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INTRODUCTION,

The haemolytic streptococcus has assumed consider-
able importance during recent years. From the multi-
plicity of lesions it may produce it undoubtedly
deserves this widespread recognition., As early as
1900 Baginsky and Sommerfeld recorded the presence of
this organism in each of 700 cases of scarlet fever.
Hektoen (1903) reported the isolation of streptococci
from the blood in twelve per cent of scarlatinal
patients and noted that their presence was not neces-
sarily of bad prognostic significance. Despite these
observations there was considerable hesitation in
accepting the streptococcus as the causative organism
of scarlet fever, The work of Gabritschewsky (1907)
on the immunising effects of streptococcal vaccine; of
Moser (1902), some years before, on the therapeutic
action of anti-scarlatinal serum in the human disease;
of Krumwiede, Nicoll and Pratt (1914), who recorded a
case of scarlet fever in a technician, who had acci-
dentally sucked into his mouth a suspension of live
streptococci; and finally that of Dick and Dick (1921,
1924 (a) (b), 1925 (a) (b)), and Schultz and Charlton
(1918) on the action of toxic filtrates of haemolytic
streptococci, and immune serum when injected intrader-

mally, all aided in establishing the view that scarlet

fever was due to the haemolytic streptococcus.




With regard to the other types of infection with
this bacterial species Butler (1909) called attention
to the frequency with which tonsillitis occurred in
the families in which one or more members had scarlet
fever, and he suggested that the same organism was
the incriminagting factor. During recent years the
epidemiological evidence in favour of this fact has
been much strengthened by the work of Glover and
Griffith (1931), and Griffith (1934), who showed a
relationship between scarlet fever and tonsillitis
occurring in closed communities, such as schools. The
study of milk-borne epidemics by Davis and Rosenow
(1921), by 3tokes and Hachtel (1912), and by Coleman
and Wheeler (1926) was in full support of Butler's
views.

As long ago as 1887 Meierowitsch (1888) and later
Gromakowsky (1895) noted the relationship between the
streptococcus and erysipelas.

The association between this organism and puer-
peral fever was proved by the London and North England
Committee (1925), and by the investigations of Fitz-
gibbon and Biggar (1925), Colebrook (1926), Kinloch
et al. (1928), Dora C. Colebrook (1935) and numerous
other workers,

The results of the early attempt at classifying
the haemolytic streptococci are much at variance with

one another. Of the methods devised for such a clas-

sification, that based on the agglutination reaction




has found most favour. As early as 1902 Moser and
von Pirquet used direct agglutination with sera from
scarlet fever patients and also from the horse,
immunised with haemolytic streptococci, which they had
isolated from the blood of fatal cases of scarlatina.
They arrived at the conclusion that the strains found
in scarlet fever formed a distinct serological group.
This was confirmed by Meyer (1902), Rossiwall and
Schick (1905). Their findings were, however, disputed
by Aronson (1903), who employed the same technique as
that used by Moser and von Pirquet. Likewise Neufeld
(1903) cast considerable doubt upon the validity of
the earlier work, In his investigation he employed
immune rabbit serum.

After this initial impetus the study of serologi-
cal classification was lost sight of until the subject
was once more opened by Dochez, Avery and Lancefield
(1919). By an investigation of 125 strains of haemo-
lytic streptococci associated with respiratory infec-
tions, they showed by means of the agglutination
reaction that these could be subdivided into at least
four definite biological types.

The following year Tunnicliff (1920) and Bliss
(1920), and later Gordon (1921) showed that at least
80 per cent of scarlatinal strains were of one sero-
logical type. This observation did not remain unchal-
lenged. Williams (1924) showed that a multiplicity of

types existed, of which the largest constituted only



15 per cent of all the strains examined. The import-
ance of his work was enhanced by his discovery that
strains identical with those found in scarlet fever,
were also responsible for other haemolytic streptococ-
cal infections, like puerperal fever and erysipelas.

These observations were confirmed by other
observers (Smith (1926,1927), MacLachlan and Mackie
(1928)) .

At the same time the above workers were carrying
out their investigations Griffith (1926) examined, by
means of slide-agglutination, a hundred strains of
gscarlet fever and found that the majority belonged to
four types. The following year (1927) he published a
comprehensive monograph, in which he produced evidence
that 60 per cent of all strains found in acute scarla-
tina belonged to one or other of types 1, 2, 3 and 4
of his classgification, which is now comprised of 30
types.

