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PREFACE

TWO MAIN reasons have induced me to wnte this book. One
reason is my ever-growing interest in thus disorder, which
attracted my curiosity many years ago; since 1944 I have had
the opportunity of seeing more asthma patients than before.
Gomg into the details of aetiology and treatment showed me
every day more questions to be answered, more problems to be
solved. This process continues and in view of ths I may be
judged rash to write a book on treatment.

Thus leads to the second reason: why I have written this book
now- there is such a mass of therapeutic suggestions—many
sound, many useless—that the mexperienced cannot possibly
find their way through this undergrowth. Even the common
text books do not give much gudance, with one notable
exception, We possess a number of effective therapeutic meas-
ures They are, however, useless, if applied without careful
study of the individual case and detailed knowledge of the
variation of drug action. This leaves the physician and the
Ppractitioner to his own resources which, more often than not,
are adrenahne, ephedrine and breathing exercises All these
may be used in a way which excludes success Our knowledge
of treatment has made sufficient progress to give the practitioner
better guidance; if 1t 1s not possible to cure asthma in most
cases, the lot of the patient can be improved much more than
is generally known. It is the attention to detail that matters
here more than anything else. It seemed to me necessary to
review all the means at our disposal in order that the prac-
titioner could reconsider his previous attitude and decide
whether to try something new, or something old by a new
method, It 15 quite clear that such a review may be antiquated
to-morrow, when new discoveries have been made, This risk is
the greater because of our lack of knowledge of the aetiology,
but T have decided to take it.

My sincere thanks are due to Prof. R. S Pilcher for enabling
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PREFACE

me to carry out experimental investigations, to Dr. Andrew
Morland and Mr. Ivor Lewis who permitted me to study many
of their patients. I am also much indebted to Dr. R. Oddie
and Dr. Andrew Herxheimer for their invaluable help in
editing the text.

Hx.
November, 1951.
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CHAPTER I
INTRODUCTION

BRONCHIAL asthma is a disorder which differs in many respects
from other internal disorders. Its symptoms present a different
picture 1n every patient, and 1t 1s probably one of the most
vaniable diseases known. Its course 1s unpredictable, and im-
provements and deteriorations follow one another irregularly.
In ! many patients, if not in all, psycholog;cal factors have an

Itisa 1 often disabling and some-
times fatal, and no effective cure 15 known. Yet in no other
disorder have so many different remedies been described and
acclaimed as higbly successful year after year. The index cumu-
lativus medicus, 1947, for 1nstance, records papers on the treat-
ment of asthma by x-ray dxathermy, pneumopentoneum electnc
shock, nsulin shock, radon, d cocaine, ethyl
phonate, ethyl alcohol, sulphurated mineral water, scorpion
venom, spleen extract, khellin, lutein, mkethamide, sex hor-
mones, bilateral stellectomy and bilateral anaesthesia of the
sympathetic ganglia. Other years have brought other suggestions
of treatment, most of which have been found useful by their
authors but have not gained any support. Their 1nitral success
was probably due to the psychological influences which must be
expected in a psychosomatic disease. Similar conclusions can be

- R o e

treatment, bactenal vaccines (amogenous or stock)—all had the
same effect and most of the patients derived benefit.
The situation of the general practitioner and the physncnan is,
in lhese circumstances, cmbarrassmg They know that in this
di none of the can be relied upon
and that if an improvement occurs the cause of this improve-
ment often remains uncertain, The shrewd observer will see that
the disease is influenced not by one or two but by many factors,
1




THE MANAGEMENT OF BRONCHIAL ASTHMA

most of which cannot be identified, whilst in other diseases only
one or two factors are causative and well defined. He might
conclude that the complex interplay of many unknown factors
would explain the continuous irregularity in the course of
asthma, but would make rational treatment impossible.

The reaction of the doctor to this depends on his personality.
The therapentic optimist will use a remedy which he has once
or twice seen to be “effective”; he will often be successful,
because his honest optimism has a strong influence on the
patient. The more critical practitioner will be diffident. He will
try this or that, but regards the therapeutic result as accidental.
Those who do not like to admit that there is no rational treat-
ment prefer to regard the patient as a kind of malade imaginaire
who only needs to forget his illness in order to be rid of it. In
any case, most practitioners do not like asthmatic patients and
the hospitals do not admit them if they can help it. If they must
do so—and in the acute severe attack this is often the case—
the discharge from hospital is arranged at an early date. All this
is due to the conviction that lasting improvement cannot be
achieved. Either spontaneous improvement, or the adjustment
of the patient to his condition, seems all that can be hoped for.

This attitude is und dable, but unjustified. A disorder
with many and complex causes may be difficult to treat, but

e e kit arant £
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practitioner. Yet it must be attempted if progress s to be made.
We are in the fortunate position that the advent of the anti-
histamines and the study of allergic phenomena have opened
new avenues of treatment. The discovery of ACTH and its effect
is another promising achievement. X

In these ci it seems to review our
present knowledge and experience of asthma therapy. 1 have
made this attempt jn order to give the reader a picture of the
possible lines of treatment that are at present available and of
the experience gained. It should enable him to judge whether

2
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INTRODUCTION

his past attitude is justified or whether it should be reconsidered.
1 have refrained from going into the questions of actiology and
diagnosis in more detail than the purpose of the book requires,
but T have described the main avenues of treatment and given
the technical details of those methods of treatment in which I
have g:nned personal cxpencncc Pcrhaps 1t will encourage the

i to treat his ding to these sugges-
tmns I am. convmocd Lhat they will often enable um to obtam

d lasting i and to prevent




CHAPTER 11
DEFINITION

BRONCHIAL asthma means a transient and usvally repeated
attack of breathlessness caused by bronchial obstruction. The
obstruction may be due to spasm of the bronchial muscle, or
to secretion into the bronchial lumen, or to oedema of the
mucous membrane, or to any combination of these factors.
Muscular spasm often is one of the factors, because in some
cases the obstruction comes or goes so quickly that secretion or
oedema could not have had time to develop or to disappear.
I, for instance, 1n a case of induced pollen asthma, isoprena-
Ie is inhaled, the obstruction begins to give way as early as 20
seconds after the end gf an inhalation lasting 15 seconds, as I
have often observed and spirometrically Tecorded (Fig 1). On
the other hand, there are patients in whom secretion 1s the main
cause of obstruction: some asthmatics who suffer from ample
and viscous phlegm are not relieved by any substance which has

- SR s e et Pt Pl L Jheniond ante b camnsing
oedema of the mucosa, is less easy to prove in man. In animals,
‘Warren and Dixon (1948) have shown by their tracer method
that antigen is taken up by the bronchial mucosa. In the fatal
stages of anaphylactic shock antigen was chiefly localized in
the submucous tissue, which was grossly oedematous. In man,
the oedematous swelling of the nasal mucosa can easily be seen
when an allergic stimulus 13 given; oedema of the bronchial
mucosa is a frequent finding at the autopsy of patients who
have died in an asthmatic attack (Urbach). It can be observed
bronchoscopically during the attack (d’Abren, 1940), but
not in every case (Pasteur Vallery-Radot and his colleagues,

1950) L
That the three factors may occur together is possible. The

typical asthmatic attack with the sudden onset of obstruction
4
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DEFINITION

which, at least partly, is of muscular origin is sufficient proof,
for when the attack is over, a tough mucus is expectorated
which 1n many patients is produced only during these attacks.
Experiments by Dixon and Warren (1950) have shown that in
certain stages of the attack the oedema, in others the museular
spasm is prominent. The question anses whether the three
factors are perhaps in some way interdependent: whether hyper-
secretion in the asthmatic subject, once it is in action, causes
muscular spasm, and viceTversa. Little is known about such
interaction, and 1t is difficult to investigate it expersmentally
because the same stimulus which causes hypersecretion may
also touch off muscular spasm, without any mteraction between
the two. In one direction such an interaction may occur. If an
asthmatic inhales a non-specific irritant gas, for instance small
amounts of sulphur dioxide or nitrous oxide, the first reaction
is usually cough, the sign of hypersecretion; tightness of the
chest soon follows, but is not usually the first symptom. In
some subjects who are prone to hypersecretion I have seen
this happen also in attacks of grass-pollen asthma. The first
sign of the developing attack was cough; dyspnoea was not
noticeable at that time, but followed. In asthma induced by
the inhalation of mixed mould extract the cough is often
the primary symptom (Herxheimer, 1951). That bronchial
spasm necessarily causes hypersecretion is less evident. On
the contrary, there are a number of cases in which there 1s no
. P
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tubénzulous lungs, all involve an inflamed mucosa and hyper-

seeetion usually without obstruction, Some partial obstruc-

tion may be caused by accumulation of mucus and quick!
S ™ .

icammanan ~fi..




THE MANAGEMENT OF BRONCHIAL ASTHMA

demonstrated by the sudden relief which follows the use of
adrenaline or isoprenaline,

We may conclude that the bronchial obstruction called
bronchial asthma may be caused, in some cases, by muscular
spasm alone. In many, probably in most, cases it is caused bya
combination of three factors: lar spasm, hyp ion
and bronchial oedema which may be present in varying pro-
portion. This may be called the “triple response of the bronchus™
as parallel to the triple response of the skin of Lewis. The most
essential part of this triple response is doubtless the bronchial
spasm, It is possible that in some cases it may be caused in-
directly by hypersecretion, but hypersecretion alone does not
constitute bronchial asthma. Whether oedema without spasm
occurs is not known. -

If spasmodic contraction of the bronchial muscle is present,
whether alone or together with hypersecretion and oedema of
the mucosa, the disorder is called bronchial asthma.




CHAPTER III
DIAGNOSIS

THe DIAGNOsIS of asthma rests more on the history than on the
findings. Transient attacks of breathlessness unconnected with
physical exertion or cough is suspect of asthma. The diagnosis
is certain if the attacks are accompanied by an expiratory
wheeze, or if they occur at characteristic times: at bedtime or
on waking, or repeatedly during the night. Conﬁrmauou
is gven by their disapp after the ad
or line, and their resolytion with cough and
expectoration of mucys.
These typical features may be accompanied by others less
frequent: breathlessness on exertion, attacks of cough introduc-
ing the attacks of brea(h]essncss, or constant mild shortness of
breath with transitory increases in inten lxty In-some, cough
may be the mam or even the only symptc 1t js then nocturnal
or p. after exertion occurs
manly as an after—cffect of theattack and is due to the concomi-
tant acute emphysema which disappears only after some time.
The chinical signs in an asthmatic patient are few and of Iittle
importance compared with the history. There are expiratory,
and often also inspiratory, thonchi which are frequent during
an attack and can often be heard at a distance. Between attacks
they may be absent, but thsy can :xsually be elicited if the
S aas S AP Fat
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THE MANAGEMENT OF BRONCHIAL ASTHMA

there have been long periods of freedom. Other possible con-
firmatory evidence is eosinophilia and Charcot Leyden crystals
or Curschmann's spirals if preserved from the previous attack,
Skin testing for allergic sensitivity may reveal an allergic back-
ground. All these pieces of evidence are of value only if they are *
positive. If they are negative, asthma cannot be excluded.

If none of these tests offers confirmatory evidence 2 histamine
test may be tried. If the patient is able to breathe a 3 per cent
aerosol of histamine phosphate from a closed circuit for three
minutes asthma is not present (Herxheimer, 1951). In asthmatics
a severe attack usually develops after 12-60 seconds. The test
must be interrupted at the first sign of a bronchial reaction and
the inhal t d to isop ine in arder to abort the
attack {Fig, 2). In some cases of asthmatie coughi the diagnosis
can be confirmed by the beneficial effect of treatment with
ephedrine, adrenaline, or Isoprefaline “Rossier (1944) and
Wyss and Stocki (1949} bave used "this effect in an adrenaline
and aleudrine test.

The details of diagnostic technique are not described as they
are beyond the scope of this book.

Differential diagnosis.

The differential diagnosis does not present great difficulty.
Nervous dysproea in excitablé subjects sometimes shows itself
i an asthma-like way The subject desires for some reason to
breatbe more deeply than is possible and keeps his chest over-
inflated; he experiences the inability of breathing in further and
feels “breathless™, This has nothing in common with asthma.
Rhonchi are always absent, expiration is easy and there is never
any sertous dyspnoea. The picture of the attack may in some
cases be so suggestive of true asthma that the histamine test is
required. .

Another possibility is that the dyspnoea is of cardiac origin.
Cardiac asthma is a nocturnal complaint, as bronchial asthma
often is. In the earlier stages cardiac asthma in the absence of
pulmonary cedema may easily be mistaken for bronchial
asthma, One main difference is that_expiration is not especially
duifficult fn_cardiac asthma, and that wheezing is absent. The

o 8 i
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DIAGNOSIS

presence of hypertension is not a reliable criterion, because
hypertension may also occur in bronchial asthma. Vascular
congestion of the lungs, however, present in cardiac asthma,
never occurs in bronchial asthma. The circulation time, normal
in the latter, is increased in cardiac asthma and can easily be
determined in cases of doubt. There are a few cases of cardiac
asthma in which bronchial spasm is present. Plotz (1947) has
described .2 number of such cases. I suspect that bronchial
$pasm in these cases is dary to the pul 'y congesti
and not an originally asthmatic condition. The same occurs in
some cases of right heart failure with pulmonary congestion,
for instance in mutral stenosis. Such bronchial spasm usually
recedes promptly when the heart failure improves Recently
Merkle and Wyss (1950) have stated that most cases of heart
failure have bronchospasm, but this will require confirmation.
T e P et L s
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from the common bronchial asthma, only its aetiology differs.
Treatment, however, may be greatly influenced by the eradica~
tion of the cause of the asthma. Into this group belong mahignant
tumours of the respiratory tract, tuberculous lesions and bron-
chiectasis. In some of these cases and in others, for instance
obstruction by a foreign body or laryngeal obstruction from
other causes, wheezing may arise from one point of obstruction
only, where the air is forced through an extremely narrow
Passage. This does not justify the diagnosis of bronchial asthma
because the obstruction is not caused by muscular spasm or by
oedema. It is to such cases that the often-quoted dictum by
Chevalier Jackson applies: “ . . . not all is asthma that wheezes.”
If emphysema is present, asthma maust also be expected. Both
disorders are very closely associated. Long-standing asthmay
leads sooner or later to h In other cases,
develops during middle life or later for reasons not fully under-
stood, and in these cases, bronchial spasm becomes associated
Wwith it from an early stage 1know of no case of clinically proved
emphysema 1n which asthma was not present. It may be that
it is absent in the very first stages, in which the diagnosis of
9

MBA—2



THE MANAGEMENT OF BRONCHIAL ASTHMA

on clinicaf g is is not yet possible. Later on,
when the diagnosis of emphysema becomes possible, asthmatic
obstruction can be expected with certainty. On this point I
disagree with Whitfield, Amott and Waterhouse (1950) who
distinguish emphysema with and without bronchial spasm.
They seem to think that the (temporary) absence of wheeze or
rhonchi is evidence of the absence of bronchial spasm. It is
difficult to understand why their patients without bronchial
spasm all suffered from chronic coughand why they all had a
considerably reduced vital capacity. As I have pointed out else-
where (Herxheimer, 1949), the presence of emphysema alone
cannot account for reduced vital capacity. A maximal muscular
effort could still empty the lungs normally, if it did not encoun-
ter i d resi for i from bronchial obstruc-
tion, skeletal changes or atrophy of the diaphragm. The last two
are present i comparatively few cases; in the vast majority it
15 the bronchial spasm which causes obstruction; it reduces the
vital capacity which now represents a Jower percentage of the
total lung capacity which is not altered in emphysema. It might
be conceded that the degree of bronchial spasm varies in such
patients, as it does in most chronic asthmatics, but there is not
sufficient evidence for the i absence of bronchial
spasm in emphysematous patients.

To sum up: the diagnosis of asthma rests in typical cases on
the history and can usually be confirmed by signs, although this
may be unnecessary. In atypical cases, such as asthmatic cough,
the presence of asthmatic obstruction must be established. The
same holds good for those cases in which asthma is not the
leading but a secondary feature,

10



CHAPTER 1V
TYPES OF ASTHMA

OF ALL classifications of asthma which have been put forward,
none has been found satisfactory. This is natural enough as
classification must satisfy the requirement of aetiology, symp-
tomatology and morbid anatomy alike. This is impossible in a
disease about which so little is known, One of the most popular

lassifications was suggested by Rack (1931). 1t divides
the cases into extrnsic and intnnsic ones and has the obvious
disadvantage that the intrinsic cases can be regarded as intrinsic
only as long as their extrinsic nature 13 unknown

For the purposes of treatment a single classification will not
suffice. We must use several systems of classification, as every
type may need a different treatment.

‘We shall now consider vanous classifications and their
‘merits,

The simple classification into severe, moderate and mild
asthma is useful in determining the treatment; it will be shown
later that the dosage of drugs varies for different degrees of
asthmatic obstruction,

Acute asthma and chronic asthma
By acute asthma is meant the acute attack which develops
LAt e e e P <

mild form, with brief exacerbations superimposed upon it. The
former occurs typically in children and adolescents, the latter in
adults, although there are many exceptions to the rule Some-
times the acute form, present during childhood or adolescence,
changes gradually into the chromic form: there are still violent
acute sttacks, but the intervals between them are no longer com-
pletely free. A mild wheeze persists continuously and becomes
manifest on provocation. There are also some rare cases, in

1



THE MANAGEMENT OF BRONCHIAL ASTHMA

which a constant mild wheeze is present for years ‘without
the patient being able to remember any violent attacks.

Status asthmaticus (asthmatic state) is a condition in which
bronchial obstruction of great severity is maintained over a long
period. 1t is a part of the picture of chronic asthma which in
turn could be regarded as a mild asthmatic state, The difference
between these forms of asthma is of therapeutic importance,
as chronic asthma needs continuous treatment with drugs which
have a long-lasting effect. The acute attacks require much
stronger antagonists, the action of which however may be
fleeting.

Classification according to special leading symptoms

Chronic asthma is sometimes only nocturnal or only diurnal.
The patient is awakened once or several times during the night
by a muld attack, butn the day does not experience any wheeze,
In the rarer type might attacks are absent, and attacks oceur on
very mild exertton or even without any apparent cause during
the day.

