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SCARLET FEVER
BY

A. JOE, D.S.C., M.D., F.R.C.P.Ed.
Medical Superintendent, Edinburgh City Hospital

During the past few years, when scarlet fever has
ceased to be an important cause of death or of
serious morbidity, it has become conventional to
regard the disease as of little consequence and to dis-
miss the apparatus of notification and hospital isola-
tion, still widely practised, as a waste of time and
resources. This has not resulted from any lack of
appreciation of the importance of streptococcal infec-
tions, but rather from an awareness of the pathological
potential of all such infections, so that paradoxically
there has arisen a tendency to exalt the importance of
almost all streptococcal infections except scarlet fever,
and to dismiss the latter as merely differing from strepto-
coccal tonsillitis in that a rash is present.

Epidemiologically, of course, there is no difference,
and, from the standpoint of practical affairs, it is
regrettable that in the past there has been too much
emphasis on scarlet fever to the exclusion of other
streptococcal infections, but is it rational to dismiss the
rash so lightly ? After all, it is the physical expression
of a generalized toxaemia, which, added to the danger-
ous possibilities of a streptococcal invasion of the
respiratory tract, cannot diminish in any way the sum
total of the disease process. Again, while we may be
thankful that at present scarlet fever is a mild infec-
tion we must remember that this was not always so,
and Greenwood has pointed out that " scarlet fever is
the most beautiful example within the range of epidemi-
ology-an even more striking example than that of
smallpox-of change of type, a change which has been
effected certainly twice and probably three times in this
country within the limits of modern history."
We are quite in the dark about the factor or factors

which have operated to bring about these changes. It
is tempting to look to our relatively superior environ-
mental and economic conditions as accounting for our
present favourable experience, but this cannot be the
whole story, as in the first 25 years of the nineteenth
century scarlet fever also showed itself in mild epidemic
form, although this was a period in which conditions
were economically very bad. In view of past history,
therefore, and in the absence of knowledge of the
factors determining major epidemiological changes, he
would be bold who would predict that severe scarlet
fever will never occur again. However, in such an
event we shall be in possession of remedies much more
potent than in the past to deal with the situation.

Definition
It has also been questioned whether the term " scar-

let fever" has any claim to be retained in the clinician's
vocabulary, and whether it would not be better to refer
to all forms of streptococcal infection by some such
designation as streptococcal fever. In my view this
would result in some loss of precision, and, so long as
we realize that scarlet fever can no longer be regarded

as an epidemiological entity, there is no reason why we
should not continue to use the term as a convenient
description for a well-recognized combination of signs
and symptoms which repeats itself often enough to be
regarded as a clinical entity. This need not prevent us
from recognizing that, as in most othei diseases, from
time to time one or other common feature may be absent
in individual cases, thus to some extent altering the
clinical picture.

For practical purposes, therefore, we would define
scarlet fever as one of the clinical manifestations of
streptococcal infection characterized in the acute febrile
stage by faucial inflammation and a generalized erythe-
matous rash, and later by the occurrence of desquama-
tion and of certain complications such as acute otitis
media and adenitis caused by lymphatic spread of the
streptococcus, and by others such as arthritis occurring
at the end of the first week and nephritis which appears
at about the end of the third week after onset and the
aetiology of which is still undetermined.

Aetiology
To give a reasonable account of present-day views on

scarlet fever we must go back to the investigations of
the Dicks in 1923 and Dochez in 1924. Their work
pointed almost conclusively to the haemolytic strepto-
coccus as the causal organism of the disease, and,
although well-marked biological differences were later
found to occur within the group roughly defined by
this term, no specific relationship could be shown to
exist between any particular strain and scarlet fever.
Thus Lancefield in 1933, by a precipitation method,
showed that streptococci from most cases of scarlet fever
fell within Group A, which, however, contained strepto-
cocci from many other forms of human streptococcal
infection.

Again, by specific agglutination reactions, Griffith in
1935 subdivided the streptococci responsible for human
disease into about 40 serological types and regarded
these as constituting a bacterial species which he named
Streptococcus pyogenes. His method of typing, when
applied to tracing the spread of streptococcal infection
among members of a community, indicated that such
common clinical conditions as scarlet fever, strepto-
coccal sore throat, erysipelas, and puerperal sepsis might
be caused by the same serological strain, and in view
of these findings epidemiologists had to recast their
ideas on the subject of scarlet fever. The disease could
no longer be regarded as forming an epidemiological
entity in the sense that a patent infection derived from
a case of scarlet fever would necessarily be another case

of scarlet fever; it could be regarded only as one clinical
manifestation of epidemic streptococcal disease which
might result in a variety of clinical forms to each of
which the clinician, for descriptive purposes, might apply
a separate term.
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Pathology 0