Andrewes and Christie (1932) established the pre-
sence of three of the four types originally described
by Griffith, while the whole of his results were con-
firmed by Allison and Gunn (1932). Slide agglutina-
tion method of typing haemolytic streptodocci in
which absorbed antisera are used, has made it possible
to type the majority of organisms.

Lancefield (1928) demonstrated the presence of a

type-specific substance, of protein character, in




haemolytic streptococci, and developed a method of
clagssification based on the precipitin test. Coburn
and Pauli (1932) applied this method to strains isola-
ted from the throats of rheumatic subjects during
attacks of pharyngitis and found a number of serologi-
cal classes of haemolytic streptococci. They found,
however, that complete classification was impracti-
cable, since cross-reactions, due to the high concen-
trations of carbohydrate antibody (Anti-C) in some of
the rabbit anti-sera confused the results obtained.
Lancefield improved on her technique. A general
agreement between her precipitin methods and Griffith's
slide agglutination was shown to exist, (Swift, Lance-
field and Goodner (1935)). Lancefield (1933) has
made it possible to identify strains pathogenetic to
man (Group A). It has been found that most of Grif-
fith's types are included in Lancefield's Group A
(Pauli and Coburn (1937)). The four exceptions are 7,
16, 20, 21. Of these 16 belongs to Group G and the

others to Group C.

One of the main difficulties encountered in
Griffith's method of typing is the spontaneous agglu-
tination which the organisms tend to undergo. This
problem has been investigated by numerous workers., In
order to avoid this agglutination occurring Dochez,
Avery and Lancefield (1919), Bliss (1922), Durand and

Sedallion (1925), and Rosner (1928) grew antigen in a




salt-free medium containing phosphate-buffer; Tunni-
cliff (1922) used ascitic-broth plus glucose; Gordon
(1921) used trypagar plus ascitic fluid; Shipley
(1924) allowed the organisms to grow at room tempera-
ture; Smith (1926) suspended washed organisms in
0.001 N/1 NaOH and diluted the immune serum with
M/320 NaCl solution; James (1926) grew organisms first
in salt-free meat-infusion broth, then transplanted
them to tryptic digest broth; Noble (1927) used
serum and antigen in a more concentrated form than is
usual, reading the results after t?e mixture had been
shaken for two minutes; Stephens and Dochez (1926),
Spicer (1930) and Williams and Gunley (1932) added
strips of sterile potato to phosphate-buffered broth;
MacLachlan and Mackie (1927) used phosphate-buffered
broth plus glucose; Gunn and Griffith (1928) and
Allison (1931), Mueller and Klise (1932) diluted
immune serum with physiological saline containing 2
per cent normal horse serum., Although most of these
methods gave a certain measure of success they did
not solve the problem., Their very numbers indicate
the difficulty experienced in obtaining homogeneous
growths for the purpose of making accurate readings
of the presence of agglutination.

In addition to the serological methods of classi-
fication others have at different times been tried
with variable success. Fermentation reactions, capsule
formation, colonial variation, and phage differentia-

tion have all been the basis of classification., With



the exception of the last-named, and studied by Ken-
drick and Hollon (1931), Lancefield (1932), Levine and
Frisch (1935), Evans (1935), and others, they are of
little value in type differentiastion.

Of all the methods Griffith's slide agglutination
remains the most practicable for epidemiological work.
It is rapid, simple and the results are fairly con-

stant.

The serological investigation of the types con-
cerned in small epidemics of scarlet fever had been
studied by Glover and Griffith (1931) and Griffith
(1934), but the first investigation on a large scale
was carried out by Green (1937) during the epidemic of
1933 in Edinburgh. He found that types 1,2,3,4 and 5
were the epidemiological strains, in which 5 predomin-
ated., Recently Neisser (1939) has carried out a sur-
vey of 1,211 strains of haemolytic streptococci found
in scarlet and puerperal fevers and vulvo-vaginitis.
She has attempted to trace the sources of infection
in each of these.