The bronchial obstruction may be caused mainly by secretion
or mamly by spasm. In the latter case the wheeze is *“dry”* and
cough and expectoration are absent, except after the end of an
acute attack. In other cases the cough is the principal symp-
tom, and without it no wheeze develops. Sometimes the wheeze
is absent altogether and the cough is the“only symptom Then

i PR R Comn et A st
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for this distinction. Tt is one of the many types of asthma. 'Lhe
therapeutic importance of these various leading symptoms is
clear, since nocturnal asthma requires different anti-asthmatic
substances than diurnal asthma, and hyperseeretion requires
different treatment than dry asthma. It is possible that obstruc~
tion caused mainly by oedema should be distinguished from the
other forms These may be the cases with continuous mild
obstruction without any violent attacks. So far, a method is
lacking to prove whether muscular spasm in these cases is an
important factor N N
12



TYPES OF ASTHMA
Aetiological classification
It is perhaps wrong to speak of aetiological classification.
Important links 1n the aetiology of asthma are missing so that
we know only comparatvely httle of the factors concerned.
Nevértheless many attempts have been made to group the
known factors* extnns«: and intrinsic asthma atopic (heredi-

bam ) mnd o Abmman fmnm hamad b = mdiooaald

factors buLcommumg after tHis facmx has ceased to opmte)
and (v) asthma from unknown causes,

Such attempts at classification are bound to remain unsatis-
factory. It 15 idle to contrast allergic asthma and non-allergic
asthma, as our methods of detecting allerg:c factors are based
on skin and en and are so
unreliable that most of the so-called non-allergic cases may one
day be pmved to be allergic. Psychogenic asthma may have a
purely psy it but the evid for this is not
absolute. Urbach classes only 3 per cent of his cases as psycho-
gcmc, ‘but even in these he admits that the psychological factor
is the principal factor, not the only one.

There seem to bc several ways in which the nervous system

e mme Al mban

Tabbits to the sound of & gong. It seems therefore justifiable to
regard this type of asthma as being caused by a conditioned

reﬂex (Rogerson, 1943). Another nervous or psychological
15 Acutee 1 may provokc au attack
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THE MANAGE!(ENT OF BRONCHIAL ASTHMA

are not rare; damage to the nebuli: imes has a similar -
effect, and the patient often realizes the existence of a nervous
factor. In such attacks a conditioning factor (the recollection of
previous attacks) may perhaps play a part. On the other hand,
:he ;xcltement of a game or of driving a car has been knowr
o abort an attack. Acute anxiety probably plays some part in
the further course of an atfack, Itis a comn}x,ol; oyl:scrvatiou that
attacks often start with very mild obstruction and then increase
in severity. This increase might in some cases be attributed to
the fear caused by the attack itself.
Excitement (worry orenjoyment) continuing over along period
also contributes to asthma, but here the mechanism may be
different. A typical example is the little girl of 6-10 years who
looks forward to going to a party. Sometimes the mother will
volunteer the information that an attack has developed before
the date of the party if the girl was told several days beforehand
If she was told immediately before the party all went well. 1
have shown that in such cases hyperventilation with air may
cause an acute attack whilst hyperventilation with carbon
dioxide does not (Herxheimer, 1946) and I have ascribed the
attack to the excess loss of carbon dioxide from the body tissues
and its further consequences. It is well known that excitement
may cause hyperventilation of considerable degree, and if it

[ e
oA v A

€L ¥

the threefold inhal of an inhalant allergen if present, and
this overdosage of allergen alone may well be sufficient to cause
an attack. A typical example of a case in which several factors
may have acted together is that of a dust-sensitive boy of 14
years of age whose asthma had improved so much that he had
been free from attacks for one year. One evening a fight
developed with a younger brother because neither of them
wanted to wipe the baby’s nose. A general upheaval followed,
which lasted more than an hour and involved a considerable
“dust up”, the parents being absent at the time, Later on, the
boys were chastised by their parents; an attack developed the
next morning. Probably the loss of carbon dioxide, the inhaled

14
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TYPES OF ASTHMA ~
dust, and the excitement were all causative factors, but we do

“not know their relative unportancc Similar examples can be
quoted from experience in the London “*blitz”, In a number of
case-histories the first attack could be traced to the days of
intense bomb damage in which the patient was involved. The
first attack never started during the actual bombing, but a few
days later. It may be assumed that a period of mental and
physical strain and an environment full of dust had acted on the
patient.

It is doubtful whether continuous worry acts through hyper-
ventilation only. I have seen a woman patient whose mild
chronic asthma became quite severe and could not be influenced
by the usual treatment when she lost her job and wasunemployed
for 6 weeks. Immeduately after she started in a new job the
asthma reverted to its former very mild type. It is improbable
that a loss of carbon dioxide should have continued to be
effective over such a long period.

There are other mﬂuenccs, possibly of a Dervous nature,
which must be d. Insome expira-
tion, which is strenuous and has to be carried out against some
modera(e ohstrucnon, results m an immediate increase of the
ob Ifa ic record is taken, the vital
capacity 1nitially appears normal, but the next full expiration,
one minute later, is much more laboured and 300-900 mulli-
litres less than before (Fig. 3). Further attempis may show a
funher d:creasc, aft:r about 30 mmutcs pause the cngmal

e . . -
Another obscrvauan concerns the periodicity of attacks.
In many patients wi oderale chromc as&hma mxld atmcks

. ) L e donseess
amount of antigen, atate effect may occur; but S\lcha\:te attack
occurs preferably in the evening of the same day or the next
morning. Similar periodicities occur in vasomotor thinitis. It
15



THE MANAGEMENT OF BRONCHIAL ASTHMA

seems as if the conditions for the causation of an attack ar
particularly favourable at these times, so that they would con
vert latent asthma into an overt attack, There is no evidence
that the contact with bedclothes or feather-beds is the reasor
for the vast majority of nocturnal attacks. The most likely
explanation which occurs to me is that the same factors whict
cause the rhythmic changes in the 24-hour period, as for
instance in temperature, urine secretion and sleep, are the cause
and act possibly through the central nervous system. Other
penodxcmes n asthma occur in connexion with menstruation

pemMeis Tttt o faree anie Lo

N e . :
and Schmdt-EllmendorfT, 1950). Naturally, endocrine influences
have been suspected.

It 15 debatable whether irritation asthma is Justlﬁed as a
separate group. It is quite possible that irritation of the mucous
membrane by non-specific agents, such as irritant gases and
cold, may alone cause asthmatic obstruction; but the evidence
for 1t is difficult to obtain as usually allergic factors become
acnve very soon a!‘terwa:ds The same holds for the so-called

“meliam A€ anoon sl fret mbinnl nfran

acute stage of the infection has passed and the temperature 1s
returning to normal the first attack occurs. At this time bron-
chitis is still present, with much muco-purulent sputum, and
although 1t is possible that the inflamed state of the mucosa is
the main cause of the obstruction, now the bronchial muscle also
becomes involved. Usually this asthma proves to be the fore-
runner of true allergic asthma. We must apprcciate that such
respiratory infections with ive acute b hitis are very
common, and that the dcvelopment of an asthmatic attack as
an diate sequel is P ly rare. In most of the sub~

_yccts in whom it oocurs ccnam (‘ommcn allerglcs afe soon
...... A af i%ea




TYPES OF ASTHMA

B A N L R T L MDA )
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allergy™ or “infective asthma™ exist in such a degree as some
wrters suggest.

A similar aetiological problem arises in emphysema. There is
no case of emphysema in whlch there is not some degree of
t hial obstruction 1ncl lar spasm, however
small, This 1s quite definite: it can be proved by the beneficial
action of eph:dnne in typuzl emphysema, and also by the great

paucms (o hi; i and

pOAL raee) _:- I 2 S

order lo find out whether lhere was any allergxc dlsposmcn in
the subjects d In typical over 25
years of age the skin reaction was positive in 69 per cent. In
patients under 25 years of age it was postve 12 72 pec cent if
the asthma was severe and of long standing and in 58 per cent
if 1t was mld, Separately grouped were typical cases of emphy-
sema in which breathlessness on exertion had defimitely been
present before cough developed. The reaction was positive in 8
of 20 cases. In other patients with emphysema 10 whom chronic
cough was the ﬁrst symptom and had been present for many
years, the b on exertion devell g later, the skin
reaction was positive in 15 of 50 cases. As the percentage found
in normal subjccts by lemgmn and Maunsell (1950) is 4 per

. 1 e -
been extendcd to bronchlal sensittvity nnd not only to the skin.
Two questions arise from these results: why does bronchial
ion develop in empt ? Is it necessary for an allergy
10 be prcscn! 'beforc 1t can dcv:lop? The Iact that a positive

17



THE MANAGEMENT OF BRONCHIAL ASTHMA

transient improvement can be achieved by many different
metbods, and therefore a large part of this improvement must be
caused by psychological factors, Our next task is to find out
whether methods of treatment exist which are successful apart
from the associated psychological factors. Such a methed
must satisfy one of two criteria: either it must be possible to
control it adequately or it must be successful in such a high
proportion of cases that the successes necessarily include also
those patients who are not liable to psychological influence.
Two examples of methods which are undisputedly successful
in almost all cases are the adrenaline-like substances, which can
break up most attacks whatever their cause, and environmental
treatment. There can be no doubt that in a monovalent allergic
asthma, like grass-pollen asthma, the removal of the affergen
leads to complete absence of asthma.

‘The other criterion 1s not easily available. If a substance or an
action is expected to be of therapeutic value it would be desirable
to apply it in a certain number of patients and not to apply it in
an equal number of others who serve as “controls™. This prin-
ciple is equally valid for all other therapeutic measures. This
method can only be applied under three conditions. (a) The
approximately correct amount of substance must be known;
otherwise it may happen that a quite ineffective therapeutic

is pared with no at all (if, for instance, the

dosage of adrenaline were unknown and the effect of too small
an amount, say one minim, were explored with the help of
controls, the result would probably lead one to conclude that
drenaline was ineffective). (b) The pathological disorder under

t must be fairly and not liable to sudden varia-~
tions; this latter condition is difficult to fulfil in asthma; only a
munority of patients will conform to it. (¢} Psychological effects
of the measures taken should be excluded, as they would in-
fiuence both the treated and the control {placebo) group alike.
‘We have seen, and Graham, Wolf and Wolff (1950) have shown
experi ly that asthmatics can easily be i d by such
factors; they may be of such strength in both groups as to blur
the result of the measure under trial, If, for instance, 60 per cent
of all patients in the experimental group and in the control group

20
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METHODS OF TREy T™MENT
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THE MANAGEMENT OF BRONCHIAL ASTHMA

patients will react in a way which depends on the degree of
tolerance to the drug. Other gerosols, effective or not, can then
be compared with the isoprenaline effect in the same patient,
1f the asthmatic obstruction has reduced the vital capacity for
some days, no anti-asthmatic substances will bting it back to
normal at once; only partial increases are observed at one time
and it usually takes several days to return to its normal value,
If substances are given orally, it is not always necessary to
give inert substances as a control. ¥ increasing doses of the
same substance are given, the small and ineffective doses may
serve as controls; with ephedrine, for instance, § grain and 3
grain will often be found ineffective, whilst an increase in vital
capacity may be found after 1 grain and stdl more after 1}
grains; larger doses in the same patient will not increase the effect
but rather decrease 1t again because of the unpleasant side-
effects (Herxheimer, 1946b). In some cases spirographic control

may be omitted. These are patients who have a fairly constant
. £ thoter desoL dnfalinwndind fac inctance during

oo . . s same drug
. D v - bhe doses to
be compared are given m rotation at bedtime to the same patient
over a period of one or two weeks. The method of recording
the vital capacity repeatedly can also be used to record
induced attacks of asthma, If minute amounts of an allergen
aerosal are introduced into the breathing circuit, and the patient
is sensitive to it, a very mild asthmatic attack develops. The
development of the attack is so typical that it cannot be faked
by psychological factors. In most cases no asthmatic obstruc-
tion can be traced in the first munute after inhalation. Only after
2-5 minutes the vital capacity begins ta fall gradually, at first so
little that the patient is unaware of it. Only after some time does
the patient realize that he has an attack, which can then be
aborted. Such induced attacks can be used to study the protec-
tive properties of certain substances and, of course, they are
most valuable in controlling the process of hyposensitization.
All asthma therapy falls into one of three groups. (1) The
imination of the ult iological factor or factors so far
as they are known. (2) The treatment of the symptoms with
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THE MANAGEMENT OF BRONCHIAL ASTHMA

increase in dosage preatly increases the danger of severe shock-
like reactions and of hypersensitization. The method has there-
fore not found many supporters. All these injection methods
seem capable of being successful; but there is no objective
evidence to show which of them is likely to hyposensitize and
under what conditions. As long as there is no reliable method
of estimating the influence of injected allergen on the bronchi,
neither dosage nor the very important interval between succes-
sive doses can be determined for each patient, and no benefit
can be expected from such a procedure except by a happy
accident.

Because of this difficulty, I have described (Herxheimer,
1951) a method of introducing the hyposensitizing amount of
allergen as an aerosol into the bronchi, thus inducing minute
attacks of asthma, which can be recorded by the spirograph.
These small amounts increase the tolerance of the body (pos-
sibly by increasing the amount of circulating antibodies) and
permut their gradual increase. By this method the increased
Tesistance of the patient to a particular allergen can be prov
directly and objectively, and the patient is exposed to it in
the same way as in nature. If a patient at the beginning of the
treatment responded with an attack to an amount A, of the
allergen, and at its end is insensitive to A, the result can be
regarded as very satisfactory. This measure of control cannot
be achieved by the injecti because it is started with
a very small amount and progresses without any evidence of its
effect except when overdosage occurs.

The main disadvantages of the aerosol method are the dif-
ficulty in ﬁndin{ the initial dose and the fact that.the treatment
is spread over a long penod. Further study is required, but it
appears that monovalent allergies can be successfully treated
with it. In polyvalent allergies the course is often disturbed by
the/ uncontrollable influence of external inhalants, and over-
dosage results; overdosage leads to hypersensitization which is

a setback requiring a fresh start with very small doses. The
) Taetts cammteine af ench setbacks may make

. ses. In these and in
' ' + details of which are
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METHODS OF TREATMENT

described later (page 64), cannot be used because hypersensi-
tization occurs too easily and may lead to a long period of even
more severe asthma, The njection methods, of course, suffer
from the same disadvantage.

A much simpler method is the elimination of all noxious
allergens from the environment of the patsent. This is sometimes
very simple when single allergens are concerned, such as animal
hairs or certan consttuents of food or material handled.
Sometimes hospitahization of the patient is sufficient, although
here factors other than allergic ones may play a part. In many
cases, however, especially when multiple allergies exist, their
elimnation is impossible.

Psychological and nervous factors

Aetiological treatment concerns all known contributory
factors. Of these the psychological factor is of great importance.
1If a mental conflict is a contributory cause, it may be 2menable
to analytic treatment. If the social environment 1s the cause of
the conflict, it may be possible to alter it. If general excitability
is a contributory cause, sedation will be helpful,

The surgical interruption of the nervous supply has been used
on asthmatics on a wide scale Hcsse (1933) reviewed the
results of uml. Later,
bilateral stellectomy (Leriche and Fon!ame 1939), blhteral
"s?cm}? of. the gulmon:ﬂ'y plexus {(Gay and Rienhoff, 1942)

than most olher Lhempeutxc measures.
The sucocssful mult of such an operation fnay be due to the
h ] factors as well as
to the opcmuon nsclf On the other hand, success cannot be
expected 1n every case, because the nervous pathways, which are
severed, may not be involved 1n the causation of the asthma.
Nc\enhtlcss, there may be cases in which the nervous impulses
play the primary causative part; if it were possible to pick out
M3.A—) 25




THE MANAGEMENT OF BRONCHIAL ASTHMA

;ihzsc cases, the application of radical surgery would be justi-
ed. .
Conditioned reflexes may play an important part in touching
off an asthmatic attack. A man who has had an attack of asthma
regularly every day when entering the crowded underground
train on his way home from the office, will eventually get his
attack regularly even if the underground train is empty and well
ventilated. The story of the asthmatic patient who was sensitive
to roses and went into an attack when shown an artificial rose
has been ioned earlier. These mechanisms might be attacked
therapeutically by the same method which Pavlov has used
experimentally.

Local writability

Local irritability of the bronchi is another contributory factor.
Itcanbe observed thata patient’s asthma flares up when he comes
nto contact with particles which have an irritant action. A
schoolboy who handles sulphur dioxide in the chemical labora-
tory is a typical example; tobacco smoke is another, although
in some cases this may have an allergic action. The action of
an wrritant prod h istic seqy which t
sharply with the patient’s usual attack. The first symptom is an
irntation couph and the attack follows after a short interval.
It 1s possible that non-specific inflammation of the bronchial
mucosa acts in the same way. No method of influencing this
irritability has been descnbed unless the eradication of in-
flammatory foci is regarded as such.

Biochemical factors
The loss of an excess amount of carbon dioxide by hyp'_er-
) - N FOE TR )
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acts as a contributory factor only if carbon dioxide is lost m

excess. It is possible that the tendency of some patients to

develop asthma after every meal has a similar background,

namely the loss of hydrochloric acid into the stomach.

Another possibly biochemically induced attack is the “early
2



METHODS OF TREATMENT

morping wheeze”, which is seen 1 the greal majority of chronic
asthmatics. This is a mild attack which occurs in the early hours
of the morning, usually between 4 2.m. and 6 a.m. and which is
very difficult to prevent. In nocturnal asthma oze usually
succeeds in suppressing the attacks by antihistamines given
before bedtime, but this early momning attack is often pot
influenced even if the dose is much increased. As at this time of
night the sleep becomes lighter, it is possible that carbon dioxide
O e N A S

known, whereas hyper lation can be diminished by ex-
plaining its cffect to the patient or by the administration of
sedatives.

Symptomatic treatment

Symptomatic treatment would be very satisfactory if it were
possible to suppress all the symptoms ali the time. The panent
would be free from symptoms although the ultimate cause
would remain untouched. A similar situation exists in the
diabetic whose disease 1s well controlled by insulin. Unfor-
tunately we are far from this ideal. Asthmatic obstruction is
caused by muscular spasm and oedema of the mucosa, with or
without hypersecretion. There are a number of substances
which counter one or more of these factors. Adrenaline and its
relative, isoprenaline, act primarily on the lar spagm.
This can be seen from the speed with which it acts. From the
moment 1t has made contact with the mucous membrane only

20-40 seconds pass until its relieving action becomes evident
{Fig 10 N madoma ne conratinn mon 13 o eade apd ©

apd e e

.
cltects of adrenaline do not appear together since 1t takes less
time for a muscle to relax than for fuid to be removed from

d tissuc. The mechanism of its action is unt , but
it is certain that it acts on bronchial obstruction whether it is
caused by allergens or by histamine, acetylcholine or by what
may be regarded as a nervous impulse. It is the most powerful
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of all substances concerned, but its action is fleeting. After it has
been absorbed its effect may last a few hours aad often less, It
is quite able to break up even violent attacks, but not to protect
against them or against their recurrence for any Ionger period.
It is not known whether adrenaline and its relatives directly
inflvence bronchial secretion.

