usually only affected later as the disease progresses,
when the patient breathes out by forced expiration and dynamic

compression of these large airways occurs.

Smokers can often be demonstrated to have abnormal lung func-
tion by the age of approximately 40 years, and from this point
can be demonstrated to have a faster decline in lung function.

By the time breathlessness upon exertion supervenes the basic
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spirometric tests, indicating FEV, and its ratio to forced vital
capacity (FVC) ,are abriormal if there is a degree of emphysema
then the total lung capacity (TLC) will be increased and there
may be a loss of static lung compliance with a reduction in the
elastic recoil of the lung. The combination of inhomogenous
ventilation, combined with gas trapping in association with em-
physema, leads to a reduction in effective gas exchange which is

the mechanism causing hypoxemia.

There is often elevated pulmonary arterial pressure in those with
COPD, mainly secondary to the functional effect of hypoxemic
vascular constriction. In addition, the hypoxia leads to struc-
tural changes which includes vascular muscular hyperplasia and
intimal fibrosis. As pulmonary hypertension gradually progress-
es, cardiac output is preserved initially by a smaller stroke vol-
ume and an increased heart rate. Later, as pulmonary arterial
pressure continues to rise, some patients progress to develop
right heart failure with sodium retention. decreased renal perfu-

sion, and activation of the renin-angiotensin pathway.

Diagnosis

This book intends to bring forth the definitions and treatment of
COPD in a question and answer format, but the essentials of
history taking, with description of the disability, estimation of

smoking exposure, and relative contributions of lung destruction
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