The discovery of the haemolytic streptococcus as ti

the cause of scarlet fever also provided a basis for n

the present-day conception of the pathogenesis of the

disease. The streptococcus is now regarded as having o
two main pathological activities-a pyogenic and a toxi- r

genic. When recognizable infection occurs pyogenic c

activities produce inflammation at the site of implanta- f

tion, usually the fauces and nasopharynx, while as a 1
result of the toxin-producing activities an exotoxin is. c

liberated into the blood stream and causes a general a
toxaemia which shows itself by the occurrence of the i
erythematous rash. c

At any stage from the earliest part of the acute

eruptive phase until convalescence is well advanced the i
pyogenic properties of the organism may display them- I
selves and by lymphatic spread set up such septic compli-
cations as acute otitis media and cervical adenitis. To I
account for such complications as rheumatism and I
nephritis, complications which may follow all strepto-

coccal infections of the upper respiratory tract, various

explanations have been advanced, some believing that

they may be the result of sensitization following infec-

tion, and others ascribing them to the release of, as yet,
undifferentiated toxins. So far as pyogenic complica-
tions are concerned, however, this is not the whole
story, as these, especially in the multiple-bedded wards
of hospitals, may not be the pathological expression of
the activities of the original invading organism.

Allison and Brown in 1937, employing the method of
typing introduced by Griffith, found that when compli-
cations occurred in patients treated in large wards, at

the time of development of the complication the strepto-
coccus isolated was often of a serological type differing
from that grown at the onset of the attack of scarlet
fever. From this they concluded that, as a large ward
was likely to contain patients with a variety of sero-

logical types of streptococcus, complications resulted
from the interchange of organisms which was found
to occur in such a community. This, of course, would
imply a very narrow specificity in the immunity result-
ing from infection by individual types. With regard
to antitoxic immunity acquired from exposure to the
soluble exotoxin, or erythrotoxin as it is often called
owing to its property of evoking the scarlatinal rash,
although it has been suggested that there are certain
differences within the group of erythrogenic toxins,
practical experience shows that these cannot be great,
if they exist at all.

Dick and Schultz-Charlton Reactions
Two immunity reactions in the human subject are

described in connexion with scarlet fever-the Dick and
the Schultz-Charlton tests. It may be thought that a

consideration of these is somewhat academic, but for
completeness a brief account of each is given.
The Dick test for susceptibility to scarlet fever is

performed by the intradermal injection of 0.2 ml. of
a suitable dilution of scarlet-fever toxin, which is the
filtrate derived from a broth culture of a strain of
haemolytic streptococcus known to be a good toxin
producer. It is usually carried out on the flexor sur-

face of the left forearm and controlled in the other
arm by a similar injection of toxin which has been
inactivated by heat. In susceptibles a circumscribed
patch of erythema, 10-40 mm. in diameter, appears
from six hours onwards and reaches its maximum

ntensity in 18 to 24 hours. In immunes no reaction
)ccurs at the site of injection. Pseudo-reactions due
:o the non-specific constituents of the test material are

tot numerous.

The test has given interesting results when performed
n a large scale in the general population, positive
reactors appearing from the fifth to sixth month of life
onwards, reaching a maximum of 70 to 80% in the
irst and second years, and thereafter declining into adult
life, approximately 20% being Dick-positive at the age
of 20. Theoretically the Dick test should be of assist-
ance in diagnosis, as all cases should be Dick-positive
in the earliest stages, and a reversal to negative during
convalescence would be absolute confirmation of the
diagnosis. In practice, however, the value of the test
in diagnosis is limited by the fact that all cases of scarlet
fever do not give a positive result in the early stages,
and a fair proportion remain positive throughout conva-

lescence. At the present time the main application of
the test is in deciding whether active immunization
should be conferred on persons exposed to special risk

of scarlet fever-for example, entrants to the nursing
service of fever hospitals.
The Schultz-Charlton test, often described as the

blanching or extinction phenomenon, is performed by
the intradermal injection of 0.2 ml. of diluted scarlet-
fever antitoxin into an area of skin where the rash is

well marked-for example, on the abdomen. In the
great majority of rashes in the early stage a localized
disappearance of the rash is found over the area of

skin infiltrated by the serum in from 6 to 18 hours

after performing the test. The reaction is very con-

vincing usually and is specific for scarlet fever ; as it

is relatively easy to perform, it might be held to be

valuable in diagnosis, but in practice there are definite

limits to its usefulness. For example, it is best seen in

typical rashes in which little assistance in diagnosis is

required. On the other hand, in later faded rashes, in

faint transient rashes, or in coarse equivocal rashes the

results are often disappointing, and even in hospital the

test is not much employed nowadays.
It might be mentioned here that for diagnosis in

difficult cases throat swabs examined for the presence
of haemolytic streptococci are useful, not so much from

the point of view of confirming the diagnosis as for

their value in excluding the diagnosis of scarlet fever.