There are other substances the action of which persists longer.
These are. ephednne and its refatives and the antihi
The b of ephedrine in asthma has long been
recognized. Although its action lasts much longer than that of
adrenaline and isoprenaline, it is less powerful. It requires almost
an hour after injection 1o become effective. Becanse of this
delay ang because of its relative weakness it is quite vnsuitable
for use 1n acute attacks, In mild chronic asthma and cspecxally in
the mild obstruction accompanying cmphys:ma it is very effec-
tive. Its central stimulant effect i iness Quring
the day, whereas at bedtime this factor wal be a contra-indica-
tion. Tolerance develops easily, more easily than to adrenaline
and uoprenahne,

The :

1 infl of the antihistamines in asthma is not
yet generally recopnized. After an initial enthusiastic rcc:ptxon
based mainly on their effects on hay-fever and perennial rhinitis,
and the uncritical evaluation of subjective reports from asthma
patients, it was sealized that beneficial effects in broochial
asthma were much rarer than expected, Some doubted that they
occu:red 21 all, and otbers thought that such effects were due

o tn dha adasion matian wf thaca Aigs
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x:ccmly, howevcr, cxpen:nced observcrs have produced evxdcncc
w&uch does not suppoﬂ thxs atmude R bitsky and his col-

Ldiam o antis

{1949), Ogdcn, Derbes and Culhck (1950) Gazllarci! (1950). :mu

Finke (1950) report definite & after oral
tion. Segal (1950) stresses their :mtx-asthmauc effect when given
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intravenously, Feinberg, Malkiel and Feinberg (1950) think
that they have a very beneficial action in the asthmatic cough
of children and the cough preceding asthmatic attacks, but they
stress that in other forms of asthma their effect is less than that
of the sympathicommetic amines. I have shown (1949b) that
muld pollen-induced asthmatic attacks can be prevented by
antihistamines given orally; their effect is limited as that of
ephedrine to the mild chronic forms of asthma and their
sedative side-effect makes them especially suitable for adminis-
tration at bedtime. Expenimentally, Schid er a/ (1951) have
shown that bronchial spasm caused in an isolated human
bronchus by an antigen can be counteracted by an anti-
histarune n high concentration.

1t seems therefore that these results discourage both undue
enthusiasm and scepticism. It is certain that the antihistamines
PRSIt CEPEE I
to the mucous membrane. In bronchtal asthma, smooth muscle
15 also involved, and the innervation 1s much more complex;
apart from the autonomc innervation of mucosa and bronchial
muscles the ic and cortical i on the respi
movements come into play The action of antibistamines in
asthma is thus modified by many more factors than 1n allergic
rhinitis.

Unfortunately there is little experimental evidence on the
mechamsms of action of ephedrine and the antihistamines.
Gaddum (1938) has advanced the theory that ephednine acts by
preventing the destruction of adrenaline by amine oxidase.
This i be if ephedrine were shown

1 .

understand why ephedrine takes so much longer to aét than

adrenaline. Almost an hour 1s necessary, although this pesiod

does not seem to be required by absorption 1n the digestive

tract. I have given the substance in entericcoated form and
29
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of all substances concerned, but its action is flecting. Afterit has
been absorbed its effect may last a few hours and often less. It
is quite able to break up even violent attacks, but not to protect
against them or against their recurrence for any longer period.
It is not known whether adrenaline and its relatives directly
influence bronchial secretion.

‘There are other substances the action of which persists longer.
These are ephedrine and its relatives and the auntihistami
The beneficial influence of ephedsine in asthma has long been
recognized. Although its action lasts much Jonger than that of
adrenalineand isoprenaline, it is less powerful, It requires almost
an hour after injection to become effective. Because of this
delay and because of its relative weakness it is quite unsujtable
for use in acute attacks, In mild chronic astbma and especially in
the mild obstruction accompanying emphysema it is very effec-
tive. Its central stimulant effect i its usefulness during
the day, whereas at bedtime this factor will be a contra-indica-
tion. Tolerance develops easily, more easily than to adrenaine
and isoprenaline,

The beneficial infl of the antihistamines in asthma is not
yet generally recognized. After an initial enthusiastic reception
based mainly on their effects on hay-fever and perennial rhinitis,
and the uncritical evaluation of subjective reports from asthma
patients, it was realized that beneficial effects in bronchial
asthma were much rarer than expected. Some doubted that they
occurred at all, and others thought that such effects were due
to psychological factors or ta the sedative action of these drugs.

T amcamad mehafe Sl b sln T e LTl s ~Oantte a Se ohinitie

s .’ PP R "'
recently, however, experienced observers have produced c\?dcncc
which does not support this attitude. Rubitsky and his cc}-
Teagues in 1950 have found intravenous administration of anti-
histamines to be effective, thus ing my own obseryatons
made at about the same time (Herxheimer, 1949b). McGavack
(1949), Ogden, Derbes and Cultick (1950), Gailtard (195?): and
Finke (1950) report definite imp: after oral administ
tion. Segal (1950) stresses their anti-asthmatic effect when given
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intravenously. Feinberg, Malkiel and Feinberg (1950) think
that they have a very beneficial action in the asthmatic cough
of children and the cough preceding asthmatic attacks, but they
stress that 1n other forms of asthma their effect is less than that
of the sympathicomimetic amines, I have shown (1949b) that
mild pollen-induced asthmatic attacks can be prevented by
antihistamines given orally; their effect is limited as that of
ephedrine to the mild chronic forms of asthma and their
sedative side-effect makes them especially switable for adminis-
tration at bedtime. Experimentally, Schild e al. (1951) have
shown that bronchual spasm caused in an isolated human
‘bronchus by an antigen can be counteracted by an anti-
‘histamine 1n high concentration.

It seems therefore that these results discourage both undue
enthusxasm and scepucnsm Itis certan that the anu.lnstammes

PR Rty A

to the mucous membrane. In bronchual asthma, smooth muscle
is also involved, apd the innervation is much more complex;
apart from the autonomic innervation of mucosa and bronchial
muscles the ic and cortical infl on the respi 'y
movements come into play. The action of antihistanunes in
a;ﬁma is thus modified by many more factors than m allergic
rhinitis.
Unfonunately there is lmlc expcnmental ewdencc on the
of action of
Gaddum (1938) has advanced the thcory that ephcdnne acts by
prevcn(mg the destruction of adrenaline by amine oxidase.
is would be supported if drine were shown
to have no effect on | 1so]at=d structures, “but Hawkms, Hcrx-

undcrstand why cphednne takes so much longer to act than
adrenzhine. Almost an hour is necessary, al(hough this period
does not seem to be required by absorpdcn in the digestive
tract. 1 have given the substance in enteric-coated form and
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of all substances concerned, but its action is flecting. Afterithas
been absorbed its effect may last a few hours and often less. It
is quite able to break up even violent attacks, but not to protect
against them or against their recurrence for any longer period.
It is not known whether adrenaline and its relatives directly
mfluence bronchial secretion.

There are other substances the action of which persists longer.
These are ephedrine and its relatives and the antihistamines.
The beneficial influence of ephedrine in asthma has long been
recognized. Although its action lasts much longer than that of
adrenalineand isoprenaline, it is less powerful, It requires almost
an hour after injection to become effective. Because of this
delay and because of its relative weakness it is quite unsmeab.k
for use in acute attacks. In mild chronic asthma and especially in
the mild obstruction accompanying emphysema it is very eﬂ;‘:-
tive. Its central stimulant effect i its usefulness during
the day, whereas at bedtime this factor will be 2 comra-mdxyw
tion. Tolerance develops easily, more easily than to adrenaline
and isoprenaline. .

The beneficial infl of the antihistamines in asthma is 1ot
yet geperally recognized, After an imtial enthusiastic reception
‘based mainly on their effects on hay-fever and perennial rhunitis,
and the uncntical evaluation of subjective reports from asthma
patients, it was realized that beneficial effects in bronchial
asthma were much rarer than expected. Some doubted that they
occurred at all, and others thought that such effects were due
to psychological factors or to the sedative action of the_se d{\{gf-
It appeared certarn that the doses which were effective in rhisits
hardly affected asthma, and the initial enthusiasm was follow!
by profound scepticism {Dunlop and Hunter, 1948)- ‘M""
recently, however, experienced observers have produced ev}dcncte
which does not support this atuitude. Rubitsky and his cok
leagues in 1950 have found intravenous administration of ’fnﬁ'
histamines to be effective, thus confirming my own ubscryatmn;
made at about the same time (Herxheimer, 1949b), McGavac 4
(1949), Ogden, Derbes and Cullick (1950, Gaillard (1950), a1
Finke (1950) report definite impr T oraia s
tion. Segal (1950) stresses their anti-asthmatic effect when given
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intravenously. Feinberg, Malkiel and Feinberg (1950) think
that they have a very beneficial action in the asthmatic cough
of children and the cough preceding asthmatic attacks, but they
stress that in other forms of asthma their effect 1s less than that
of the sympathicomimetic amines. I have shown (1949b) that
mild pollen-induced asthmatic attacks can be prevented by
antihistamines given orally; their effect is lunited as that of
ephedrine to the mild chronic forms of asthma and their
sedative side-effect makes them especially suitable for adminis-
tration at bedtime, Expenmentally, Schild et al. (1951) have
shown that bronchial spasm caused in an isolated human
bronchus by an antigen can be counteracted by an anti-
histamine in high concentration.

It seems therefore that these results discourage both undue
enthusiasm and scepticism It is certain that the antihistamines
have some anti-asthmatic effect, and it remains to be seen under
what conditions this effect can be utilized. We cannot expect the
same effect as in allergic rhuntis, where the disorder 1s confined
to the mucous membrane In bronchial asthma, smooth muscle
is also involved, and the innervation 1s much more complex;
apart from the autonomic innervation of mucosa and bronchial
muscles the autonomuc and cortical influences on the respiratory
movements come into play The action of antthistammes in
asthma is thus modified by many more factors than m allergic
rhinitis,

Unfortunately there is Iittle experimental evidence on the
mechanisms of action of ephedrine and the antihistamines.
Gaddum (1938) has advanced the theory that ephedrine acts by
preventing the destruction of adrenaline by amine oxidase.
Thus assumption would be supported if ephedrine were shown
to have no effect on isolated structures; but Hawkins, Herx-
heimer and Schild (1951b) have found that such an ephedrine
effect on the bronchial musele exists although it is much weaker
than that of adrenaline. Besides, the theory does not help us to
understand why ephedrine takes so much longer to act than
zdrenalive. Almost an hour is necessary, although this period
does not seem to be required by absorption in the digestive
tract. T have given the substance in enteric-coated form and
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found that the effect was delayed by several hours. If ephedrine
is absorbed, as other substances are, in 15-20 minutes, its

hancing action on adrenaline present in the tissues ought to
appear at that time and not half an hour later.

‘This long latent period between administration and clinical
effect is also scen in the action of the antihistamines. This fact
must not be overlooked, especially as a delay of 10-20 minutes
also occurs after intr injection of antthistamines. One
might suspect that both counteract an obstructing factor which
requires time to subside. Oedema of the mucosa is such a factor.
If we, for one moment, assume that ephedrine and the antihis-
tamines act mainly on the oedema, it would explain the delay in
their action; this delay in their effect is pronounced, while with
adrenaline and isoprenaline the effect is immediate. This
difference might explain why neither antihistamines nor ephe-
drine can abolish acute or violent asthmatic obstruction, the
sudden onset of which suggests a strong spasmodicelement. Only
1n a few cases is it possible to distinguish the oedematous and the
spasmodic factor 1n a case of obstruction. A possible example
of such a case is given in Fig. 4a, page 20. Here intravenous
Benadry! given to a chronic asthmatic decreases the chronic
obstruction, as can be seen from the considerably increased
vital capacity. If, however, the obstruction is made worse by

does.

If the antihistamines act mainly on oedema, it might also
explain why their effect varies so much in different patients: we
may assume that the proportion of oedema in the causation of
bronchial obstruction also varies from patient to patient. Fin’rl_ﬂ‘}"

This is, at present, no more than an assumption, for whin

evidence must be sought. If it is correct, it does not mean that

the antihistamines have no direct effect on the bronchial muscle.

In fact, from the experiments of Schild and his colleagues (1951)
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with the isolated human bronchus it appears possible that they
have. It is also possible that their effect on the mucosa has an
indirect influence on the muscle,

The actual mechanism of action of ephedrine and the anti-
‘histamines on the mucosa or bronchial muscle is unknown, We
know now for certain that in the causation of human asthma
ustamine is involved (Hawkins, Mongar and Schild, 1951a),
and it nught be assumed that the beneficial effect of the antihista-
munes is at least partly caused by their histamine antagonism.
f histamine were to be regarded as the main cause of the attack,
the sympathicomimetic amines must be regarded also as anti-
‘histamines. It is, however, doubtful whether histamine 1s the
only factor involved. There may be other factors of equal or
greater importance, for instance acetylcholine. It must not be
forgotten that antihistamines also have a considerable anti-
acetylcholine action (Schild, 1947) New pharmacological
methods will be required to study these problems. Unless the
changes in the bronchi can be observed in their natural state,
with nervous and vascular supply intact, our knowledge will
remain lncomple!e

aen Tn mmatbom aslado e an

valuable because 1t rarely has sxdc~eﬂ'ects Very tittle is known

ahant it eaanle
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chronic states, whereas aminophylline wll be valuable i both
forms This rather general rule must be medified to suit ind-
vidual cases, A case in which hypersecretion is pmmmcm will
need an with special anti: D , OF
atropine. A case with viscous secretion will nsed iodide to
Ioosen it and to promote its absorption (Gordonofl, 1938) and
to promote expectoration When cough is prominent and is
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degree of clinical improvement. Curry e al, (1950) and Hersch-
fus, Levinson and Segal (1950) found that ACTH did not
protect against induced histamine or methacholine asthma.
As in animals it has been shown that neither sensitization nor
anaphylactic shock is prevented by cortisone, one ought to
conclude that cortisone does not prevent formation of antibodies
or their union wath the antigen; nor does it connteract hista-
mine or acetylcholine acting independently. In spite of all
this, it has a very definite anti-asthmatic action in many cases
—possibly in most cases if one assumes that in some of the
reported failures the dosage may bave been too low. The
claimed percentages of 70-80 per cent successes may not seem
especially high in a disorder like asthma, but they can be
tegarded as genuine because of the severe and chronic type of
illness treated and because of the regular relapse after dis-
continuation, We possess in ACTH and cortisone, substances
whick are doubtless a great asset, but in the experimental
evidence they appear useless in asthma, Probably some of the
early experimental results will be shown to be erroneous. 1t is
clear that we have to wait for further investigations of this
fascinating problem.

Other methods of treatment

Caleium treatment has been suggested on the ground that it
decreases the excitability of the autonomic nervous system and
the capillary sensitivity. Although its intravenous appli.cauon
often has a satisfactory result in some forms of urticaria and
serum sickness, its effect in asthma is uncertain.

Sedation is a very mmportant part of symptomatic treatment
in asthma. It aims at depressing the general exmtabili}y of the
asthmatic subject, which is assumed to be greater than in )'10)'13‘1:!1
subjects. It may act in several ways, for instance by qcpressms
hyperventilation. It should be used in all cases in which 24 psy-
chological exciting factor is prominent. In acute cases and inthe
asthmatic state general anaesthesia has been used with reported
good effects.

1t must be admitted that both actiological and
methods of treating asthma are unsatisfactory. In many cascs
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METHODS OF TREATMENT

they do not remove the disorder and we must often be grateful
when we see the worst symptoms disappear. In these circum-
stances it is necessary to see whether experience or chance
observations offer any other possibilities. There are some obser-
vations which point the way to further progress. In some cases
long remissions occur after pyrexia. After other decisive physical
or p logical 1t bdominal operation or a great
hological shock—the asthma may di I have also ob-
served that sometimes after a pneumonia has healed, the asthma
often disappears for an unusually long interval, often for many
months, These pnenmonias usually start with a temperature
between 102°-104° which lasts for only 12-48 hours, and is
often not noticed by the patient. Local symptoms (pleural pain)
may be absent, and auscultatory signs are rare. Radiologrcal
appearances on the first or second day are typical but subside
quickly, usually within one week (Fig 5 a-c) The shadows are
never intense, and the process does not migrate to other parts
of the lungs. The 1llness may occur several times 1n the same
patient, at intervals of many months or years. It has some
points in common with Loffler’s syndrome, but as the infil-
trations are never intense and do not migrate, and as a bene-
ficial influence of Loffler’s syndrome on the course of asthma
has not been described, T hesitate to suggest that there 1s any
connexion. Jaundice has also been described as beneficial to
asthma, and recently Rosen and Levy (1950) and Kadlubowski
(1950) have reported 5 cases and 1 case respectively These
observations show that there are conditions under which the
asthma may disappear, and often more completely than can be
achieved by any treatment
In some cases treatment has been based on such observations.
The fever treatment, usually with Bacillus coli vaccine (Klewitz,
1934) gven intravenously in increasing dosage, has found some
support. I have seen some successes, but as hosprtalization 1s
required for the treatment, it is, of course, possible that some of
the successes are due to this Feinberg (1944) has induced
artificial fever by diathermy. Other methods of shock treatment

which have been tried are insulin shock and electric convulsion
therapy.
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X-ray irradiation has been recommended by a number of
authors with different methods (Klewitz, 1934; Maytum and
Leddy, 1939; Kaplan and Reubenfeld, 1943; Hull, Balyeat and
Chout, 1944). Ultra-violet treatment has also been recom-
mended (Miley, Seidel and Christensen, 1943) and success
reported in the usnal 80 per cent of the cases.

1 have little doubt that injection treatment with non-specific
substances or, as they are sometimes called, meta-specific sub-
stances, comes into the same category. Peptone, protein sub-
stances, autogenous blood stock bacterial vaccines, sulphur-in-
oil and many other substances have been used, but it is certain
that none of these methods led to lastng improvement.
Usually one or several observers issue a more or less en-
thusiastic report which is, however, rately confirmed. In most
cases later authors report unfavourably and the remedy joins
the great number of those which give good results only in the
hands of enthusiastic or uncritical observers.

In spite of the scepticism with which these remedies must be
judged, I am not convinced that they are all useless apart from
their psychological effect which they share with many other
methods of treatment. The percentage of success in those few
methods which can be objectively controlled is, pechaps, little
higher; it is possible that among the successes of “irrational”
treatment reported by enthusiastic observers are hidden some
“real” successes: one hopes that methods can be found which
permit their repetition under controlled conditions, The 1'0!13
remissions of asthma after acute febrile respiratory infections
are too numerous to be regarded as accidental. Further obser-
vations in this direction are required before any conclusions can
be drawn.



CHAPTER VI
TECHNIQUE OF TREATMENT

General observations on drug dosage in bronchial asthma
In bronchial asthma drug dosage is governed by rules differing
from those which apply to other diseases. Whatever the cause of
asthmatic obstruction, it seems very hkely that one or more sub-
stances (for wnstance histamine or acetylcholine or their precur-
sors) produced in the bronchi are the immediate causative
agents. Ths explanation would fit the observation that attacks
of greater severity require a larger dose of antidote for their
suppression. Whatever the correct explanation, it 1s certan that
the dosage required in asthma vanes enormously. It varies
from patient to patient and from attack to attack, and it is not
rare for one patient to require ten times more of one particular
drug than another. This means that 1 every patient the dosage
of whatever substance is to be given must be tried out indi-
vidually, It means further that a therapeutically ineffective
dose must be assumed to be too small unless it has toxic side-
effects, It also means that in the same patient the dosage must be
changed if the severity of the attack changes, so that day-to-
day variations may be required. In some cases it is necessary to
teach the patient how to adapt the dosage to his changing re-
quirements.