The typing of haemolytic streptococci has made it
possible to get a clearer understanding of what is
meant by cross-infection among scarlet fever patients.
Vhen a patient is admitted into a ward he is infected
with a particular serological type of 3tr, pyogenes
and during his stay in hospital he may become second-
arily infected or reinfected by a different serologi-

cal type of this organism from other patients in the

ward.




That more than one type may be found in the
throat of a scarlet fever patient after he has been
in hospital for some while, was observed by Gunn and
Griffith and by Allison and Brown (1929, 1932).

That the alteration of types in a single patient
is not likely to be due to transmutation of type has

been indicated by the same workers,

The problem of air infection by haemolytic strep-
tococci was investigated by Cruikshank (1935), White
(1936) and Brown and Allison (1937). Allison and
Brown (1937) made a detailed study of 47 cases of
scarlet fever and showed that 70.2 per cent became
re-infected with new types of haemolytic streptococci.
They further showed that the majority of complications
inmltiple-bed wards devoted to scarlet fever, are
due to reinfection. They showed further that most of
the complications occurred during the third week,
when the majority of the patients were convalescent.
Their assumption is that the larger number of the
complications arise from direct contact.

The carrier problem has received much attention.
Williams (1924) noted that after 30 days in hospital
only 20 per cent of convalescents were carriers,
Kirkbride and Wheeler (1930) found that between 50 and
60 per cent were carriers after the same period.

Gunn and Griffith's (1928) figures were 49 per cent,

whereas Brown and Allison (1935) placed them at the




high level of 82.8 per cent of all patients, irre-
spective of the length of hospitalisation, when they
were ready to be discharged. KXirkbride and Wheeler
made the important observation that little difference
in the virulence of haemolytic streptococci was found
between the strains isolated from acute and convales-
cent cases. With regard to return cases Brown and
Allison observed that a correlation existed between
the degree of infection of cases leaving hospital with
haemolytic streptococci in their throats and the
return case rate. This was found to be 3 per cent in
mild and moderate, but 6 per cent in heavy and very

heavy infection.

This then is the position to-day. It is known
that cross-infections among scarlet fever patients
are due to new types. Brown and Allison (1937) assume
that direct contact is the chief factor in producing
this cross-infection, Their evidence, however, is not
definitely conclusive. They recognise the fact that
air-transmission of haemolytic streptococci may be an
important factor, but their investigations do not
preclucde the fact that it may be as important or more
important s factor than direct contact.

I have been unable to find any reference to cor-
relations between the intensity of air-contamination
in certain parts of the wards and the complication

rate in such parts.
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A problem that has not received much attention
in all the above writings mentioned, is that of the
effects of variations of ventilation in the contamin-
ation of the air.

Another problem that does noil appear to have
received much attention is that of the mechanism of
the vaeriations of the types found in the throats of
scarlet fever patients as determined by daily swab-
bings over a long period.

Other points that appear to have received but
1ittle attention are the correlations of types with
the various complications; of the correlations of
types with length of hospitalisation; of the correla-
tions of air-borne types with the types found in
various haemolytic streptococcal infections; the com-
parison of types found in the throat and nose of
scarlet fever cases and those repeatedly exposed to
streptococcal infection,

The object of this research has been to investi-
gate these problems and others, and at the same time
to reinvestigate as much of the problem of epidemic
and enﬁemic streptococcal infections as time will
permit.

With these objects in view it is hoped that cer-
tain general conclusions may be drawn indicating what
methods could be adopted in order to reduce the num-
ber of complications which occur among the patients

in scarlet fever wards.

- . e e e e W W
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Early in this work certain difficulties
presented themselves: these were bacteriological,

epidemiological and clinical.

Bacteriological Difficulties.

The problem of typing all the haemolytic strepto-
cocci found in the throats of scarlet fever cases is
not yet solved. The fact that certain technical dif-
ficulties are encountered in typing the strains, is
due to our insufficient state of knowledge regarding
the typing of those strains which gave granular
growths on culture. Such cultures are quite unsuited
for the slide-agglutination method of typing. Although
about 80 per cent of cultures can be typed, what the
remaining 20 odd per cent indicate is a problem which
requires further investigation,

Whether this untyped percentage of cultures would
seriously affect the conclusions drawn from this re-
search, if they were typable, is difficult to assess.
Sufficient date has, however, been obtained to indi-
cate the bacteriology of scarlet fever.