One or two negative cultures for the haemolytic strepto-
coccus obtained within the first few days of a febrile

illness would be very strong presumptive evidence that

the condition was not scarlet fever.

Treatment
Home Isolation

In past times, when a high proportion of cases of

scarlet fever were isolated in hospital, the main interest

of the practitioner was in diagnosis, but over a period
of years several factors have combined to make the

home isolation of cases of the disease a procedure to

be encouraged where circumstances are satisfactory.
In the prevalent mild epidemic type, severe cases are

unusual and hospital authorities are only too anxious

to reserve their diminished number of beds for more

severe forms of infectious disease; it has been realized

for years that hospital isolation of cases has done little

to reduce the general incidence of scarlet fever; and,

finally, what has been said about the pathogenesis ot

complications is a strong argument in favour of retaining
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the patient in isolation in his own home. The fact
also that we have potent specific remedies, the admini-

stration of which calls for only the simplest technical
resources, makes the disease one which can be satis-

factorily handled by the practitioner.
The patient must have a room to himself, and the

following should be set apart for his exclusive use:

crockery and cutlery, toilet requirements such as soap,

towels, toothbrush, and hairbrush, a thermometer, and
a supply of old books and toys which can be burnt
afterwards. In the room an overall should be provided,
and, near the door, a wash-hand basin with soap, nail-
brush, and some dilute disinfectant for the hands if
desired. Simple masks consisting of a few thicknesses
of gauze, fixed by tapes over the mouth and nose, are

also essential. The. nurse and medical attendant must

always put on a mask and overall when entering the
room, and before leaving they should place the mask
apart so that it can be included in the next batch of
domestic washing, remove the overall, and scrub the
hands with soap and water. Articles used in treatment

or nursing should be sterilized at once-for example,
crockery should be boiled or scalded after food. Rags
or paper handkerchiefs should be provided to receive
nasal or other discharges and burnt at once. After
excreta have been deposited in the water-closet,
chamber pots should be wiped out with a black fluid
disinfectant. Bed and body linen can be dealt with in
the domestic wash tub, and in this connexion it should
be remembered that they must not on any account be
sent to a public laundry.

General Management

The period of isolation recommended by various
authorities for uncomplicated cases varies from two

to four weeks; I now adopt a period of three weeks
in hospital work, and practical experience teaches that
clinical recovery from infection is a safe guide for the
termination of isolation. That clinical recovery has
been established presupposes a conscientious examina-
tion of the upper respiratory tract, and patients with
catarrhal or suppurative discharges, even in minor form,
should remain in isolation until these have cleared up.

If these prove intractable admission to the isolation
hospital should be sought so that specialist ear and
throat attention may be directed to the eradication of
the underlying pathological condition. Bacteriological
standards of freedom from infectivity, unless excep-

tional circumstances call for them, are not generally
recommended.

Mild cases should be kept in bed for seven to ten days,
but in sharper attacks the patient may need to remain
in bed for two to three weeks. During the acute stage
the diet should be fluid, although many patients can

take a light diet from the beginning, and when the
temperature has fallen a full mixed diet should be
given. In the early stages headache and restlessness
are usually controlled by aspirin. Routine testing of
the urine is wise, especially in the third week of ill-
ness, and the practitioner should not overlook routine
examination of the heart.

Specific Treatment

Under this heading we must consider the sulphon-
amides, penicillin, and scarlet-fever antitoxin. The
results of the administration of sulphonamides have
been unspectacular, if not disappointing, and it is

doubtful if there are many who employ these drugs

in scarlet fever, especially since penicillin became avail-
able.
The action of penicillin is directly on the strepto-