As drugs may have to be given over lTong penuds, lhe ques-
tion of tol must be considered Inmy
may develop to any drug in any patient. The danger of develop-
ing tolerance is greater with some drugs than with others, and
there are patients who will not develop tolerance at all. It is not

own how dosage and fr of medi its
development; with ephednne I have observed that tolerance
occurs more quxck_ly if the mt:rvals between thc smgle doses are
sbort (Herzheim- ~ “~*~
to other drugs. .o . o
possible, and a
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previous one has ceased 1o act. It may seem unnecessary to
emphasize this, but the habit of giving three daily doses of any
medicine or tablet is so firmly established that I have often seen
drugs known to act for 12-14 hours given in three daily doses.
If signs of tolerance develop, the substance in question should
be omitted and temporarily replaced by another, After some
time it can be given again, but this should be done with less
frequent daily doses than before. Alternatively, the substance
should be given only for a period of a few days, and this should
be followed by an interval of similar duration.

Sympathicomimetic amines
Adrenahne and isoprenaline

Adrenahne.—For a long time adrenaline has been regarded as
the only effective means of checking an acute asthmatic attack.
This is no longer correct, since i line (isopropylnerad
line—known also as Aleudrine, Neoepinine and by other traf]c
names) has a similar action. Both very quickly relieve bronchial
obstruction in asthma. As this response is noticed within less
than one minute, it is unlikely to be due to decongestion of
mucous surfaces of lessening of secretion, both of which would
take longer to occur, and the main response must be due to
relaxation of bronchial muscle. An essential difference between
the two sub is that isoprenaline does not possess the
pressor action of adrenalipe and that it directly slimu]a}cs
respiration in man (Fig. 1). Moreover, the action of isoprenaline
in asthmatics is stronger, weight for weight (Gay and Long,
1949). If tol, to one sut has been acquired, the other
substance still retains its effect. . 5

The principle “the more severe the attack the morg gu(xdot'c
‘must be given” also apples to adrenaline and isoprenaline, It is
this principle which is often not followed in practice. Experience
also shows that as an attack .dcvelops gradually,. the Ilwt‘:ls:

favourable time for is in its begi

correct amount is given, the attack is cut off, at 1:3;: for some
time. If too little is given, another dose vf“f“‘ req\nnd_ afteca
short interval, Unfortunately such - givea at
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Tase 1
SYMPATHICOMIMETIC AMINES
OH
—CH,~NH, Noradrenaline

OHO—CHOH — (ArterenoD)

OH 3

H—CH,—NH~—CH Tsoprenalin

oud_y—cHot—CH; C:, (leapropybroradrenaline)

OH

OHQ-CHOH—CH,—NHCH, Adrenaline
O—CHOH-CHCH,—NHCH. Ephedrime
C>—KTK{0H—CHCI{r-NH, Propadrine
O—CHOH—CHCH,—N{ ’ Metbylephednne

4 (Meteph)
O—CH,—CHCH,—NH, Benzednne

(Amphetamyne)
ouO—cﬂ.—cucn,—m!, Parednne

1ntervals of 15 minutes or longer have little effect. The reasons
for this are not clear, but I have often seen that many repeated
doses of 5 mmims of adrenaline had no satisfactory effect,
although the total amount if given at once gave complete rehef,
1t looks as if repeated small doses counteract each other to a
certain extent, and thus the impression of adrenaline-fastness
is created, which in reality does not exist in these cases. The
practitioner, 1n deciding the first dose to give, should be aware
that too small an amount may be a serious mistake, and that
asthmatics, in the abscncc of vascul:xr complications, tolera(c
large amounts of .
In cases with hypersecretion 1n whom the smaller bronchx are
fillzd with viscous mucus the diator effect of adrenaline is

fficient to produce the expected relief does
not occur and adrenaline fastness is often suspected. In such
cases the mucus must first be removed (see page 57).
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Adrenaline can be given by subcutaneous, intramuscular or
intravenous injection, or as an aerosol. For injection the hydro-
chloride or tartrate in 1:1,000 solution is used. The substance
slows down its own absorption by its constricting action on the
local blood vessels. It can be slowed down further by giving the
adrenaline 1 oil or in another vehicle which delays absorption.
In most cases quick action is required and it is therefore
advisable to give the amount decided upon in several simul-
taneous injections in order to increase the rate of absorption;
massage of the site of injection may have a similar effect. In
order to avoid overdosage Hurst (1943) has recommended the
“minim a minute” method; the injection needle is left in position
and every minute I minim is injected until relief occurs. The
only objection to this method is that in many cases the total
dose is too small. If for instance, a patient requires 20 minims
for relief, this amount would only be reached in 19 minutes.
By that time the initial minims given would have lost their main
effect; moreover, the attack may meanwhile have increased in in-
tensity. The method may be useful in patients whose reaction to
adrenaline s quite unknown, or who are unhkely to require more
than a total of 10 minims. In all other cases it is advisable to
give 2 or 3 minims a minute if the 1-minim method does not gve
substantial relief after 5 minutes. In a violent attack I prefer to
give, 1n the absence of cardiovascular disease, 20 minimsatonce,
unless 1t is known that the patient has bad greater amounts In
previous attacks. If the amount of 20 minims does not give sub-

‘stantial relief, this dosage is repeated at S-minute intervals until
relief is obtained, Acute emergencies may require higher df:scs.
In recommending high dosage I am guided by the experience
that more harm is usually done by too small than by too greata
dosage of adrenaline. The relieving effect of the initial dose cat
be prolonged by giving a second dose of slowly absorbed
adrenaline. .

‘When judging the result of an injection, the psyChOl'OE',Cal
effect should be kept in mind. In many patients the beginning
of an attack creates anxiety and fear, liable to increase its
severity. The first feeling of relief semoves this factor and acts as
a valuable support to the genuine adrenaline effect.
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Adrenaline can be given by subcutaneous, intramuscular or
intravenous injection, or as an aerosol. For injection the hydro-
chloride or tartrate in 1:1,000 solution is used. The substance
slows down its own absorption by its constricting action on the
local blood vessels, It can be slowed down further by giving the
adrenaline in oil or in another vehicle which delays absorption.
In most cases quick action is required and it is therefore
advisable to give the amount decided upon in several simul-
taneous injections in order to increase the rate of absorption;
massage of the site of injection may have a similar effect. In
order to avoid overdosage Hurst (1943) has recommended the
“minim a minute” method; the injection needle is left in position
and every minute 1 minim is injected until relief occurs. The
only objection to this method is that in many cases the total
dose is too small. If for instance, a patient requires 20 minims
for relief, this amount would only be reached in 19 minutes.
By that time the imstial minims given would have lost their main
effect; mor , the attack may ‘hile have increased in in-
tensity. The method may be useful in patients whose reaction to
adrepaline is quite unknown, or who are unlikely to require more
than a total of 10 mimms. In all other cases it is advisable to
give 2 or 3 mimms a minute if the 1-minim method does not give
substantial relief after 5 minutes. In a violent attack I prefer to
give, in the absence of cardiovascular disease, 20 minimsatooce,
unless 1t is known that the patient has had greater amounts 10
previous attacks. If the amount of 20 minims does rot give sub-
stantial relief, this dosage is repeated at 5-minute intervals until
relief is obtained. Acute emergencies may require higher dfwscs
In recommending high dosage I am guided by the experience
that more harm is usually done by too small than by too great 3
dosage of adrenaline. The relieving effect of the initial dose can
be prolonged by giving a second dose of slowly absarbed
adrenaline, il

When judging the result of an injection, the psychological
effect should be kept in mind. In many patients th'e beginning
of an attack creates anxiety and fear, liable to increase its
severity. The first fecling of relief removes this factar and acts a8
a valuable support to the genuine adrenaline effect
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The pressor effect of adrenaline has oft preveest Iy ==
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THE MANAGEMENT OF BRONCHIAL ASTHMA

t ly, i ly, orally, subli and by
aerosol. Only the last two methods are useful in practice. Pareat-
eral use is and oral administration uncertain.

Y
Sublinguaily the tablets should be allowed to disintegrate rather
than be sucked. If they are sucked, the saliva would be swallowed
and the substance transferred to the stomach, where it is often
destroyed. The sublingual dosage lies between S and 60 milli-
grams. It must be varied according to individual tolerance
and to the seventy of the attack, A useful method is to instruct
the patient to take 3~1 whole tablet (10 or 20 milligrams)
under the tongue and to wait from 3 to 4 minutes for the effect,
If there is no satisfactory rehef, another tablet should be added
and so forth until sufficient relief is felt, It is essential that all the
tablets should be held in the mouth simultaneously in order to
increase the concentration of the substance in the salva. It ‘1:
- : R s

adrenaline at intervals of 15-30 minutes. There need be no fear
of overdosage as at the first sign of side symptoms the remaining
tablets can be removed from the mouth, Palpitations and
tachycardia frequently occur, but they are transient and harm-
less, and the patient should be warned to expect them. Angina-

4t ad any

itritation and small ulcers of the bronchial mucosa, sublngudt

dministration should be replaced by aerosol inhalati The
amounts which are effective by inhalation are much smaller,
usually less than 1 mulligram. The aerosol can be made from 2
1-3 per cent solution. The 1 per cent solution is the standard
concentration, and the more concentrated solution should be
reserved for those patients who are by nature tolerant to the
substance, It has been suggested that the 0-5 per cent solution
should be used as the standard concentration. I ﬁnfi that !.hs
1 per cent solution is more useful; the purpose of the inhalation
is to suppress the attack as quickly as possible. The longer the
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longer the halation lasts, the more voluntary hyperventilation
with loss of excess carbon dioxide will occur, thus favouring
bronchial obstruction, Any one of these reasons would justify
the use of the stronger solution, the only disadvantage of which
is that harmless and transient side symptoms may occur more
readily.

‘Whether a patient should use sublingual tablets or the aerosol
must be decided individually. Side are probably less
common with the aerosol, as it acts locally before systemic
effects oocur. For patients who need isoprenaline several times
daily, inhalation is often preferable, whilst patients who need it
on rare occasions are better off with a tablet in their pocket than
with the nebulizer.

The great practical advantage of isoprenaline is that the
patient need not wart until the doctor arrives and gives the
injection; this delay often permits the attack to grow in seventy,
because of the unavoidable anxiety connected with it. The
advantage is especially great with children who soon learn that
they can rely on it and lose their apprehension.

If one compares the effect of sublingual tablets with that of
adrenaline injection, one will find that about 5 minims of
adrenaline are roughly equivalent to 15 milligrams of 1soprena-
line. If the aerosols are compared, there 1s no doubt that the
1 per cent isoprenaline is more effective than the 1 per cent
adrenaline aerosol, although exact assays in the human subject
have not yet been attempted. It appears from this that sub-
lingual admunistration 1s wasteful, as probably only a fraction of
the amount dissolved in the saliva 1s actually absorbed.

Oral and acrosol administration, if repeated too frequently,
will lead 1o tolerance The interval between inhalations should
be at least 2 hours, that between sublingual administrations, 4
hours. Some patients become so dependent on the jnhalation
that they inhale every } hour for fear an attack may develop,
This habit should be strongly resisted. Galgiani et af (1939)
have reported damage to the mucous membrane caused by
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subcutaneously, intravenously, orally, sublingually and by
aerosol, Only the last two methods are useful in practice. Parent-
eral use is y and oral administration in,
Sublingually the tablets should be allowed to disintegrate rather
than be sucked. If they are sucked, the saliva would be swallowed
and the substance transferred to the stomach, where it is often
destroyed. The sublingual dosage lies between 5 and 60 milli-
grams. It must be varied according to individual tolerance
and to the sevenity of the attack. A useful method is to instruct
the patient to take }~1 whole tablet (10 or 20 milligrams)
under the tongue and to wait from 3 to 4 minutes for the effect.
If there is no satisfactory relief, another tablet should be added
and so forth untif sufficient relief is felt. It is essential that all the
tablets should be held in the mouth simultaneously in order to
1ncrease the concentration of the substance in the saliva. It is

EPArY)

< oo

adrenalime at intervals of 15-30 minutes. There need be no fear
of overdosage as at the first sign of side symptoms the remaing
tablets can be removed from the mouth. Palpiations and
tachycardia frequently occur, but they are transient and ha.rm-
less, and the patient should be wamned to expect them. Angina-
like attacks have been described but I have not observed any
so far. In some cases, usually in children, nausea and vomiting
occur, and sublingual administration is then irable. In
these cases and in those few in which isoprenaline tablets cause
irritation and small ulcers of the bronchial mucosa, sublingual
inistration should be repl by aerosol inhalation. The
amounts which are effective by inhalation are much smallet,
usually less than 1 mlligram. The aerosol can be made from 2
1-3 per cent solution. The 1 per cent solution is the standard
concentration, and the more concentrated solution should be
reserved for those patients who are by nature tolerant to the
substance. It has been suggested that the 0 5 per cent solution
should be used as the standard concentration. I find that the
1 per cent solution is more useful; the purpose of the inhalation
o suppress the attack as quickly as possible. The longer the
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peated inhalation of adrenaline in animals. These findings
have not been confirmed. In later experiments similar damage
after isoprenaline inhalation has not been found (Herxheimer
and Short, 1949), Isoprenaline in combinations with other
substances will be dealt with in a later chapter._

Hamburger, Milliez and Halpern (1946) have advanced the
view that the usual doses of adrenaline and isoprenaline are too
large. They r d much smaller for instance a
01 per cent isoprenaline aerosol instead of the 1 per cent
solution. They had found in animal experiments that if a dose of

1 ded a dose of acetylcholine the bronch
strictor effect of the latter was increased, and they believe there-
fore that adrenaline has a late bronchoconstrictor effect. It
seems doubtful whether these observations can be apphed to the
use of adrenaline and 1soprenaline in human asthma. The former
has been used for many years throughout the whole world and
was often found to be the only substance that gave relief, No
trace of a “boomerang effect” as expected by Hamburger m}d
his co-workers is observed clinically, although naturally in
chronic asthma the obstruction often returns when the adrena-
line effect fades. In some cases “adrenaline resistance” is en-
countered: whether this phenomenon is related to that observed
by Hamburger is not known, and in the present state of our
PR ©Ct be Al e ktan

e e s"aed maatuniane fram afl

This consideration must not prevent us from further mnves
tigation of the problem of adrenali )t From purely
clinical experience I am certain that small (sub-optimal) doses
of adrenaline or isoprenaline given at intervals of about 30
minutes have little or no effect. If, for instance, 5 minims ar¢
iven half-hourly for 3 hours the effect may be nil, whereas
30 minims given at once will act dramatically, Also, if a.dren:ﬂ.me
is given once or twice per day, its effect usually remains umim-
paired; if it is given f 1 ry 2-3 hour t
quickly develops. It seems possible that this development !
tolerance is related to the fact that at some stage in the actiot
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difficult to find. It varies between § grain and 4 grains. In chil-
dren and adolescents it is usually §-§ grain, in adults §-14 grains,
but in emphysema and asthma of long standing the dose is often
higher. With such wide variation in the optimal dosage it is
worth while to determine it spirographically. The vital capacity
is recorded before and one hour after a test dose of ephedrine,
and only if there is a definite increase in the vital capacity of at
least 10 per cent can an ephedrine effect be assumed to be
present (Fig. 6). It is not surprising to find that sometimes the

patient reports subjective impr gh the vital
capacity is unchanged. This is probably due to the central
stimulating effect of the sut If no spi is availabl

treatment should be started with a mediuvm dosage of -3 grain,
and this dosage should be increased by } grain every few days
until either a definite improvement or side symptoms occur.
In the latter case the dosage is at once reduced by 31 grain. If
three dasly doses are given, tolerance develops quickly—within
3-4 days (Herxheimer, 1946a). This does not happen if only
two daily doses are given; this régime can be continued for long
periods. The dose need not be increased if the asthmatic con-
dition does not change in its degree. If it improves the dosage
must be reduced, if it deteriorates the dose is increased. Some-
times an improvement announces itself by the fact thata dosage
of ephedrine which has been well tolerated for a long time now
causes unpleasant side-effects. The development of tolerance to
ephedrine given in 3 daily doses finds its parallel in its action in
the pharmacological experiment, where its effects decrease with
each successive dose (Levinson and Essex, 1943).

The p of dosage (side 1p are many.
Palpitations, trembling and irritability are the most frequent,
but nausez and loss of appetite also occur from time to time.
Rarer symptoms are drowsiness—in most patients the opposite

ess of the mouth, wide pupils with loss of accom-
modation for close work and, in males over 40 years 9f age,
difficulties of micturition. The latter complaint may in fact
be less rare than it appears, because the patients }.:a:dl)’ ever
relate it to the drug and usually mention it only if it is severe.

The optimal dosage often lies close to the dosage causing side
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symptoms, sometimes so close that the drug cannot be used.
In some of these, but not in all cases, a sedative given at the
same time suppresses the side symptoms. Another means of
medes a0 e T T e (Meteph)
. s ¢+ weight for

oo LN T ubstanceis

marketed in tablets of % grain, and one tablet is approxi-
mately equivalent to } grain of ephedrine. Orthoxine (Curry
:fll‘ ::L » 1950) is another relative of ephedrine with similar

F«Ph,ednne 1s very widely used and many asthmatics make 1ts
acquaintance at an early stage. Their experience is of value and
should be asked for when the history is taken If the answer is

1t does ot help” then usually too Iow a dosage has been tried,
orithas been given in an acute attack, when it is useless. If the
2nswer is “it does not agree with me", the dosage was obviously
100 great. If the answer is “1t has helped some time ago but now

1

it does not”, it indicates that exther tolerance has dev ped or

that the acthima fan Lasome o oo ace coe qoe 2 d 1 A Ry,

Was not the relieving agent. Only 1f the relief was experienced
after about 30 minutes or {onger can a true ephedrine effect be
assumed

Ephednine can also be given by injection but this is rarely
;‘WS&W. It is not clear why ephedrine given orally takes
onger to act than any other substance. 1t behaves in this re-
SW‘,(“d in others, such as the unpredictabulity of dosage and
the side-tflects) Like the antihistamines, One might suspect that
the Sibctahne wints Te sl 1 e - at 4 male e ab

:““mmcs in entenic-coated capsulés and found that several

ours passed before any effects appeared.