Other technical difficulties which present them-
selves in a research of this nature will be mentioned
later,

Epidemiclogical,

The Epidemiclogical problems are numerous;
perhaps the most important of these, from the point of

view of this work, is that during an epidemic, there
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is an increase of cases of streptococcal infection,
to such an extent, that it becomes difficult to type
all the cases during the time at one's disposal. It
may be argued that all cases need not be typed to
bring into relief the bacterioclogical picture on the
epidemiological background. This is correct if it is
desired only to know the epidemiological strains of
haemolytic streptococci involved. But there is anoth-
er problem: if all cases entering the scarlet fever
wards were not typed there is the possibility of miss-
ing certain cases due to strains of haemolytic strep-
tococci, which, although not of the epidemiological
types, produce a rapid spread of complications among
the cases in the wards. If such cases are missed the
problem of tracing the organisms to particular pati-
ents or to localities, becomes almost impossible,
Another factor, which presents the greatest
difficulty, is that epidemics or sporadic cases of
scarlet fever may occur as the result of infection
from normal carriers of the causative organism, or
from cases presenting other clinical manifestations,
To locate more than a few such cases proved quite
beyond the scope of the present enquiry. That this
is a problem of the utmost importance cannot be
doubted, From the ubiquitous nature of the haemolytic
streptococcus and the multiplicity of its pathogene-

8is it is clear that the prophylaxis against scarlet

fever and its complications is not a matter of
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isolating and studying such cases alone whilst
ignoring that other vast field of infection,

To fully investigate all the easés of puerperal
fever, erysipelas, rheumatic fever and the other hae-
molytic streptococcal infections, and correlate them
with scarlet fever, can only be done by the combined
effort of a team of workers, who devote a consider-
able proportion of their time to the.subject.

Certzin families have children who attend differ-
ent schools. In such cases there is frequently the
difficulty of determining from which school the infec-
tion was borne, should more than one member of the
family contract scarlet fever.

Although an attempt has been made to investigate
how the disease spreads from one section of the com-
munity to another, the results have not been entirely
satisfactory. There must remain an element of uncer-
tainty of the conclusions drawn from the enquiry; for
in a freely mixing population it is wellnigh impos-
sible to check and record in a practicable manner all
the contacts of cases during their pre-infection stage.
The free intercourse and contact of convalescent
cases with one another, whilst in hospital, made the

study of cross-infection a different problem,

Clinical.
The administration of streptococcal antiserum in
certain cases, which on entry showed somewhat severer

symptoms than the average case, frequently obscured a
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true recognition of those types of haemolytic strep-
tococci which produce the more violent forms of the
disease. On the other hand the withholding of serum
from the milder cases, which, shortly after entry to
hospital, showed an aggravation of symptoms, even
further confused the correlation of organismal types
with the clinical manifestations.

In a number of cases showing complications more
than one of Griffith's types were found in individual
patients., From a purely clinical point of view it
was difficult to ascertain which of the types accoun-
ted for the complications, Bacteriological methods
were of little avail and it was only by statistico-
clinical means that any conclusions whatsoever could

be drawn.

These brief notes are not intended to indicate
all the difficulties which this research met with.
The object is only to point out the type of difficulty

which occurred.
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PART Ly

PREPARATION OF TYPE-SPECIFIC ANTISERA.

(A) Vaccine Preparation.

(1) Horse-muscle trypsin-digest broth was used
in order to obtain suitable growths for the prepara-
tion of the vaccines:

Thirty screw-top bottles, each containing 400 cc.
of the medium, were inoculated with the thirty strains
of haemolytic streptococci, obtained from Dr.Griffith,
one strain to each bottle., They were then incubated
for 18 hours at 37° C.

All the bottles, except those containing types
5, 9, 11, 14, 19, and 30 showed good growths, and
were removed from the incubator for further treatment.
The remaining six bottles showing poor growth were

incubated for a further period of 18 hours.

(2) The bottles were allowed to stand for 24
hours at room temperature. The majority of the sus-
pensions sank to the bottom of the bottles, leaving a
clear supernatent broth, which could readily be siph-
oned off with the apparatus indicated in Figure I.

The advantage of having such an apparatus to withdraw
supernatent fluid is that is does not create a distur-

bance in the deposit - a trouble which is frequently

encountered with in the ordinary pipette.