coccus, and daily bacteriological examination of throat
and nose swabs for haemolytic streptococci during the
course of its administration indicates that the organism
disappears from cultures from the third to the fifth day
of treatment. Clinically this is paralleled by the subsi-
dence of signs and symptoms of throat inflammation.
The specific toxaemia is apparently unaffected and the
temperature may not come down for two or three days,
whilst the rash pursues its usual course. Although it is
unlikely that the streptococcus is completely eliminated,
the advantage of reducing the numbers of the organism
is obvious and the possibility of complications sub-
stantially minimized. When penicillin is used in the
treatment of such complications as cervical adenitis,
acute otitis media, and rhinitis the clinical evidence
of benefit is striking. This is especially the case
with otitis media, in which the further complication of
mastoiditis is now almost unknown.
The effects of the injection of scarlet-fever antitoxin

in the early eruptive phase of scarlet fever are well
marked and consistent. The temperature is brought
down by crisis in 12 to 24 hours, the rash fades early,
and subjective improvement of the patient's general
condition is rapidly obtained. Subsequent desquama-
tion may be scanty or retarded in appearance, and in
some cases suppressed. Antitoxin treatment, however,
is no complete answer to the problem of complications,
and, as the disease at present retains its importance
mainly on account of these, this somewhat limits the
value of the treatment.
The practical recommendation which follows from

this very brief summary of the action of penicillin and
scarlet-fever antitoxin is that we are prepared to advo-
cate the administration of penicillin to all, or practically
all, cases of scarlet fever at the onset of illness. It
is our practice to give injections of 100,000 or 200,000
units of penicillin in aqueous solution twice daily, or an

injection of the equivalent total dose of procaine penicil-
lin once daily, the treatment being continued for five
days. Complications such as acute otitis media, adenitis,
rhinitis, and other respiratory infections occurring in the
course of the illness require penicillin treatment on the
same lines. When the initial toxaemia is sharp, as

shown by a temperature of 1020 F. (38.90 C.) or over

and a bright rash, it is wise to employ antitoxin treat-
ment in addition. One injection of 3,000 to 6,000 U.S.A.
units of scarlet-fever antitoxin given intramuscularly at
the start of treatment will usually give the required
result. Obviously only a minority of cases of the
present mild epidemic type of scarlet fever will require
antitoxin as well as penicillin treatment.
As on all occasions on which therapeutic sera are

administered, the practitioner should be on the look-out
for serum sickness which I have thought to be rather
more prevalent over the last year or two than in the
past after injections of scarlet fever antitoxin. The
common form of serum sickness after intramuscular
injection is that occurring at an interval of 7-10 days
after injection and which is shown by pyrexia, urticarial
rash, and, occasionally, by localized oedema of the face
and extremities. Should this be troublesome an injec-
tion of 1 ml. of adrenaline, 1 in 1,000, followed by a

course of one of the antihistamine drugs for two or

three days should relieve the patient. Before deciding
to give antitoxin the practitioner should inquire into
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the history of previous serum injections or such condi-
tions as asthma or hay-fever. If there is evidence of
these the practitioner would probably be content to
rely on the action of penicillin alone.

Nephritis is a relatively rare complication at present,
and when it occurs is much less formidable than
formerly. It usually yields to dietetic restriction and
alkalis. The occasional patient who develops rheumatic
carditis should be carefully watched, and strict rest in
bed controlled by blood sedimentation estimations and
pulse recordings should be insisted on until these are
satisfactory.

ASSEMBLY OF POLISH DOUO1S
The Assembly of Polish Doctors in Great Britain held a
meeting in London, at the British Medical Association
House, on January 19 and 20. The large attendance
included Polish medical men and women from other
Western countries. It was the first such meeting since
the end of the war, and much fraternal feeling was mani-
fest. The inaugural meeting was presided over by
Dr. GEORGE DE SWIET, honorary president of the Polish
Medical Association in Great Britain, who welcomed the
company in their own language. The Poles, he said, had
desired to combine a patriotic rally with some profitable
scientific instruction, and had been grateful for this oppor-
tunity to come together and exchange views. Many Poles
present on that occasion, like their British friends, had been
combatants, and, having formed some very warm friend-
ships on the battlefields of Europe and beyond, had felt
that they would like to meet again.

Dr. de Swiet went on to thank the British Medical Associa-
tion and its staff, both medical and non-medical, for the
great sympathy and good will it had shown to Polish doctors
who had come over to this country at a critical time in their
lives. The Poles had felt the need for forming some kind
of organization, and in this they had been greatly assisted
by the B.M.A. He added that it was 40 years since he
himself came to this hospitable country of Great Britain,
and it had been his great endeavour to bring the British
and Polish peoples together.