Amuophyline, eafeine

. Aminophylline is a very reliable anti-asthmatic remedy when

it is given int 1y Tts effect is especially welcome when
a7
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given through a mask at the rate of 6 litres per minute. It is
clatmed that adrenahne-resistant cases respond to adrenalme
after helium treatment,

The use of carbon dioxide inhalation has also been recom-
mended (Tiefensee, 1929). I tried 1t many years ago (Herx-
heimer, 1932) and found that during the attack the increased
ventilation caused by the carbon dioxide admixture to the
inspired air was not toferated by the patients. In the interval
between attacks the stimulation by carbon dioxide may be
used as a breathing exercise. A mixture of air with 2-4 per cent
carbon dioxide regularizes the respiration and prevents excess
loss of carbon dioxide in hyper-ventilation. It cannot be re-
garded as a major therapeutic measure in asthma. Carbon
dioxide, however, has a powerful expectorant action (Basch,
1941). It can be used with great advantage in cases of asthma
and emphysema when expectoration is made difficult by the
viscosity of the mucus. If a mixture of 5% CO, and 95% O,
is available i cylinders, this should be respired through a
mask or a mouth-piece. Periods of 5 minutes are usually suf-
ficient and may Iie repeated several tmes. If such eylinders are

nnt availally P

catbop dioxide cartridge of the type used for soda-water
syphons. The bladder is mounted on a metal tube which can be
opened and shut by a trigger and ends in a face mask. The
patient holds the mask over his face, leaving }-1 inch distance
betvyeen the edge of themask and theskin, and presses the trigger
during 3 or 4 deep breaths. If he finds the carbon dioxide con-
tent of the inspired air too overwhelming, he should increase the
ictanra nfoha vansl foomn oL, Fomn 1 - evcnlhim from
" - = tave found this
. . L, = use of oxygen
by mask or by oxygen tent has been recommended for the
severe asthmatic state, It may be useful in some cases, but it
Stems more important to open the obstructed air passages
than 10 try to force oxygen through them. This will be useless
in those which are completely obstructed.



THE MANAGEMENT OF BRONCHIAL ASTHMA

the adrepaline-like substances have not brought sufficient relief
or when a more [asting effect is required. It is rare that amino-
phylline is not tolerated if it is injected slowly. One ampotle
(0-24 gramme)—in severe cases of asthmatic state double this
amount—is required. Given orally, the effect is not as pro-
nounced, but in many cases very helpful. I have found Mono-
theamine capsules (3-6 grains) useful. It is not effective in all
patients, but it is remarkable that the 4 patients out of the seri¢s
of 143 mentioned later, for whom no suitable antihistamine
could be found, all responded well to Monotheamine. It bas
no central stimulating effect and can therefore be given at ﬁght
or during the day, During the day it is useful as an alternative to
ephedrine,

< N

P ies of aminophylline (0-36 ) are more
effective than oral capsules or tablets. The acrosol can also be
useful; T have used it in 5 per cent and 10 per cent concentra-
tions, especially in patients who had become too dependent on
their isoprenaline inhalant and used it too often. For thcsc'fm
alternative inhalant not ini drenaline or isop
is desirable.
Trimethylxanthine (caffeine) and dimethylxanthine are sub-
stances which have been used in bronchial asthma. It may be
that they act in the same way as aminophylline although they
are not as effective. They are useful only in mild attacks. Itis
possible that the *“cup of tea” which the asthma snffeser makes
for himself during the night, acts because of its caffeine content
or because of the local heat it supplies. But, of course, the effect
may be purely psychological, as a cup of tea, at least in the
British Iles, is expected to “do you good™.

Helinm and earbon dloxide

The use of helium for the symptomatic treatoient of asthma
bas been tecommended by Barach (1935; 1944). Its use 4
indicated in patients in whom respiration is continuously m
difficult by hypersecretion. The mixture of 80 per cent hCh“:s'
and 20 per cent oxygen has a motility three times 25 great2
ordinary air and will therefore penetrate capillary opcmﬁb“c‘
partially blocked bronchi more easily. It is recommended to
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the adrenaline-like substances have not brought sufficient relief
or when a more lasting effect is required. It is rare that amino-
phylline is not tolerated if it is injected slowly. One ampoule
(0-24 gramme)—in severe cases of asthmatic state double this
amount—is required. Given orally, the effect is not as pro-
nounced, but in many cases very helpful. I have found Mone-
theamine capsules (3-6 grains) useful. It is not effective in al
patients, but it is remarkable that the 4 patients out of the series
of 143 mentioned later, for whom no suitable antihistamine
could be found, all responded well to Monotheamine. It has
no central stimulating effect and can therefore be given at'msh‘
or during the day. During the day it is useful as an alternative 1o
ephedrine.

Suppositories of aminophylline (0-36 gr ) are more
effective than oral capsules or tablets. The aerosol can also be
useful; T have used it in 5 per cent and 10 per cent concentrz-
tions, especially in patients who had become too dependent on
their jsoprenaline inhalant and used it too often, For these at
alternative inhalant not containing adrenaline or isoprenalize
is desirable.

Trimethylxanthi ffeine) and dimett hine are sub-
stances which have been used in bronchial asthma. It may be
that they act in the same way as aminophylline although they
are not as effective. They are useful only mn mild attacks Itis
possible that the “cup ‘of tea” which the asthma sufferer makes
for himself during the night, acts because of its caffeine content
or because of the local heat it supplies. But, of course, the effect
may be purely psychological, as a cup of tea, at Jeast in the
British Isles, is expected to *do you good™.

Helium and carbon dioxide

‘The use of helium for the symptomatic treatment of asthms
has been recommended by Barach (1935; 1944). Its use du
indicated in patients in whom respiration is continuously mace
difficult by hypersecretion. The mixture of 80 per eent helium
and 20 per cent oxygen has a mofility three times 28 great &
ordinary air and will therefore penetrate capillary openings 18
partially blocked bronchi more easily. It is recommended 10
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given through a mask at the rate of 6 litres per minute. It is
claimed that adrenaline-resistant cases respond to adrenaline
after helium treatment.

The use of carbon dioxide inhalation has alse been recom-
mended (Tiefensee, 1929). 1 tried it many years ago (Herx-
heimer, 1932) and found that during the attack the increased
ventilation caused by the carbon dioxide admixture to the
inspired air was not tolerated by the patients. In the interval
between attacks the stimulation by catbon dioxide may be
used as a breathing exercise, A mixture of arr with 2-4 per cent

" carbon dioxide regularizes the respiration and prevents excess
loss of carbon dioxide in hyper-ventilation. It cannot be re-
garded as a major therapeutic measure in asthma. Carbon
dioxide, however, has a powerful expectorant action (Basch,
1941). It can be used with great advantage in cases of asthma
and emphysema when expectoration is made difficult by the
viscosity of the mucus. If a mixture of 5% CO, and 95% O,
is avatlable in cylinders, this should be respired through a
mask or a mouth-piece. Periods of 5 minutes are usually suf-
ficient and may be repeated several times. If such cylinders are
not available, I have used a carbon dioxide resuscitator, This
little apparatus consists of a rubber bladder of about the size
of a football which is filled to expansion by opening one small
carbon dioxide cartridge of the type used for soda-water
syphons. The bladder 1s mounted on a metal tube which can be
opened and shut by a trigger and ends 1 a face mask. The
patient holds the mask over his face, leaving §-1 inch distance
between the edge of the mask and the skin, and presses the trigger
during 3 or 4 deep breaths. If he finds the carbon dioxde con-
tent of the inspired air too overwhelming, he should increase the
distance of the mask from the face, This will prevent him from
breathing too high a percentage of the gas. T have found this
to work well in 2 great number of patients, The use of oxygen
by mask or by oxygen tent has been recommended for the
severe asthmatic state, It may be useful in some cases, but it
seems more important to open the obstructed eir passages
than to try to force oxygen through them This will be useless
in those which are completely obstructed.
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THE MANAGEMENT OF BRONCHIAL ASTHMA

Antihistamines

Treatment with antihistamines is even more difficult than
with other drugs. The reason is that not only as with other sub-
stances must the dosages be increased with the severity of the
bronchial obstruction, but there is also great individual varia-
tion in the reaction to these drugs, Antihistamine X may suit
subject A perfectly, but may be toxic to subject B, whilst anti-
histamine Y may be toxic to both, but not to subject C. To give
an example: A medical student was nauseated by 25 mlligrams
of Anthisan (an extremely small dose) but responded well to
25 milligrams of Phenergan, The same subject could take 550
milligrams (1) of Histantin with very little fatigue and only little
improvement.

These great differences require that in every case substance
and dosage should be tried out individually. This is perhaps t}le
reason why some authors found the action of the antihis-
tamines “disappointing”. Dunlop and Hunter (1948) believe
that they have no action at all, as in their experiments the
controls improved more than the patients who received
Anthisan, They gave rather small doses, however, and such
tnals are, in spite of their scientific appearance, of little V§IHC
(see page 28) I do not find the antihistamines disappointing;
they are excellent if they are used in the right dosage for the
right patients. Their side-effects, which have been extensively
described, are sometimes so unpleasant or incapacitating, that
their use must be abandoned, as they cannot be counteracted:
These effects, however, only make their use difficult, not im-
possible.

One very common side-effect of all antihistamines known to
me is that they cause fatigue in at least some subjects. This
fatiguing effect may be overwhelming, and it is often com-
bined with an anti-asthmatic effect. But in some cases the anti-
asthmatic effect is lacking, and in others it is present wlf.bo?‘
fatigne. Because of this fatigue, the sedative effect of which is
very desirable in most cases, it is advisable to use the antihis-
tamines as night drugs only. If they are given during the day, the
fatigue must be counteracted, for instanco by amphetantac.
Limitation to one dose in 24 hours has the further advantage
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THE MANAGEMENT OF BRONCHIAL ASTHMA
Antihistamines

T with antihistamines is even more difficult then
with other drugs. The reason 1s that not only as with other sub
stances must the dosages be increased with the severity of the
bronchial obstruction, but there is also great individual varias
tion in the reaction to these drugs. Antihistamine X may sut
subject A perfectly, but may be toxic to subject B, whilst antis
histamine Y may be toxic to both, but not to subject C. To give
an example: A medical student was nauseated by 25 milligrams
of Anthisan (an extremely small dose) but responded well to
25 mlligrams of Phenergan, The same subject could take 550
milligrams (!) of Histantin with very Little fatigue and only lttle
improvement.

These great differences require that in every case substance
and dosage should be tried out individually. This is perbaps the
reason why some authors found the action of the antihis-
tamines “disappointing”. Dunlop and Hunter (1948) beleve
that they have no action at all, as in their experuments the
controls improved more than the patients who received
Anthisan They gave rather small doses, however, and such
trials are, in spite of their scientific appearance, of little value
(see page 28). T do not find the antilustamines disappointing;
they are excellent if they are used in the right dosage for the
right patients. Therr side-effects, which have been cx!cnsnvely
descnbed, are sometimes so unpleasant or incapacitating, that
their use must be abandoned, as they cannot be countcracgei
These effects, however, only make their use difficult, not -
possible.

One very commeon side-effect of all antihistamines known t0
me is that they cause fatigue in at least some §ubject5- This
fatiguing effect may be overwhelming, and it is often com-
bined with an anti-asthmatic effect. But in some cases thg anti-
asthmatic effect is lacking, and in others it is present w1‘thol_lt
fatigue. Because of this fatigue, the sedative effect of whlc'h}’
very desirable in most cases, it is advisable to use the antihis-
tamines as night drugs only. If they are given during the day,‘lhe
fatigue must be counteractéd, for instance by amphetamine.
Limitation to one dose in 24 hours has the further advantage
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is best taken together with food, and if nausea is present, it can
be overcome by taking # grain of phenobarbitone together with
the Anthisan before bedtume, The effect of the phenobarbitone
appears before that of Anthisan and the patient is not awakened
by the nausea. Given intravenously (25-50 milligrams) of
Anthisan has an effect hke Phenergan, but sometimes causes
collapse-like effects, especially if 1t is injected too quickly.

(i) Benadryl (diphenhydramine; Loew, 1947) has a general
anti-asthmatic effect which is weaker than that of Phenergan
and Anthisan, but it has a greater “drying” effect on the mucous

b and it is therefc ially useful against rhinor-
thoea, It does not act for longer than 6-7 hours. The dosage is
100~200 milligrams. Its side-effects, besides fatigue, are head-
aches, excitement and twitching of muscles. In those patsents
who do not tolerate Phenergan, Benadryl is surpnsingly often
effective,

(M) Histantin (Chlorcyclizine) has an antwasthmatic action
which is weaker than that of Benadryl, but 1t acts for 12 hours
and is therefore especially useful in vasomotor rhimtis. The
dosage is 100-200 malligrams and fatigue is an almost regular
side-effect,

1) Of 2 number of other drugs my experience is not as exten-
sive as of those named so far. They are pyribenzamine, chloro-
then and Histadyl, They are effective in asthma in only a small
Percentage of patients and only if given in very large doses,

() Chlortrimeton scems to be strongerand, weight for weight,
2pproaches Phenergan in efficiency. Its action, however, scems
to have a shorter duration.

(it} Antistine (Antazoline) is weaker than all the other sub-
stances. Nevertheless, it can be useful in the very few patients
who are intolerant to the stronger antihustamines.

In a number of cases it 1s i i to give the
anti-asthmatic dose of one single antihistagune as the side

' Symptoms are too troublesome. In those cases the combination

o_f two different antihistamnes has proved useful. If nocturnal
side symptoms are mild (the nausea which may follow Anthisan
bas already been mentioned) they can be d by a small
dose of phenoharki given simull 1,
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Procedure

My r(_mliue procedure in prescribing oral antiustamines in
asthmatics is as follows:

(1) They are used only in chronic asthma presenting as a
continuous mild asthmatic state or in mild or moderate noc-
turnal attacks recurring at frequent and fairly regular intervals,
not in acote violent attacks,

(2) They are given anly at bedtime or just before

(3) Phenergan is used first, usually in a dosage of 50~75 milli
grams in an adult. If this dosage suppresses the nocturnal
asthma and does not leave undue morning fatigue after 3 days,
nothing more needs to be done. If there is morning fatigue and
it remains intolerable, 23-5 milligrams of amphetamine sulphate
are given in the early morning to counteract it. Alternatively the
dosage of Phenergan is reduced, if a smaller amount is sufficient
to suppress the nocturnal attack. If the asthma is only partially
suppressed and the sedative effect moderate the dosage is in-
creased.

(4) If Phenergan causes sleeplessness or twitching of muscles,
or if it 1s ineffective, it is replaced by Benadryl 100-150 miifi-
grams, If this dose gives neither sleep nor suppression of the
asthma, Anthisan 300400 milligrams js tried.

(5) If 50-100 milligrams of Phenergan is effective, but causes
oo severe fatigue or side symptoms, a smaller dose (25-50
milligrams) 15 combined with 50-100 milligrams of Benadryl.

Results.—With this procedure the following results were
obtamned in 143 consecutive patients with moderate or mild
nocturnal asthma which was only very mild (very severe cases
were excluded): Phenergan alone was used in 98 cases (68 per
cent). In 12 of these it was found that an appropriate amount
of Anthisan—on the average five to seven times as much by
weight—had the same effect. (This atterapt to replace Phenergan
by Anthisan was made only in a small number of cas.es.) I}erm-
dryl alone was used in 14 cases (10 per cent), Anthisan in 12
cases (8 per cent), Phenergan with Benadryl m 13 cases {9 per
cent). Aatistine and Histantin were effective in one case each. In
4 cases no effective antihistamine could be found. In all}thcslc
cases except the last four, satisfactoryimp

54




TECHNIQUE OF TREATMENT

By “satisfactory” is meant that the influence of the asthma on
the daily life of the patient decreased, and that it increased
ugam when the remcdy was ommcd The night whlch had been

U A ~m
the diurnal asthma was not treated successfully, the general con-
dition of the patient was improved by adequate rest during the
night. Often, work could be resumed and mvalidism avorded.
Only in the minority of these cases could the antihistamine be
omutted later, In most of them it had to be given for many
months, or resumed after some nterruption. The high propor-
tion of favourable results recorded here is not surprising They
are judged by chinical is, and some psychol 1 effects
may have been included. On the other hand, different anti-
histamines were tried 1n many of the patients and only one or
two were found effective. Also, the optimum dosage was used
in every case, and the unsuitable diurnal type of asthma and
very severe cases were excluded These factors acting together
would naturally producc a hlgher proportion of successes than
any single h given in sub-optimal dosage to un-
selected asthmatics. 1t 15 worth recalling that this result cannot
be achieved by sedatives alone. In very mild asthma sedatives
alone may somcnmes achieve nolablc successes, but in cases of
1 asthma alone areall uscless.
In this type the antihistamines are a very valuable therapeutic
weapon They are so effective that the trouble taken in selecting
the right substance and the right dosage will be well rewarded.
The : parenteral use of antihistamines has not been studxed
. If an is injected i , its
action s, as would be expected, more powerful than when gwcn
orally 1 have used Anthisan and Phenergan inteavenously to
interrupt severc asthmatic states. The use of these substances is
not without risk, and I have taken the precaution of not giving
itto pancn(s who had shown themselves intolerant to the same
drug when given omlly In addition, these substances werc given
very slowly, diluted in 10 millihtres of water or saline solution.
Antlusan is given in amounts up to 50 milligrams but signs of
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vasomotor collapse may occur, whereas this has not been ob-
served after the same amount of Phenergan has been given. It
is remarkable that their effect becomes noticeable only 10-15
minutes after injection. The sedative effect is strong, and the
@ti-asthmatic effect definite. If the vital capacity is taken, an
increase can be noticed in most cases. An example of this
is given i Fig. 7, Rubitsky er al. in 1949 have given pyri-
b ine int lyand have ded the same experi
They claim that in the patient who has become adrenaline
resistant the response to adrenalne is restored by intravenous
injection of pyribenzamine. This observation can hardly be
specific for any drog effect. It suggests that the asthmatic
obstruction bas dimimshed to such a degree that an ordinary
amount of adrenaline becomes effective again,

Las g

asthmatic state, after adrenaline had failed.

1 have, on many occastons, tried to use antihistamine acrosols.
There is no doubt that they have a definite effect in experimental
asthma. Rubitsky and his co-workers (1949) have shown this for
hi; ine-induced and acetylcholine-induced asthma, ang I

ne

bave shown it in mild attacks of ir_;duccd pollen asthm.a,

UL

;eak that if quick relief is required this can be obtained o
more efficiently by other means, namely isoprenaline or
adrenaline aerosol. .
No doubt we shall kave more and possibly stronger anti-
histamines in the near future. Perhaps we shall one day have
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Fin 7 —Effect of 25 millgrams of Phenergan given ntrasenously
10 2 casc of chromc asthma ~ The wital capacity before tjection 18
1,700 ¢ , 20 minutes afterwards 1t is 2,240 €¢ (By coursesy of the “Brirish
Medicat Jowrnal™)



FIG 8 ~IRREGULAR RESPIRATION IN ASTHMA

Male asthmatic, 31 years old, grass polien asthma The ndal air
Setween the various recordings of the vital capacty has no fixed Jevely
the uida) awr excursions vary considerably—between SO0 and 1,500 0.5
and there 1s sometrnes bypenventlaton, for instagce m the Gfth

munute
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the 1denl t which lizes the asth ic di i
of the bronchus without the side-effects which at present seem
unavoidable.