16

/—-’L

The object of freeing the organisms as far as
possible from broth was to facilitate their subse-
quent centrifugalisation,

Those cultures which showed homogeneous suspen-
gsions were pipetted into sterile 250 cc. centrifuge-
bottles; whereas the suspensions were pipetted into
sterile thick glass 50 cc. test-tubes. Bottles and

test-tubes were covered with rubber caps.

(3) A1l the organisms were spun down and broth
decanted, The bottle sediments were then mixed with
small guantities of sterile saline and converted to
50 cc. test-tubes.

The thirty test-tubes were half-filled with
saline, their caps replaced and then thoroughly
shaken. They were again centrifuged and decanted

after which fresh saline was added. The process was
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repeated three times to ensure the complete removal

of the broth and the organismal products.

(4) To each of thirty sterile vaccine bottles,
containing a few glass beads, was added 0.4 cc. of a
1% solution of formalin. The bottles were labelled
1 to 30. 20 cc. of saline was added to each of the
thirty test-tubes of washed organisms; they were
shaken and poured into the corresponding vaccine
bottles. Rubber caps were fitted which were secured
by fine copper wire.

The vaccines were then incubated for 24 hours at

37" .

(5) Sterility tests were then performed, by with-
drawing a small quantity from each bottle with a
sterile needle and syringe and stroking this out on a
blood-agar plate. The bottles were then sealed in
molten wax, and the blood-agar plates incubated for
24 hours.

All the vaccines except Number 4 were sterile,
This bottle was placed in a water-bath at 60° C. for
half-an-hour, after which it was tested for sterility.

No live organisms were found.

(6) Bach cc. of vaccine corresponded to 20 cc.

of broth culture,
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(B) Animal Inoculation.

(1) The original plan was to inject rabbits with
the vaccines for three consecutive days each week for
six weeks (commenced 23/10/37). The marginal vein of
the ear was chosen as the site of inoculation, and

the following dosage table drawn up:

1st. week: 0.25, 0,25, 0,25 co.
2nd. week: 0,25, 0.25, 0.3 -ce.
3rd. week: 0.3, 0.3, 0.4 cc.
4th. week: 0.4, D5y 0.5 eg
5th. week: 0.5, By 0.6 cc.

6th, week: 0.75, 0.75, 1.0 ce.

(2) Results of adhering to this scheme:

In a large proportion of cases, the animals died
early in the experiment,

In a number of cases the animals refused to eat
and a rapid loss of weight occurred. 3Such rabbits
usually died.

It was found that the vaccines 1, 4, 5, 14, 19,
20, 24, 26, 27, 29, and 30, were particularly toxic
in their effects.

It therefore became evident that such a set
scheme of inoculation was unsatisfactory, The condi-
tion of the animals was thus taken as a better esti-
mate for increase of dosage.

An attempt was made to obtain only rabbits that

were full-grown and healthy., (The brown, wild rabbit
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was found to do best.) They were weighed before
injection commenced and then subsequently at weekly
intervals. If they were losing weight the doses were
withheld, In some cases it proved better to discard
the rabbits and start with new ones. By this method

a period longer than six weeks naturally resulted for
the rabbits to develop antiserum with a sufficiently
high titre. One serious drawback to this slower meth-
od of immunisation came to light. The sera showed a
considerable increase of the "C" factor, nearly every
such serum having this group agglutinin, On the other
hand, if the animals stood the doses well, the quanti-
ties injected were rapidly increased, and in some
cases a highly efficient antiserum was obtained after
three or four weeks. Such antisera, on the whole,
required little or no absorption.

At varying periods during the process of immuni-
sation blood was withdrawn from the ear and sers
tested for their agglutinﬁting powers. When these
were found satisfactory, all the blood was withdrawn
by heart puncture and the animals so destroyed. At
first only some of the blood was withdrawn, but a
number of these animals died, and so valuable anti-
Sera was lost. In a few cases an insufficiency of
blood had been taken and new rabbits had to be
immunised,

On 10/11/37 the coke-stove, heating the animal-

house, liberated carbon monoxide gas through a leak,
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into the building and so destroyed the rabbits. The

experiments had to be commenced afresh.
(Details of the animal experiments will be found

. 5\
in .ai.l)'!']t':l'lul.}; A |

(3) Summary of Animal Experiments.