Polish Doctors in Britain
General W. ANDERS, who was commander-in-chief of the

Polish Forces in the Middle East, paid a high tribute to the
work done by the Polish Medical Corps during the war, in
particular their treatment of malaria in Russia and their
surgical work in Italy. It was stated that there were in
Great Britain about 860 doctors of Polish origin and nation-
ality, of whom some 700 had succeeded in finding a settled
livelihood. The total number of Poles in this country was
reckoned at some 140,000. Some further figures were given
by Dr. E. L. STURDEE, who brought the greetings of the
Ministry of Health. He said that about 600 Polish doctors
now in this country had obtained their medical degrees in
Poland before the war, and a small group had qualified in
other European universities. There remained nearly 300
who had been trained in this country. He mentioned in
particular the difficulties of those who were well on in
middle age at the time of their exile and of those who had
been specialists in Poland and could not easily find an open-
ing for their specialty in the country in which they had taken
refuge.

Dr. G. GREY TURNER, Assistant Secretary of the British
Medical Association, spoke a welcome on behalf of that
body. He was introduced as one who had fought side by
side with the Poles at Monte Cassino, and he recalled the
thrilling day when the pink and white flag of Poland was
seen flying on the monastery which had for so many weeks
menaced their lives. He conceived a great admiration and
affection for the gallant Poles. He was also full of admira-
tion for the way in which Polish doctors, some of them

relatively advanced in age, had learned a difficult language
and adapted themselves to new conditions of life and prac-
tice. He had had the pleasure of meeting a number of
Polish doctors working in the Colonies, and there, too, most
of them had settled down quite well and found satisfying
employment. Dr. L. Kocsis, a Hungarian doctor, offered a
welcome on behalf of friendly Continental doctors. He
hoped that in due time they would be able to pass on to
their respective peoples the knowledge they had accumu-
lated in exile.

Sir Alexander Fleming on Antibiotics
Sir ALEXANDER FLEMING then gave a brief address on

"The Search for Antibiotics." Antibiotics, he said, were
not a passing phase, they were here to stay. It could be
said that their history started with penicillin ; all the other
antibiotics had been worked out in much the same way.
The first discovery was made by the biologist; then came
the chemist, who concentrated the material, purified it as
far as he could, and synthesized it if possible; then the
pharmacologist, who investigated its properties, in particu-
lar its toxicity, and how it was absorbed; and after him the
physician came into the picture and assessed its therapeutic
effect. The pharmaceutical manufacturer had to make the
material in quantity, which might be the most difficult thing
of all, though it was now not quite such a commercial
hazard with the newer antibiotics as it had been with
penicillin.
One recent development in the antibiotic field was not

purely medical. It had been found that if certain of these
substances were administered to chicks or young pigs there
was a great enhancement of growth.
On the following day the Assembly met for a clinical

session under the chairmanship of Dr. W. TOMASZEWSKI,
when addresses were given by Professor Alexander
Haddow, director of the Chester Beatty Research Insti-
tute, on "Latest Results of Cancer Research," and by
Dr. F. A. H. Simmonds, physician and medical director,
Clare Hall Hospital, South Mimms, Herts, on " Modem
Aspects of the, Treatment of Pulmonary Tuberculosis."
These were followed by papers in Polish, one by Dr. M.
ZALESKI on radiotherapy in cancer, and another by Dr. I. M.
SPITZER on the treatment of tuberculous meningitis in the
adult.

Cancer Research
Professor A. HADDOW, whose address was to some extent

a repetition of one which he gave recently at the Royal
Institution (reported in the British Medical Journal,
December 2, 1950, p. 1271), spoke. of the remarkable
progress achieved in cancer research during the last 10
years. One of the main difficulties facing the investigator
was that the change from the normal to the malignant
type of cell was probably due to very subtle transforma-
tions, unaccompanied by any gross alterations in the protein
structure of the cell or in its immunological properties
hence there was probably no protective reaction on the part
of the host, such as was found in bacterial and other infec-
tions. Yet another difficulty was that the malignant cell was
probably very stable. In the chemotherapy of malignant
disease they were expected to undo what amounted almost
to a natural process.
He then passed in review the endocrine treatments pro-

posed for various forms of cancer, stating that, apart from
stilboestrol in prostatic cancer, these still remained of limited
use. He spoke also of the action of urethane, which was
characterized by a high degree of chemical specificity. A
great deal of attention had been paid to nitrogen mustards,
the damaging effects of which on normal tissues had
long been recognized. It was not unreasonable to expect
to increase the therapeutic effect of these s*ubstances by
chemical modification, and during the last three years about
250 new types had been synthesized and tested biologically,
and some of them clinically as well. Remissions had been
obtained in cases of Hodgkin's disease and chronic lymphatic
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