Todine

Todine is an important drug, long established in the treatment
of asthma, In all cases in which the typical viscid mucus is
. formed, blocking the smaller bmnchx the removal of the mucus

1q 4t B mtm AP amnnbnant AmfmaramaTaa- 2 Piy

' " o .
not influence the amount present. In these cases iodine liquefies
the mucus and permits its expectoration; very often it also
seems to aid its absorption (Gordonoff, 1938). The relief that
patients experience as soon as the mucus is removed 1s very
considerable. Very often, the secretion becomes more fluid, orat
disappears altogether; this may be a sign that absorption has
been increased,

The amount of iodine required vares greatly I usually give
{ ounce of an 8 per cent solution of potassium jodide three times
a day, but I have often had to give 15 per cent and even, in one
case, 25 per cent. This amounts to 3:6-11 25 grammes (440-1687
grains) per day. As an alternative Lugol’s iodine, 12-40 drops
three times a day, can be given. The amount should be regulated
according to its effect; usually the small amount of 10dine con-
tained in mixture of potassium sodide and stramonwum 15 not
sufficient.

Few patients show signs of intolerance or jodism. They com-
plain of a “fresh cold”—a violently streaming nose—or show
iodine acne. Such patients do not tolerate iodine, and even 1
grain per day causes unpleasant side-effects. One must also
remember that asthmatics may become sensitive to jodine.
A gu! ol‘ 13 years of age, who had had two suocessful partial

for P cough
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etlects. Subscquemly. she was found (o be hypersensmvc to
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the ldcal t which lizes the asthmatic di
of the bronchus without the side-eflects which at present seem
unavoidable.

Todine

Todine is an imp drug, long established in the

of asthma. In all cases in which the typical viscid mucus is

. formed, blockmg the smallcr bronchl the removal of the mucus
is the first aim of Line are often
incapable of widening the air passages sufﬁcxemly to open them,
and antihistamines may reduce the formation of mucus but will
not influence the amount present. In these cases 10dne hquefies
the mucus and permits its expectoration; very often 1t also
seems to aid its absorption {Gordonoff, 1938). The relief that
patients experience as soon as the mucus is removed 1s very
considerable. Very often, the secretion becomes more fluid, or it
disappears altogether; this may be 2 sign that absorption has
been mcreased.

The amount of iodine required varies greatly. I usually give
4 ounce of an 8 per cent solution of potassium iodide three times
a day, but I have often had to give 15 per cent and even, 1z one
case, 25 per cent. This amounts to 3 6-11-25 grammes (440-1637
grains) per day. As an alternative Lugol's iodine, 1240 drops
three times a day, can be gtven. The amount should be regulated
according to its effect; usually the small amount of 10dine con-
tamed in mixture of potassrum iodide and stramonium is not
sufficient.

Few patients show signs of intolerance or jodism. They com-
plain of a “fresh cold”—a violently streaming nose—or show
iodine acne, Such patients do not tolerate iodine, and even 1
grain per day causes unpleasant side-effects. One must also
remember that asthmatics may become sensitive to iodine.
A gxl of 3 years of age, who hzd had (wo successful partial

for b cough
one year after her last opcratlon Shonly aftcrwards she had a
severe skin reaction i afterab
she had had numerous bronchograms before without any side-
effects. Subscquently, she was found to be hypersensitive to
MBA—S 57
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minute doses of potassium jodide. In none of my asthmatic
patients has fodine ever provoked an acute attack.

The majority of patients require iodine for only 3 or 4 days
Others need it continuously. This sometimes leads to the de-

Top of tol and it is thereft dvisable to give it
for 3 or 4 consecutive days followed by a pause of 2-3 days.

¥ suspect that patients with a large amount of viscid mucus
may be those who easily become “adrenaline resistant” as the -
mucus is neither moved nor diminished by adrenaline. In such
cases bronchoscopic suction has been suggested by several
authors (Waldbott, 1949). T agree with Pines (1950) that
bronchoscopy is unnecessary in such cases if they are treated
with the optimum amount of iodine. I have so far never been
compelled to carry out this procedure in an asthmatic.

Sedatives

Morphine and codeine; barbiturates
Sedation is an important part of the treatment of asthma.
The asthmatic patient is usually a “nervous” person, given to
anxieties and worries. His respiration is more often than not
irregular, and inclined towards hyperventilation (Fig. 8). This
lack of stability is possibly one of the conditions for the
development of asthma, It certainly favours the occurrence of
attacks, as any hyperventilation will not only lead to excess lqss
of carbon dioxide, but also to an increased intake of air-
borne allergens, Hyperventilation may occur at the ng!ltcSt
stimulus and if an attack is feared or if it shows its first signs,
hyperventilation is bound to increase the asthmatic condition
and to worsen an attack which might otherwise subside. In all
G Tl e ey Fassan o cvemantad o cerdative should
' . .+t the
. ven
- ent.

Phenobarbitone, -4 grain, given two or three times day, 1S

usually sufficient. In some patients there is 2 cumulative effect

and the amount must be reduced after a few days. If in an acute

attack or in status asthmaticus quick and drastic sedation is
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required, paraldehyde (15-20 millifitres) or ether (50-70 milki-
fitres mixed with an equal amount of ohve oil), given as a slow
enema, can be recommended.

The use of morphine has been condemned by many because
of its depressant action on respiration. It is doubtful whether
this action and the depression of the cough reflex are its main
d\sadvamag:s Feldberg and Paton (1951} have shown that more

15 produced under the infl of morphine, and
asthmatcs are patticularly sensitive to thus substance (Curry,
1946; Herxheimer, 1951). On the other hand, in some asth-
matics—~those who hyperventilate excessively—~depression of
the \'espu‘:\tory centre is desirable, and there are also a few
patients in whom general seda\mn 15 d:ﬂicult and morphme

R

PORBIRAPIN DTN

effect must he by giving of a
sympatheticomimetic drug. “Adequa(e means the amount of
adrenaline or isoprenaline which is known to be effective in this
patient. The dose of morphine should not exceed § grain when
itis given for the first time,

Codeine phosphate is very useful in certain cases of asthmatic
cough. As a rule this cough responds to ephedrine, antihista-
mine or jodine, but in a few cases the cough remains even if the
hypersecretion has been stopped or expectoration is easy. If 1t
appears in such cases that a persistent 1rritation in the throat
is the cause, codee is indicated, and only a large dose,
1 grain codene phosphate, can be expected to be effective. 1t
must not be gven if expectoration ss difficult and the bronchi are
full of mucns,

Aspirin

A cotvleali

ic acid—aspiri ften has an action similar to

A have observed that in some cases intolerance to ephednne was
removed by aspirin taken at the same time. In a number of cases
5
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hypersensitivity to aspirin is present, and in these it may provoke
severe attacks. It must therefore not be prescribed before the
presence of hypersensitivity has been excluded,

Combinations of drugs .

For many years asthma has been a happy playground for drug
manufacturers. Knowing that one could not rely on one single
substance, they combined several. Such tablets or powders often
contain ephedrine, aminophylline and phenobarbitone or related
substances, and sometimes others are thrown in, as caffeine
or iodide. As overdosage must be avoided, each substance is
represented by a small amount which, given alone, would be
ineffective 1n most patients. Such combinations are sometimes
praised by patients, and it is difficult to find the cause of their
success. It may be that one of the constituent drugs has had a
beneficial effect in a sensitive patient although its amount is too
small to have an effect in many. As there are often three or more
such drugs, the small chances for such an effect are, at least,
trebled. In addition the well-known psychological effects may
occur. Makers sometimes state that such substances potentiate
one another when they are used in combination, but this has
not so far been proved.

The mam disadvantage of such drug combinations is that
patients may require quite different optimum dosages of
different drugs. If three substances are combined in a certain
fixed proportion, the amount of one substance cannot be varied
without varying the others, and one main aim of drug treatment
in asthma, namely to achieve the maximum effect by those

drugs to which the patient responds, cannot be achieved. This

~amladaiaa
. .

(see page 62). Different drugs may have to be u.s:d in the same

patient for different purposes: an antihistamine to suppress

attacks during the night, isoprenalme to abortattacksin the d_ay,

iadide to loasen expectoration, and possibly a general sedative.

It would be convenient if one could combine all in one
60
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As this is i ible, these sut must be
prescribed separately This is a rather cumbersome procedure;
but I cannot see how it 15 to be avoided.

If an antihistamine is to be given sn daytimcr(fortinftayce

to these drugs.

One word ought to be said here about cough mixtures, A
large number of such combmaucns, old and new, exist. I do not
want to discuss the on their
effect (GordonofT, 1938, Alstead, 1939, Basch, 1941, Boyd, 1946,
and others); my personal experience is that in chromic cough
caused by asthma very fcw of these combmatxons are effective
besides those
iodrde. There is hardly any case in which the wxdely used Mist
Ammon. et Ipecac. Co. (N.F., 1949) has been known to

Ammonium bicarbonate . 02
Thincture of ipecacuanha . 06
Liquid extract of liquorice 06
Anise water . . B 01
Camphor water . . . . . 80
‘Water . . . . . . . to 150

diminish the cough There were a few which mproved with
Mist. Ammon. et Ipecac. Co. (N.W F., 1947), sometimes called

Ammonium bicarbonate . 02
Tincture of ipecacnanha . . . 06
Camphorated tincture of opium 09
Liquid extract of hquonoe 06
Water . . . to 150

““paregonc”, Its beneficial effect 1s, perhaps, due to its very small
content of opium which would act only n those patients who
are extremely sensitive to it The Mist, Sod. Chlor. Co. (N.F.,
1949} —“hot Brompton mixture”—has more followers.
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Sodium bicarbonate . . . . 018
Sodium chloride . . . . 06
Emulsion of chloroform . . . 03
Anise water . . . . . to 150

I have not been able to elicit any plausible explanation of its
action from my colleagues but T suspect that the heat conveyed
by it to the pharynx and indirectly to the trachea and the mam
bronchi plays a great part in the relieving effect. This view is
supported by the fact that hot packs applied to the neck will
quickly relieve allergic oedema of the nasal mucosa (Dr, H. A.
Lucas, personal communication). If heat is capable of doing
this with the nasal mucosa, it may be similar with the mucosa of
the lower air passages. Potassium iodide, ephednne, the anti-
hlstammes and codeme are, in my experience, far mote

in g asthmatic cough than any of the cough
mixtures in common use.

Aerosol combinations
The use of aerosols in asthma has proved to be efficient treat-
ment, and the aerosols of isoprenaline, adrenalmc ammo-
phyllme and of the antit ines have been d in
previous chapters.

B o totes teeer S yhich
L. LI . iffer in
. P ‘et size
they produce. The t¢ ~ h )
described in detail } . " . . o
(1946) lmve wmten L '
on of a nebulizer it is 1mponant
acrosol should cousxst of droplets not larger thanabc

2 dammtain ohns,

If this is the case, the aerosol seen at the
appears as a fine mist similar to cigarette
to rise in the air. Otherwise the cloud does -
ous, and a part of the acrosol has do
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due to the weight of the larger droplets. Quick evaporation of
the droplets must be prevented by the addition of glycerin or a
similar substance.

The patient should be instructed how to use a nebulizer. As
the depih of a single breath varies widely, no direstions tan be
given as to the number of breaths to be taken. The patient should
inhale until he notices a defimte relieving effect. The number of
inhalations must during 24 hours be vaned according to the
seventy of the condition, Some patients tend to become depen-
dent on their nebulizer so much that they almost becomeaddicts.
They inhale every half-hour or hour, and as thus will soon lead to
the development of tolerance, the number of imhalations n such
cases must be i to the real The patient
should not inhale when he fears or suspects an attack, but when
there are definite signs of 1t, (In some cases the use of a nebulizer
leads to the development of a conditioned reflex: they experi-
ence relief immediately after using the mstrument, long before
the strongest broncho-dilator could have acted. If they are given
an inert solution, thus effect may last some days untd the reflex
15 broken up.)

Aerosols have also been used in combination, and one of the
most popular combinations has been that of atropine, adrena-
Iine and papaverine Of these three components the amount of
adrenaline is kept so small (02 per cent) that 1t cannot be
expected to have much influence. I have used the other com-
ponents (papaverine, 09 per cent and atropine, 02 per cent)
separately in unpublished clinical trials The patients used these
inhalants, without knowing their ingredients, for at least one
week each and had to write down the result of every snhalation
Their reports showed clearly that papaverine was the only
substance which had a ben:ﬁml effect and T was able to

i It

this in
may be that the atropine exerts a dryimng infl lhe mucosa,
but 1t is 1mpossible to discover ths effect clinically.

The origmnal preparation (Bronchovydnne) which was, at
that time, the only efficient inhalant on the market, also con~
tained “fresh adrenal medulla™ and “fresh pituitary extract™
thrown 1n for good measure, This preparation gained a wide
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steps as in specific hyposensitization. The injections are given

b 1y, and the ion of the solution even-
tually raised to 5 per cent, Tuberculin has also been used for
non-specific byposensitization. The patient must not show
any evidence of tuberculosis and the skin reaction to 01
millilitre of a 1:100,000 dilution, given intracutaneously, must
be positive. If this fact is established, the course can be started
with 0-1 millilitre of a 1:10-million dilution subcutancously;
this is increased in the nsual way,

Whereas the injection methods do not permit a direct
observation of the effect of the treatment, the inhalation
method has the following advantages: the antigen is applied
directly to the “shock organ”, the bronchi, and the effect
can be observed. The method is simple, but more complicated
than the injection method, The patient is connected with a
closed spirometer circuit which records the air exchange con-
tinuously and also permits the inhalation of an aerosol from a
side~circuit (Fig. 9), From the change in the vital capacity the
asthmogenic action of an inhalant can be deduced. If a very

R PP

Lo e nuims afinhalant nan ha maderately

ix;cre::'sed to many times the original amount. It the attack be-
comes stronger, it can be aborted immediately by isoprenaline
R at : Gemait

JRDWIDRPEYF JR s

separately, and the subject should be urged. to exhale and 1o
inhale as fully as possible, When the subject is sufficiently
trained and the recordings do not differ by fmore than 150
millilitres, the pi pump cted with the by
a side-circuit is switched on, The pump takes air from the main
cireuit and its pressure can be switched to one of 2 numbe.r of
nebulizers. From hese the air hdcn_with aerosol returns into
the inspiratory tube of the main circuit. Care must be taken that
the same nebulizer and the same pressure is glwa.ys used for
the same subject; the time taken by the inhalation is measured
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FiG 9 —Aerosoi-producing side-cireit attached to recording
spirometer
V = Inspiratory and expiratory valves leading 10 and from the
mouth-piece
§ = Side<circunt attached to 1spiratory tube leading from spiro-
meter to subject
N = Nebulizers arranged between two mamifolds  Any of the
nebulizers may be connected with the ate pump by opemng
the clip below 1t
‘When the pump 1s switched on, it takes awr from the spirometer,
compresses 11, aerolizes the liquid m the nebulizer, whose <lip 15 open,
and drives the aerosol 1nto the inspiratory tube of the mam circuit
(By couresy of the " Joursol of Phvnalogr '}
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TECHNIQUE OF TREATMENT

with a stop-watch. One minute after the end of the inhalation
and then every 2 minutes the vital capacity is recorded again
over a period of about 10 minutes. The desirable result is a
very muld attack of asthma, This attack does not, as a rule,
develop at once; the vital capacity 1 minute after exposure
is unchanged; the next reading 3 minutes after the end of ex-
posure may show a diminution by about 150-300 milltlitres and
then this decrease continues steadily. When the vital capacity
has decreased by 400-700 mullilitres, the attack is aborted by
an aerosol of 1 per cent or 2 per cent isoprenalme nto the cir-
cuit for 15-20 seconds, Within 1 minute it will be scen that
the respiratory rate and the tidal volume increases. If the vital
capacity is recorded again, it has reached or approached its
previous value, and the attack is over. The tracing of such an
attack is reproduced 1n Fig. 10. Fave to seven days after this the
next inhalation is given under the same conditons, but its
duration is lengthened by 2030 per cent, and this increase is
continued in the same way. If the attacks become more severe
the previous amount should be repeated and the next increase
should be less than 20 per cent. If attacks are absent, the in-
crease can be more rapid, but 40 per cent should not be ex-
oeeded. If the attack 1s mulder than the one described, no change
1m the procedure should take place.

The severity of an attack is judged from the rapidity and the
extent of the decrease in vital capacity. The time-lag the asth-
matic effect appears is different 1 different subjects. Usually
the first sign appears in the third minute. If in such persons 1t
appears in the first minute, the attack is a httle more severe than
it ought to be. Other subjects experience the first effect after
only 10-15 minutes, and in some cases no effect 15 apparent
before 630 hours. The first decrease of wital capacity may only
e by 150-300 mullilitres and this is usually not noticed by the
Patient. Only when the vital capacity decreases by more than
15 per cent 15 a slight wheeze noticed Sometimes a cough at the
Peak of the inspiration or an itching feeling in the chest or
PﬂWecn the shoulder blades is a premonitory symptom of the
Impending attack between the first and the third minute. As
5000 as 1t is clear that the attack is making the patrent
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uncomfortable, isoprenaline aerosol is released into the cireuit”

for 10-15 seconds in order to abort it. The mildest attacks dis-
appear spontaneously,

This method has many fimitations and presents great diffi-
culties. One of them is that it can be applied only to patients
who can be trained to breathe with the spirometer and produce
reliable tracings. Thus, for instance, it cannot be used for children
under eight years old. Another, and much more important,
limitation is that it must not be used in patients who have
severe and continuous chronic asthma. In these patients the
slightest error in the initial dose may lead to an acute deteriora-
tion of the condition and it may take weeks to overcome it.
‘This leads to the main technical difficulty, namely that of finding
the correct initial dose. As'we know that overdosage causes
hypersensitization it must be avoided at all costs. But how can
it be avoided if patients vary widely in their sensitivity? The
only way is to start with ¢ o
any severe or moderate
result, to increase weekly
cent until the first attack
weekly increase is 2040 per cent or less, depending on the
severity of the attack. In Figs. 11 and 12 two different attacks
are traced. The first was too severe. A very drastic reduction of
the vital capacity was visible one minute after the inhalation
and pelled 1 di ion. An attack "of this
severity will with certainty lead to hypersensitization. The
second tracing shows a very mild attack which is not apparent
after 1 minute, but becomes just noticeable after 3 minutes.
From then onwards it proceeds and gathers strength gradually
but steadily until it must be aborted. Special attention must be
paid to patients who do not show their reaction until 6 hours or
Tater. If 2 new patient does not show any reaction during the
first 30 minutes after exposure, it must not be assumed that his
seaction is negative before 48 hours have elapsed. If a late
reaction occurs, its degree is difficult to assess: if it is a mild and
transient wheeze, it can be regarded as cquivalent to an im-
mediate very mild reaction. A wheeze lasting one day or longer
may mean that hypersensitization has occurred and the mext
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FIG 12 —VERY MILD ATTACK OF INDUCED ASTHMA
Male asthmatic, 25 years old, grass pollen asthma Vital capacity

before attack 4,145 cc One and three minutes after the end of 1n-
halation it 1s unchanged, but at the hesght of mspiration after the
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.
dose must therefore be smaller than the one which provoked
the reaction.