121 rabbits were used in the preparation of type-

specific anti-sera:
Number of Rabbits used. Vaccine Types.

D ea; 253:13:15,18.22,.273.,25,28,

it e x BB 0. 10 01 38 17215
15 seaenes s L

1,:14,26,27.

. nommaesnd s B0

3

4

8 s
6

7 o wsmarens s ¢ Dyl S 0428
9

" 0 8 8 88080 4,200

From these figures it will be seen that the last

six vaccines alone accounted for the death of 46

rabbits.

The original vaccines 13 and 19 were found to
produce practically no type-specific agglutinins.
Subculture on blood-agar containing 10% specific sera
(obtained from Griffith) produced two types of colo-
nies with these strains: the one type was opaque, the
other clear and smooth. Vaccines were prepared from

both types of colony. The granular colony produced

type-specific agglutinin, whereas the clear variety
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was non-specific. It is not known whether this

applies to all 30 strains,

() preparation of Agglutinating Sera.

The method of preparing the agglutinating sera
differs somewhat from that recommended by Griffith.
(1934) (Journal of Hygiene 34: 542). The standard
he aimed at was such that a tiny loopful of a 1 in 5
dilution of the serum which had been absorbed with a
mixture of known heterologous strains to remove group
agglutinins should give rapid flocculation with a
drop of the homologous suspension on a slide.

The method here adopted was as follows:-

(a) To a drop on a slide of a heavy suspension of
the type-specific haemolytic streptococcus was added
a small loopful of the corresponding crude serum, If
rapid agglutination did not occur, the serum was dis-
carded and the responsible rabbit given a further
course of injections, Trial bleedings showed when a
sufficiently high titre in the serum had been reached.
If after repeated trizls the agglutinability of the
serum remained low, fresh vaccine was prepared or a
new rabbit injected.

(b) If, however, a marked agglutination took
place on the slide the serum was regarded as suitable

for further treatment.
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(c) It was tested against the rest of Griffith's
30 strains and any cross-agglutination noted. This
was done with all 30 sera.

Considerable cross-reaction was noted. (Vide
Figure 2.)

(d) To a small test-tube containing 2 cc. of
normal saline was added the serum, drop by drop. After
the addition of each drop the agglutinating power of
the saline-serum mixture was tried out. When this was
found to be satisfactory (namely - when it rapidly
agglutinated the organisms on the slide) the diluted
serum was tried out with the other 29 organismal sus-
pensions. In a number of cases it was found that
cross~-reaction no longer occurred and that therefore
no absorption was necessary in those cases. (Vide
Figure 3.) These types were:- 2, 6, 7, 8, 10, 13, 16,
18, 2%, 27, 28, 30.

Since the titres of the various sera differed
congiderably, the number of drops added to the 2 cc.
of saline varied correspondingly.

The titre seemed to bear little relation to the
cross agglutination, ©For example:- In both antisera,
types 8 and 22, five drops were added to the 2 cc. of
saline. Both showed marked cross-agglutination before
dilution, whereas after dilution cross reactions in
type 8 were absent and in type 22 still marked.

This point was further investigated and it was

found that the titre of both 8 and 22 was 1 : 640.
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' The matter of the absence of cross-agglutination fol-
lowing the addition of saline, therefore, appears not

to be the result of simple dilution.

(e) Absorption of heterologous Agglutinins.

From this point the preparation of type-specific |
antisera was similar to the simplified method advoca- |
ted by Griffith.

A type 3 strain was grown on blood-agar to which

:had been added 10% of type 3 antiserum, Opaque and
;clear colonies were formed. A clear colony (non-
specific) was transplanted into digest broth for 18
hours.

0.5 cc. of the crude serum, which gave cross
reactions, was diluted 1 : 5 with saline and to it
was added the deposit of 400 to 500 cc. of broth cul-
ture, type 3 (non-specific).

| It was incubated in a water-bath at 37° C. for a

!few hours and then left at room temperature for 24
ihours. Thereafter it was centrifuged and the superna-
;tent serum again tested for type specificity. No
group-agglutinins were detected except in types 11,
15; 17, and=1ge

After a second absorption of these sera, in g
;similar manner, only type 17 serum was found to give
!a slight cross reaction with type 19 organism.