When a high dosage has been reached and a high degree of
h itivil hieved, b ing doses must be given
intervals of, perbaps, 8 weeks. During the whole course danger
may atise from outside factors: a person believed to be only
grass-pollen sensitive may also be muldly sensitive to dust, and
exposed to dust at the same time as he 15 receiving a borderline
dose of pollen extract intended to produce a mild attack, The
result may be dosage and hyp itization; one must
then go back to a very much smaller dosage and start all over
again. This kind of setback becomes the more probable the
more widespread the allergy of the patient is. Hypersensi-
tization is almost bound to occur if the patient is continuously
exposed to outside allergens of unknown quantity: This may
be the reason why so many setbacks occur in polyvalent
allergy with the injection method. There is no safe means of
preventing such setbacks; many can be avorded 1if no attack is
nduced in doubtful circumstances, for example if the imme-
date previous history makes exposure to an allergen probable,
or if there is a mild disorder of unknown origin, or if the vital
capacity is reduced without such a disorder being apparent.

But in spite of all these difficulties and limitations 1t must be
Tepeated that this method permits direct observation of the
effect of the treatment and the testing of its result, It 1s therefore
better than the injection method which does not permut of any
observation, Only in a few cases can an effect be seen, usually
many hours after the injection. We do not know for certain
whether such a late reaction after injection of allergen always

means overdosage and hy Often it does; if with
the inhalation treatment only a late reaction lasting more than
Towptaco, e Ry e f e teddaag Tt
' “fore

+ the

Tesult partially or to{ally and must therefore be avoided.
Tsoprenaline taken 3 or 4 hours before, ephedrine taken 8 hours
before and Phenergan taken 18 hours before may protect com-
Pletely and thus mask an attack (Herxheimer).
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Attacks induced with mould extract scem, in the majority
of cases, not to cause hypersensitization, and the attack does
not increase in severity; on the contrary, it tends to recede afler
an initial asthmatic obstruction occurring immediately after the
inhalation (Fig. 13). A graphic illustration of the various grades
of severity of an induced attack is given in Fig. 14.

1t 1s certain that more experience with the inhalation method
15 needed and that we are far from the possibility of its universal
application. It is equally certain that it is one of our few reliable
means of aetiological treatment, unfortunately yet restricted to
a minority of cases.

Envirommental factors aud dietetics

Environmental factors are almost always implicated in the
causation of asthma. If their causative action is proved, they
should be excluded if possible. Such environmentat factors may
be seasonal, like pollen or mould spores, or perennial, like dust
or feathers or animal emanations. Some perennial factors may
appear as scasonal ones, if they are inhaled in large and asth-
mogenic doses only during certain seasons. Dust is such a factor,
when 1t causes attacks only if inhaled in fog. In other cases two
or more allergens are required to produce symptoms provoked
by one of them. For instance, dust inhalation or tobacco in-
halation may provoke an attack only during the grass-pollen
season. If such factors are to be excluded from the environment
they must be known, and in this respect the patient’s history is

A0y rramtart leacbanas

' v r prove
. ling to
give up dusting as there is nobody to take over her auues, It is
worse when the asthma is caused by moulds in a damp dwelling
and it is impossible to change it. If animal emanations or
feather bedding are the cause, their removal should be easy
enough, but, of course, good evidence for this actiology is
essential .before radical changes are demanded. The fact that
the asthma is mainly nocturnal is no reason to accuse the_ feather
pillow. The skin reactions are not 2 reliable guit:le, and in cases
of doubt the bronchial reaction should be investigated. In every
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case the intelligence and the co-operation of the patient should
be enlisted in order to discover any causative factors in the
environment, and it is advisable to let the patient detail all his
usual daily or weekly activities. Occurrences like the use of face
powder and the breathing of soap-sud fumes should not be
forgotten. In spite of great care 1t will rarely be possible to
detect all the factors, let alone to eliminate them. In the case of
grass polliosis, when there is only one single group of aller-
gens, the aim can be achieved by removing the patient for this
period into another climate without grass pollen; but this will
often be impossible for economic reasons. Unfortunately, we
usually have to deal with several factors; then their complete
removal becomes 1mpossible and we must be content with par-
tial removal, which will lead to success only if the removed
factor was a potent link 1n the combination.

Tt appears, then, that the elimunation of environmental factors
cannot usually be complete, and that this part of the treatment
is often no more than a useful support for other measures It
should not be neglected, however; our methods of treating
asthma are so incomplete that every possible means to improve-
ment must be utilized. I have often seen that when a housewife
abstained from shaking out her mats she improved greatly, as
only on these occastons did she inhale the overdose of dust to
which she was not resistant, I also remember patients in whom
the weekly visit to the cinema provoked attacks which were
Presumably caused by the clouds of dust, amply harboured in
!he plush seats, stirred up by the ever-changing visttors and
‘u!haled by the excited and hyperventilating audience. Hos-

talization often imp bmatics without any other
treatment, and they frequently relapse soon after discharge In
such cases, an allergen may be the cause of the attacks, but

chological fact from d ic foction, the
‘:;hngd of safety under medical supervision—must also be con-
ered.

Change of residence is often sought by asthmatics because
“}CY are convinced that it is “something in the house or the
district”. This may be true, but it is advisable that they should
try the new district for some time before they make their final
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THE MANAGEMENT OF BRONCHIAL ASTHMA
defxsion. Holiday journeys often end in disaster. The losg
. X P Pl

patient returns home worse than he went. It is useful to wam
patients that if they become more wheezy on arzival, or the nett
day, they should not wait and hope for improvement, but
return home at once.

Dietary factors have often been accused as causes of asthma.
There is no doubt that they exist, but in my experience they are
rare, They very frequently cause allergic manifestations of the
skin and of the gut, and the skin tests are often positive for many
foodstuffs—eggs, miik, fish and pork being some of the main
causes, If we ask the asthmatic patient whether these foods
cause attacks, he will usually deny it, and there is no reason to
disbelieve him; the skin reaction only shows that the patient is

: sllamniag in nma ar mara argane hnt it does 0ot
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to find attacks provoked by meals in general, whatever they
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phragmatic movement, and the mild discomfort thus caused
provokes the attack, Causes other than overloading of the
stomach cannot be excluded; it might possibly be that t_he great
loss of hydrogen jons by hydrochloric acid secrctio:: .mflo '?:
SR N e e aleny & et febmilar

For obvious reasons, heavy fo
cause flatulence should be avoided. The astl
history is rarely well nourished and therefore .necfls plen
food which should, as stated above, be supplicd jn as many
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TECHNIQUE OF TREATMENT

meals as possible. The obese asthmatic, who is much rarer,
usually benefits from dietary restriction leading to loss of weight
which will increase his mobility and sense of well-bemng. A
decrease in the abdominal fat will also improve diaphragmatic
mobility.

Special additions to the diet, for instance vitamins, meat
extracts or calcium salts, have never been proved to be bene-
fictal clinically; nor has their anti-asthmatic influence been
proved experi They are y, as are the
“‘tonics™ which patients so frequently expect.

MEA~G ”



CHAPTER VII

TREATMENT OF DISORDERS CLOSELY RELATED
TO ASTHMA; COMPLICATIONS

Localized chest conditions

IF BRONCHIAL asthma is associated with pulmonary tubercu-
losis, both conditions must be treated concurrently, Severe
asthma is rarely present with active and widespread tubercufosis,
but more often asthma is associated with a fibrous tuberculous
process of low activity. In widespread tuberculosis mild asth-
matic obstruction oceurs secondanly It is possxbly caused
by the local b: 2 and hyp

requires anti-asthmatic measures.

Bronchiectasis and asthma are often associated. In most cases
this bronchiectasis is a cylindrical widening of the bronchi in
which the progress of the contrast medium is slowed down
(di Rienzo, 1949); this type of bronchiectasis may bc rever-
sible (Waldbott et al, 1950) S: lar or cystic b
associated with asthma is rarer. The operative treatment of
bronchiectasis rarely i improves the asthma.

Atelectasis may occur in asthma as a result of continuous
bronchial obstruction. It is caused by plugs of very tena-
cious mucus which may have to be removed by bronchial
suction.

Intercurrent respiratory infections with fever commonly
occur in chronic asthma. Often no new signs can be discovered
by auscultation and radiology. There is usually an increase in
bronchial The bsides soon and the
illness is termed "bronchin's". Whether this is correct, of
whether there are small and radiol invisible p:
foci, remains doubtful. The accompanying cough usually be-
comes worse for some time and often requires an expectorant.
Penicillin injections are often useful, but before they are given,
allergic sensitivity to penicillin should be excluded.

In other cases radiological examination reveals a focal
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THE MANAGEMENT OF BRONCHIAL ASTHMA

its type suggests a pleural origin—the pain being felt only in the
last part of the inspiratory phase. No effusion or pleural rubis
found in most cases. This type of pain is nearly always asso-
ciated with a persistent hard cough, and in most casts an
effusion or pleural rub cannot be found. It must be assumed that
cough alone can cause it, but, of course, a cough fracture and
gross pleural involvement must be excluded. The pain subsides
when expectoration has become easier and the cough has im-
proved. Another type of chest pain in asthmatics is seen if the
accompanying emphysema is pronounced and of recent onset.
This pain 15 not of the pleural type; it is more a constant ache,
and it may be caused by the altered shape of the chest. It

ds well to mild analgesics, such as Compound Codeine
Tablets (N.F).

There are two conditions which are frequently seent together
with asthma; arterial hypertension and peptic ulcer. Both are so
common that their occurrence in combination with asthma is
not surprising. Whether it is more than accidental, only accurate
statistical analysis can show.

The treatment of asthma in cases of duodenal ulcer is ot
different from the routinc treatment, and the treatment of the
ulcer will hardly interfere with that of the asthma. In ‘hyperten-
sion there may be some doubt whether adrenaline, ephedrine. and
isoprenaline are permissible. I have found that they are WC_"
tolerated. They are as necessary as in other asthmatics, in their
optimum dosage, and I bave not seen any il effects. Naturally,
isoprenaline is preferable because the pressor effect of adrena-
line is absent.

Rhinitis .
Allergic rhinstis or thinopathy is the only allergic manifesta-
tion closely connected with asthma. Abundant presence of
eosinophils in the nasal smear (Hansel, 1936; Mausman, 1945)
will confirm the allergic character of the disorder. In some cases
it is the forerunner of the asthma, and it may be present for many
years before the first asthmatic symptoms appear. In mané’
cases asthma and rhinitis start at the same time. Urbach an!
Gottlieb (1942) encountered allergic rhinopathy in 38 per cent
76
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THE MANAGEMENT OF BRONCHIAL ASTHMA

its type suggests a pleural origin—the pain being felt only in the
Iast part of the inspiratory phase. No eflusion or pleural rubis
found 1n most cases. This type of pain is nearly always asso-
ciated with a persistent hard cough, and in most cases an
effusion or pleural rub cannot be found. It must be assumed that
cough alone can cause it, but, of course, a cough fracture and
gross pleural involvement must be excluded. The pain subsides
when expectoration has become easier and the cough has 1m-
proved. Another type of chest pain in asthmatics is seen if the
accompanying emphysema is pronounced and of recent onset.
This pain 1s not of the pleural type; it is more a constant ache,
and it may be caused by the altered shape of the chest. It

ponds well to mild analgesics, such as Compound Codeine
Tablets (N.F.).
There are two ditions which are fi Ty seen together

with asthma; arterial hypertension and peptic ulcer. Both areso
common that their oceurrence in combination with asthma is
not surprising. Whether it is more than accidental, only accurate
statistical analysis can show.

The treatment of asthma in cases of duodenal ulcer is not
different from the routine treatment, and the treatment of the
wlcer will hardly interfere with that of the asthma, In hyperten-
sion there may be some doubt whether adrenaline, ephedrine and
isoprenahine are permissible. I have found that they are WC'"
tolerated. They are as necessary as in other asthmatics, in their
optimum dosage, and I have not seen any {Il effects. Naturally,
isoprenaline is preferable because the pressor effect of adrena-

line is absent.
Rhinitis

Allergic rhinitis or rhinopathy is the only allergi
tion closcly connected with asthma. Abur}dar'lt presen
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FIG 15 -~ SIMULTANEOUSLY RECORDED

THORACOGRAM (UPPER _ PART) AND

SPIROGRAM (LOWER PART) ARTIFICIAL
TMPHYSEMA

(Read from night to left)

From 4 to & expiration 1s obstructed
by a screw clip on the expiratory tube
leading from ibe subject 1o the spiro-
meter  Immediately after obstruction
{at A) ar 15 retaned 1n the chest and
the tidal air rises quickly to a new level
The thoracogram shows a considerable
mcrease in the chest circumference
which oceurs spontancously  When the
obstruction s removed (at B), the excess
ast 15 expelled from the chest and the
previous situation is restored | The vital
capacity taken at C shows the reserve
arr greatly increased  Increase of chest
circumference, reserve air and the up-
‘wards displacement of the tida! air-level
alt prove that during the peniad of ob-
struction the amount of air n the thorax
was increased  (8y caurtesy of “Thorax ')



CHAPTER VIl
PHYSIOTHERAPY

MaNY authors rec d breathing ises in asthma, but
few bave investigated the basic principles of such exercises
exper ily. Before ding them it must be decided
what purpose such exercises should serve. Are they to be used
during an asthmatic attack in order to diminish the obstruc-
tion, or should they make the respiratory action generally more
efficient in the expectation that the patient would become less
liable to attacks or could overcome them more easily?

The training of the respiratory app in asthmatics aims
at a higher ventilatory efficiency. A higher vital capacity and 2
higher maximum breathing capacity, or both, is therefore re-
quired. Most asthmatics who have long periods frec from any
obstruction have a very high vital capacity during these intervals;
I have seen a number of cases in whom it was higher than in
normal subjects. Their maximum breathing capacty is also
normal, although it is not easy to verify this because hyper-
ventilation is likely to cause asthmatic obstruction. It is easy
to understand why asthmatics should have a high vita! capacity.
During their attacks they breathe against increased resistance:
at first there is only the typical respiratory obstruction; but this
leads to the retention of excess air in the chest, which t-:rwits
further difficulties. One can imitate this situation by placing an
obstruction into the expiratory pathway of a spirometer cir-
cuit. Almost at once air is retained in the chest, and the ordinary
tidal inspiration very soon approaches the inspiratory maximumm
(Fig. 15). The same mechanism acts in the asthmatic attack.
This can be observed if the movement of air is recorded con:

i ly by the spirograph and the rib at the same
time by a thoracograph. Fig. 16 shows such a tracing. It can
be secn that air is retained in the chest when the attack starts,
and at the same time the cil fe of the chest i
as the ribs are lifted. As soon as an antispasmodic is given, the
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THE MANAGEMENT OF BRONCHIAL ASTHMA

n}«ild attacks, however, it may appear feasible to improve the
situation by increasing the volume of expiration, the inefficiency
of which is the primary cause of the distress, There are, then,
two groups of asthmatics who might benefit from breathing
exercises—patients with chronic asthma suffering from chronic
mild obstruction, ‘and patients with mild acute attacks. Both
groups will benefit 1f their expiratory range can be improved.
At this point, some experimental observations must be men-
tioned, Christie (1934) was the first to observe that some patients
with emphysema could not exhale fully when they tried to do
so from the point of maximum inspiration. They could, how-
ever, exhale quite fully if they started near the end of a normat
expiration (at the respi Mittell id-volume). He
thought this phenomenon to be a sign of Iung distension,
characteristic of emphysema, and called it distension pheno-
menon. It is, | , RO d in a ph
patients (Hurtado et al, 1934; Kaltreider, Fray and Hyde,
1938). I have found that it occurs in many asthmatics, even
during the free interval. In most cases it is not 50 pro-
nounced that it makes full expiration impossible, but the expira-
tion, when started from the point of maximum inspiration,
cannot be driven as far as is possible when it is started from
the Muttellage (Fig. 9 a and b, facing pages 20 and 21). The
difference may vary from 200 millilitres to almost one litre.
Observers experienced m spirometry therefore prefer to record
maximum inspiration and expiration separately, or to begln
with expiration if they intend to estimate the true vital capacity.
The reason for the phenomenon becomes a little clearer if
the spirogram of such patients is examined. If exhalation starts
from full inspiration, ane observes that soon after the expiration
has started, an obstruction becomes evident: the patient has to
press with all his strength to*drive out more air. This difficulty
always arises before the expiratory tidal air level (MilteIquE) is
reached. If, however, he has inhaled to the maximum limit and
then exhales in the normal way (instead of trying to exhale
imally), the expi v from full insp: to
the mid-volume is carried out without any apparent difficulty
and without any exertion; yet it does not reach the Mittellage
82
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THE MANAGEMENT OF BRONCHIAL ASTHMA

A substantial narrowing of the bronchial lumen in expiration
also occurs in the normal subject, as Ellis (1938) and di
Rienzo (1949) show. It is not caused mechanically by the in-
crease in i horacic p , as the ) does not
change its lumen. It is, however, dependent on an intact
thoracic cage and intact nerve supply, We are therefore forced
to the conclusion that this bronchial constriction is an actve
muscular process which is reflexly connected with the point of
maximum distension and the whole of the expiration. In
normal subjects the constriction does not hinder the expiratory
air stream and no difficulty 1s created by exerting high expiratory
pressure. In asthmatics, however, the difficulty does arise and
the bronchi almost close up, It is known that the bronchi in asth-
matics are abnormally excitable (Hurst, 1943). The conclusion
15 therefore drawn that the increased bronchial excitability in
asthmatics 15 the reason why maximum inspiration and high
expiratory p cause i i P dic contraction.
1ts obstructive effect is enhanced if oedema or hypersecretion
are present. 5
The import of our considerations for the practice of breathing
exercises 15 evident As full expiration must be trained—full
inspiration bemng easy and unhindered—it must be trained so
that the asthmatic obstruction is as small as possible and not so
that it is increased. Expiration should therefore never start from
the full inspiratory position or near it. It should start at the

—tale amd af narmal

the chance of keeping the bronchi open. )

Hofbauer (1921), guided by his great practical experiencs,
advised that expiration should be accompanied by humming.
This device ensures that the expiration proceeds as slowly s
possible and as far as possible. Livingstone and Gﬂlﬁpxe
(1935) used a similar technique. It has the advantage of=
hyperventilation which, as I have shown (Fer™Sgper, 194
leads to loss of carbon dioxide and cause ‘
asthmatic attacks. N

We must now consider© 7 )
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PHYSIOTHERAPY

used to assist breathing exercises. A number of older appliances
-—the breathing chairs of Rossbach and of Strumpell, the
breathing belt of Quincke—were intended to support

piration by compressing the abd or the lower part of
the thorax, but they have not found general application.
Christie (1933) advocated an abdominal belt, Warner and
Doidge (1939) a costal belt. 1 have investigated the influence
of these belts by means of the spirometer, by the thoracograph
and radiologically (Herxheimer, 1948b; 19492) The abdonunal
belt keeps the diaphragm on a higher level in the normal and
in the emphysematous subject, and there is little reduction in
the vital capacity. The latter 1s probably due to the fact that the
ribs are hfted and remain in this new position duning normal
quiet respiration while the belt 1s worn. In full mnspiration the
nbs can be lifted higher than without the belt—apparently the
nbs can be Lifted more easily with the support of a diaphragm
fixed at a high level. This wll [ead to a shift of ventilation within
different parts of the lung and is, perhaps, a reason why some
emphysematous patients find that the abdomunal pressure is
beneficial,

The action of the costal belt is different; it prevents the ribs
from being hited to their abnormally high inspiratory posttion,
and it forces the diaphragm to a lower level. The vital capacity
is always reduced, because the limitation of the rib movement
can only be compensated in part by the lowenng of the dia-
phragm, In emphysematous patients the latter has often already
reached its lowest possible level and cannot be lowered any
further by the influence of the costal belt. I have, however,
found the costal belt useful in these asthmatic patients who,
underthe influence of frequent attacks, have adopted the habit of

increases after a few days” training with the bch..It must, how-
cver, be bered that in emp! patients there are
85




THE MANAGEMENT OF BRONCHIAL ASTHMA

limits to the diaphragmatic activity, since fibrous atrophy of
the diaphragm frequently occurs (Fromme, 1916).

There is another aspect of breathing exercises in asthma
which ought perhaps to be mentioned. This is their psychological
influence. The asthmatic patient often requires strengthening of
his self-confidence. If the physiotherapist can convince him that
by following his instructions he can ward off attacks or make
them less severe, and if attention to the technique occupies his
mind, a definite success can be expected in a patient in whom
anxiety is an aggravating factor.

Conclusions .

The following conclusions can be drawn from these con-
siderations:

(1) Breathing exercises are useful only for certain groups of
asthmatics. These are the patients with continuous mild asthma
and those with acute mild attacks. The latter should carry out
exercises during the attack. In the free intervals exercises are
useless except for the learning of the technique. -

(2) The purpose of the exercises is to train sfow full expiration
with the least possible expiratory p js precludes full
inspiration and requires full enlistment of the abdominal
muscles, diaphragm and Jower ribs.

(3) Hyperventilation must be avoided.

(4) An abdominal belt may be useful in some emphysematous
patients for altering the pattern of lung ventilation. y

(5) A costal belt is useful in those asthmatic patients for
whom exclusively costal breathing has become a habit without
being 2 necessity. L,

(6) The psychological infl of breathi s in
asthmatics is valuable. .




CHAPTER IX
PSYCHOLOGICAL TREATMENT

Asrioua is one of the disorders termed psychosomatic. Although
we do not know whether psychological factors can cause asthma
withaut an allergic background, it is certain that they may act
as strong contributory factors and thus provoke an attack or
maintain it. This influence of the nervous system may become
effective in various ways, Respiration may become ive or
iregular, the cireulation in the respiratory organs may be
changed, or there may be direct nervous impulses through the

ic or sympathetic path to the huat
musculature or the mucous membrane. Psychological tnggers,
such as excitement, prolonged anxicty or worry, may fire off
such impulses from the cerebral cortex, Sometimes associations
of former attacks (conditioned refiexes) may play a patt, In
otber cases an unsatisfactory social or sexval sitvation may
unconsciously provoke an attack by mechanisms which are
unknown,

Ia the latter cases treatment by an experienced psycho-
therapist will be required, In many others the physician can
canttibute much to the psychological treatment. The fact that
0 many probably quite indifferent remedies have proved
Valuable in the hands of those who first described (“discovered”)
them and were enthusiastic in their evaluation in Mself shows
the value of psychotherapy. The asthmatic attack can, in a
number of subjects, be avoided, or at feast kept in check, by the
tonfidence of the patient that it can be overcome. Confidence
15 what the patient requires, and if the doctor can inspire it an
stentual part of the treatment has been given. This is especially

o in children; les can be given for the
fact that an increase in self-confidence diminishes the number
and viglence of attacks, The opposite is also true. In children,
fot instance, the introduction of isoprenaline with its instanta
Beous action often causes a considerable change, The attacks,
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limits to the diaphragmatic activity, since fibrous atrophy of
the dlaphragm frequently occurs (Fromme, 1916).

There is another aspect of bxcatbmg cxcrc:scs in asthma
which ought perhaps to be ioned. Thisis their p:
influence. The asthmatic patient often requires strengthening of
hus self-confidence. If the physiotherapist can convince him that
by following his instructions he can ward off attacks or. make
them less severe, and if ion to the tech pies his
mind, a definite success can be expected in a pauent in whom
anxiety is an aggravating factor.

Conclusions .

The following conclusions can be drawn from these con-
siderations:

(1) Breathing exercises are useful only for certain groups of
asthmatics. These are the patients with continuous mild asthma
and those with acute mild attacks. The latter should carry ot
exercises during the attack. In the free intervals exercises are
useless except for the leammg of the tcchmque.

(2) The purpose of the exercises is to train slcw full explratxon
with the least possible i Y p full
inspiration and requires full enlistment of lhc abdominal
muscles, diaphragm and lower ribs,

{3) Hyperventilation must be avoided.

(4) An abdominal belt may be useful in some emphysemawus
patients for altering the pattern of lung ventilation.

(5) A costal belt is useful in those asthmatic patients for
whom exclusively costal breathing has become a habit withou!
being a necessity. L,

(6) The psychological infl of breathi n
asthmatics is valuable.
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CHAPTER IX
PSYCHOLOGICAL TREATMENT

AsTIMA is one of the disorders termed psyct ic. Although
we do not know whether psychologlcal factors can cause asthma
without an allergic background, it is certamn that they may act
as strong contributory factors and thus provoke an attack or
maintain it. This influence of the nervous system may become
effective in various ways. Respiration may become or
irregular, the circulation in the respiratory organs may be
changed, or there may be direct nervous impulses through the
parasympathetic or sympathetic pathways to the bronchial
musculature or the mucous membrane. Psychological triggers,
such as excitement, prolonged anxiety or worry, may fire off
such impulses from the cerebral cortex. Sometimes associations
of former attacks (conditioned reflexes) may play a part. In
other cases an unsatisfactory social or sexual sitvation may
unconsciously provoke an attack by mechanisms which are
unknown.

In the fatter cases treatment by an experienced psycho-
therapist will be required. In many others the physician can
contnibute much to the psychalogxcal treatment. The fact that
S0 many probably quite dies have proved
valuable in the hands of those who first described (“dxscovered ")
them and were enthusiastic in their evaluation in itself shows
the vatue of psychotherapy. The asthmatic attack can, in a
number of subjects, be avoided, or at least kept in check, by the
confidence of the patient that it can be overcome, Confidence
is what the pahcn! mqmres, and if th: doctor can Inspn'e it n
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which can easily be cut off within 2 few hours, sometimes
minutes, become rarer and lly disapp Itogether. In
such cases, naturally, the anxiety of the parents has been
allayed as much as that of the child. In other cases I have in-

duced short attacks with histamine or acetylcholine and aborted
them after one or two minutes. The quick removal of the attack
imp older children and much of the previous
apprehension and fear. In such cases, usually adolescents, the’
whole attitude to the asthma changed, and as the anxiety factor

disappeared, the other factors were not strong enough to cause

more than transient and negligible attacks, On the other hand,

1t is well known that when a nebulizer is forgatten or broken,

this alone can provoke an attack within a short time, because

its presence is an important constituent of the patient’s con-

fidence. .

11 is clear that in these circumstances one of the main tasks
of the physician must be to strengthen the confidence of the
patient. It must be impressed on him that one of the reasons for
Tus attack is his own anxiety and concern and that he must not

b to it, that by contempt for the attack and by diverting
his attention he can do much to decrease its intensity. The
asthmatic is usually more intelligent than the average patient,
and it is often possible to convince him and to obtain his co-
operation. This is more difficult with the parents of asthmatic
children who often cannot be persuaded to conceal their
anxiety carefully. The child, sensing this anxiety, naturally loses
all confidence when he sees that his parents are frightened. If
parents ate too stupid or uncooperative, it is advisable to
separate the child from them and, if possible, transfer it 10 @
boarding school.

In those patients 1n whom continuous worry plays a part,
it will sometimes be possible to prevent its excessive influence.
A number of patients will gradually learn by self-observation
how often psychological influences are at work and this insight
is the first step in minimizing their effect. There are, of course,
many reasons for wotry and excitement which cannot be
eliminated. Constant friction in the family, increased possibly
byo ding or sexual maladj are conditions which
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CHAPTER X
PRACTICAL PROCEDURE

THis chapter describes some details of procedure which have
not been previously dealt with. Tt will also give a few typical
examples of treatment.

History-taking

The following special questions should be included in the

history:

(1) Asthma or other allergic disorder in the family?

(2} How long has asthma been present?

(3) Since when have associated allergic disorders been
present?

(4) What is known about the circumstances of the first
attack?

(5) Is there any seasonal periodicity, or any other environ-
mental cause?

(6) How often do attacks occur? How long does the acute
stage last? How long the after-effect? Do they occur
more during the day or more during the night? Are the
intervals between attacks completely free of wheeze?

(7) Does worty or other excitement cause asthma?

(8) Is there breathlessness on exertion apart from the at-
tacks? Ts cough often present or only after attacks? Is
the phlegm easily got rid of?

{9) Occupation? Tobacco?

(10) What has been taken or done against t.hc asthma?
Tablets? Inhalations? Exercises? With what success?

Examination .
Routine examination of the whole body should be carried
out. Special attention should be paid to deformity of the chest,
hyper-resonance, an area of heart dullness, the presence of
shonchi (if absent with normal respiration, whether they are
present on forced expiration).
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PRACTICAL PROCEDURE
Special investigations

If the diagnosis of asthma is in doubt a histamine test (see
page 8) should be carried out

¥ the possibility of localized chest disease is present, a radio~
graph of the chest should be taken in every case «f a recent
picture is not available.

If the history shows definite evidence of polyvalent allergy
of the bronchi, skin tests are not required, since their value as
circumstantial evidence would be much smaller than that of
the history.

If the history makes polyvalent allergy possible ot probable,
skin testing should be carried out, preferably by prick tests with
concentrated extract. If the skin test shows only one or two
allergens as positive, these substances and those which are
incriminated by the history should be tested also by the inhala-
tion method, provided that the asthma is not severe,

If the history incriminates only one or two allergens, skin
tests should be carried out and, m every case, inhalation
tests should be attempted, provided that the asthma is not
severe.,

If a nasal condition is present the allergic character of which
is doubtful, a nasal smear should be made and an ear-nose-
throat specialist consulted.

If ngestants are suspected in the cause of the disorder, the
foodstufls in question should be climinated from the diet for
one week; if the asthma disappears dunng this period, they
should be added agmn n oxder to test therr action. If there are
a pumber of incris a diet isting of fruit
and vegetables should be instituted for four days. If it t does not
provoke asthma, other parts of a normal diet should be added
successively at three-day intervals: butter, sugar; bread; cream,
milk; potatoes; beef, veal; ammal fats; mutton, pork; fish,
‘Weak tea and fruit juices may be added at any stage, If, at a
certain potnt, asthma reappears, the diet factor most recently
introduced should be omitted again until the asthma has dis-
appeared and then added again. If the asthma returns a second
1ime, this factor should be eliminated for good and the remain-
ing factors tried,
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THE MANAGEMENT OF BRONCHIAL ASTHMA

If drug sensitivity is suspected, skin and inhalation tests
should be carried out whenever possible.

An examination of the blood for eosinophils is usually not
necessary,

Case reports
_Every case must be treated differently. Some examples are
given: .
Case { —Gul of 7 years Attacks every 4-8 weeks, lasung from 6 hours to 2
days, with 3-5 days of after-effects; imes after all the year
round. No allergy detected.

Advice Symp ically i line tablets +in
case of an attack, 10 milligrams every 3-4 minutes until relief
is felt. In case of palpitations, temoval of tablets from mouth.
In the after-period § grain ephedrine on waking and at midday.
(Note. The ephedrine dosage may need adjustment.) Parents
must not show anxiety. If they cannot avoid showing it, removal
of child from home environment to be attempted. If sympto~
matic medication does not succeed, evaluation of drug effect by
spirometry. So long as the attacks remain as rare as they are
now, there is no need for continuous ephedrine or antihistamine

treatment.

Case fr~Boy of 11 years, Asthma since early childhood, contimuous for the
last 5 years, worst tn summer, Wakes once or twice every night with a wheeze,
and has to use spray Has lost much schooling, but plays games after a fastuon,
although runnng makes the wheeze worse Examination shows a small
“skinny” chidd considerably under weight Chest 15 deformed with protruding
sternum, round back. There are massed inspiratory and expiratory lhm:lChL

Skin tests are positive for various kinds of pollen, house dust, hairs.

Comment: Such severe cases of asthma with emphysema can
often be much improved, as the treatment is cal:ned out ata
time when there 15 a strong natural tendency to improvement.
Ax antihistamine at night will, in all probability, prevent the
night attacks. Such children commonly need large dos:.s. I
suggest to start with Phenergan, 50 mxlhgrax?s at bedh.mc.
warning the parents that the child may be tired in the morning.
If the nights become better, but are still broken, increase to
75 mulligrams or even 100 milligrams. If they do not improve,

92 .






THE MANAGEMENT OF BRONCHIAL ASTHMA

after 34 days’ trial, amphetamine sulphate, 5 milligrams, should
be given on waking.

Case iv—Man of 33 years, moderate asthma for many years, without
seasonal vanations, During winter often bouts of “bronchitis”, These start
with a temperature of up to 102 degrees. Subsequently the cough becomes more.
pronounced and an acute attack develops which may last many days. At

PR PRI S i R e v S

ephedrine, but “they” have lost their effect, The doctor has given hum anyecs

tion of adrenaline, but thus has given only a little relief,

Comment: This is a case of chronic asthma with little or no
hypersecretion at ordinary times. When, as at present, infection
intervenes and viscous secretion develops and dominates the
picture, potassium iodide, 3 grammes (45 grains), given in'3]
KRR A e L et a b wi
1 Wl . .
sary to increase the amount of potassium iodide if liquetaction of
the sputum is not sufficient with the dose mentioned. It should
not be given for more than 4 consecutive days, as tulcr{mce
develops quickly. In the few patients who are hypersensitive
e < et eadead deactianlly TF indiem is

Tacilitate .expectorz{tion as much as possible. 1soprenalme -
halant may also help.

Case v.~Man of 44 years Has been 1 an asthmatic state for 5 days Sits
up in bed m extreme dyspnoea. Asthma has been present for 8 years, during
the Jast 2 years continuously, Has been giving bimself injections of adrenaline,
8 munums once or twice a day. Recently he has given himself up to 10 injections
1n 24 houss Cannot sléep; there is hardly any cough, and wheezing i audible
from a distance.

Comment- It is likely that the frequently repeated injections
of adrenaline have made the patient tolerant to even large
amounts of this substance and also of isoprenaline. Amino-
phylline, 0-25 gramme intravenously, should be tried ani zg-
Jjected slowly. If a beneficial effect is present but not marked,
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SUMMARY

unknowa to the patient, The recording of the vital capacity is a
simple and not itive method of ing the degree
of bronchal ot ion, The l-induced asthmatic at«
tack can be successfully used to test the asthmogenic effect of
allergens and other substances as well as the protective or
curative effect of therapentic measures. The patients selected
for such assessment must be in a stable asthmatic condttion
whose small variations are known and slow in developing.
Clinical observations on such patients may give a satisfactory
tesul only if an objective guide—for instance the number of
relieving inbalations required during a given penod-—can be
found and if a nomber of different remedies is tried snceessively
in the same patient,

6) Th ically the most promisi [
of the allergizing factor exther by 1ts removat or by hyposensi-
tization, For many years the latter has been carded out by
injection of mcreasing doses of atlergen, but the degree of its
success has never been assessed objectively. anchml hypo-

jon by acrosol inhatation offers the it of
ohjective assessment. It has proved effective in a number of
cases, but the method requires further study and szmplification
before it can be used generally.

(4] In symptamzmc treatment thc most rehable drugs are the

amunes, ad They
act quickly and strongly against any kmd of bronchial obstruc-
tion, but their effect lasts only for a few hours. Their dosage
must be determined 1 each case not only indmidually, but also
according to the violence of the obstruction,

(8) Ephedrine and the antihistamines have a weaker but more
sustained action which, in the latter, may last tonger than 12
haurs. It may be that they are more effective in reducing mucosal
oedema than bronchial spasm. Their use is made difficult by
the wide range in dosage and 1 indidual response. They are
useless against violent acute attacks, but most useful in moderate
chronie as\hm:\, the antihistamines are also useful, if given

1y, in the severe asthmatic state. The combi of
an gatihistamine with sedative side-effect for the night, and of
ephiedrine for theday has proved very effective in chronic asthma,
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CHAPTER XI
SUMMARY *

(1) Bronchial asthma should be defined as bronchial obe
struction caused by transient changes in the bronchial wall.

(2) This obstruction may be caused by muscular constriction,

1 oedema, hyp ion, or a combination of any of
these factors.

(3) There are many types of asthma: mild and severe, noc-
turnal and diurnal, continuous and periodic asthma can be
distinguished for the purpose of treatment. It would be prefer-
able to have an aetiological classification, as various aetio-
logical factors are known: allergic, psychological, irritative and
biochemical. But usually these do not occur alone; they occur
in many combinations of different proportions. Moreover, the
mechanism by which they cause bronchial obstruction is not
known. Therefore, an actiological classification cannot be
attempted. The only therapeutic benefit derived from our
knowledge of aetiology is-that it may be used to counteract
those aetiological factors known to be acting in a given case.
The same holds good for the known anatomical causes of
asthmatic obstruction: Muscular spasm, mucosal oedema and
hypersecretion which may occur singly or together.

(4) Treatment can be carried out in three different ways:
() by ing known aetiological factors, (b) by counter-
acting symptoms, and (c} by methods the rationale of which is
unknown. .

(5) Alugh of beneficial, if temporary, therap
results must be expected in asthma with every treatment from
which the patient expects improvement. The relative vglues of
these treatments can therefore not be assessed by clinical impres-
sions or by the common control methods, Special control methods

must be used. These include the recording of objective signs of
i i ing bronchial obstruction occurring pot
er a definite Jatent period

g or g
immediately after treatment but aft
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THE MANAGEMENT OF BRONCHIAL ASTHMA

(9) Aminophyliine given intravenously may replace adrena-
line or isoprenaline in the acute attack and is also effective in
the severe asthmatic state. Some effect can also be obtained by
its rectal or oral administration,

(10) Sedatives are indispensable in asthma, and elimination
of the contributory psychological factors must be attempted
whenever possible.

(11) Iodine is the most potent drug against bronchial obstruc-
tion which is caused by viscid hypersecretion.

(12) Breathing exercises should be used in cases in which
the co-ordination of the breathing movements is permanently
deranged. Hyperventilation and deep msplratmn must be
avoided. The psychological effect of ¢ is
beneficial.
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