A third absorption did not remove this. In types

11 and 19, ower-absorption had occurred with a marked
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| decrease of specific agglutinating power, and so

fresh seras had to be absorbed,

(f) Pooling the Sera.

Pooled sera were prepared by mixing 0.5 cc. of
each of five sera and adding to these the deposits of |
two litres of digest broth culture of non-specific

| type 3.

It must be observed that type 3 was absorbed by
types 1, 2, 4, and 19, and in the pooled serum 1 to §,
type 3 serum was not added till after absorption, and

' then only as the absorbed serum,
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PART I,

CLINICO-BACTERIOLOGICAL INVESTIGATION OF SCARLET CASES.

SECTION 1.

(A) Culture media for obtaining suitable growths

of haemolytic Streptococci.

(i) A modification of Okell's digest-broth was

' used throughout the research. It gives heavy growths

of streptococci, and was therefore particularly use-

ful for the preparation of vaccines.

Okell's (modified) Digest for Streptococci:

lst day:-

2 1lbs of horse flesh - minced., Add:-

1,500 cc. cold water and raise the temperature to
80° 0,  Add:-

2,000 cc, cold water and 12 gms.Sodium Carbonate
(anhydrous) .

Adjust pH to 8. Add 0.5% pancreatin, and place
in an oven at 56° C. After 4 hours
digestion, add:-

20 cc, of Hel (concentrated).

Boil. Leave overnight.

2nd day:-

Filter through muslin.

To clear extract add:-



26

1% De Fresnes peptone,
0.125% CaClo,

0.2% NaHCO3.

Steam till ‘all the ingredients are dissolved
(about ¥ - 1 hour).
Raise the pH to 8.2.
Leave for % hour ‘at this pH in the steamer.
Remove from the steamer and leave overnight.
A heavy deposit of phosphates occurs.
:3rd day:-
Filter through Bernard Dumas filter paper.
Adjust the pH to 7.6 - 7.7.
Transfer the broth to screw-top bottles.

Sterilise in steam for 13 hours at 100° C.

(ii) Suspensions for agglutination tests.

| The main difficulty in typing streptococci is to
iobtain suitable suspensions. A considerable number of
the organisms tend to grow granular and thus form sus-
pensions totally unsuitable for slide agglutination,

A series of experiments were carried out in an
attempt to obtain homogeneous suspensions of the
organisms :-

Veal broth was inoculated and incubated for 6-8

hours.

| The same medium was inoculated and then incubated

|in a shaking-rack for 8, 12, and 24 hours.
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The same medium with 1% agar was inoculated and

incubated.

The same medium with 3% glycerine was inoculated

and incubated.

The same medium with 1% gelatin was inoculated

| and incubated.

Ordinary trypsin broth was inoculated and

incubated.

Horse-muscle digest-broth was inoculated and
incubated.

Horse-muscle digest-broth with ascitic fluid was
inoculated and incubated.

The same organisms were used in all the above
experiments. (The same four strains for each medium.)
The best results were obtained by growing the

organisms in horse-muscle digest-broth to which had
| been added 3% of ascitic fluid. The heaviest growths,
ibut not the most homogeneous, were seen in the pure
!ascitic fluid,
A further series of experiments were carried out
'with the centrifuged granular deposits, with a view to
rendering them homogeneous in some medium or other.
The deposits were put up in the following media:-
Saline,
Distilled water.
Alcoholic solutions,
Weak acid solutions (varying strengths),

Weak alkali solutions (varying strengths).

These were shaken up with and without beads.
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A similar series to the above was incubated for
24 hours and then shaken.

In the majority of cases the final suspensions
were still granular. The best results were obtained

with distilled water incubated for 24 hours and then

»

shaken.

None of the above methods proved very satisfac-

tory. Although horse-muscle digest-broth with the

| addition of ascitic fluid was shown to be the best

all round medium, it was observed that a number of
granular growths in this broth gave "fine" suspen-
gions when cultured in ordinary broth or ascitic

fluid. It, therefore, appeared that the inherent

growth characteristics of the haemolytic streptococci

[ had also to be considered.

The method finally adopted for obtaining suspen-
sions of the organisms, was as follows:-

(a) From a pure culture on a blood-agar plate,
to a Wassermann tube half filled (3 cc.) with horse-
muscle digest-broth, to which had been added 3% of
ascitic fluid, some of the organisms were transferred.

{b) These were incubated for five hours and then:

observed. This was repeated at hourly intervals. The

| moment a tube showed slight clouding it was removed

and left in a rack at room temperature for 12 to 24

hours,

(c) After this period the tubes were found to
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'contain an increase of growth. Those which showed a
homogeneous suspension were ready for typing. The
| tubes with deposits and clear supernatent fluid were
agitated in front of a light. A shot-silk appearance
in the medium also indicated that they were suitable
for typing. The other tubes were granular and had to
'be further treated.

(d) Each granular growth was plated out on blood-
agar to see if a pure culture was being dealt with.
It was also put up in the following three media:-
‘horse-muscle digest-broth, the same medium with 6%
rabbit serum added, and ascitic fluid. The procedure |
of'incubation was the same as before,

By these means 93% of cultures gave "fine"
suspensions,
; The object of leaving the organisms at room tem-
!perature for 12 to 24 hours was because it appeared

ito increase the type-specificity. This must not be
|confused with the decrease of type-specificity which
occurs when the organisms are incubated at 37°C. for
24 hours or longer

Of the 7% granular growths remaining no amount of
subculturing in various media produced homogeneous
Suspensions. 11% of these growths were, however, made
 homogeneous by plunging a red-hot loop into the cen-

Itrifuged deposit of organisms. 1In some cases this had

|
| to be repeated a number of times. It was, however,
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.found that in these cases where agglutination occurred

it was markedly delayed and not complete.

|
‘ (B) slide-agglutination Method of Typing.

i The slide-agglutination of typing the haemolytic
| streptococci devised by Dr, Griffith, and used
| throughout this work is as follows:-

| (i) Suitable suspensions of organisms are

Icentrifuged.

! (ii) With a rubber teat and Pasteur pipette most

:of the clear broth is drawn off and the organismal

Ideposit agitated into a thick homogeneous suspension.
(iii) Six drops of this is placed on a slide and

observed under a low-power binocular microscope to

verify their homogeneity. Direct illumination is

| better than transmitted light from a substage.

i (iv) With a small loop of thin platinum wire g

|little of the pooled serum A (1-5) is added to the

first drop. It is slowly mixed with the organisms

land its efféct observed under the miscrscope. If no
agglutination occurs, the loop is flamed and serum B
(6-10) is tried; and so on up to serum F (25-30), if
necessary.

(v) If no agglutination occurs, the slide is
gently moved in a circular, undulating manner, This |
ifrequently shows some slight agglutination missed by
ithe ordinary method,
|

(vi) If agglutination occurs, the five type-speci-

' fic sera corresponding to the agglutinating pooled
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| serum are tried out on the five unaffected drops on

| the glide.

A strongly positive agglutination (£44) is
indicated by a clumping of the organisms within a
few seconds. The clumps are large, coarse, irregular
| and tend to collect on the periphery of the drop.
!Average agglutination () is indicated by a slower
' reaction (10-15 seconds), the clumps are smaller and

Imore evenly dispersed throughout the drop. When

| agglutination is poor (), there is marked delay in

| reaction - often for a minute or more and there is no |
definite clumping. It is only by comparison with the:
other drops on the slide that it becomes evident that

| slight agglutination has occurred.

| (C) Procedure of Swabbing scarlet fever cases

‘ and typing the organisms.

! All cases of scarlet fever were swabbed as soon
iafter entry into the hospital as possible, Fortunate-
1y night-admissions in the City Fever Hospital are
Tare, and so most of the swabs were obtained within
a few hours of the patient's entering the wards.

The following was the routine procedure adopted
in most cases:-

(i) On entry, two swabs were taken - throat and

|nasal., In those cases which were admitted with com-
|

Plications (e.g. otorrhoea, sepsis, etc.) a third
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' swab was taken, if discharges were present.

(ii) All cases were kept under observation from

.day to day and when complications occurred swabs

were taken as above.

When swabbing throats, an attempt was made to

' get as far back into the fauces as possible. Before

withdrawing the swabs both tonsils were rubbed. With |

nasal swabs thinner pledgets of cotton-wool on the

' ends of the swab sticks gave better results, for they

could be inserted deeper into the nares.

(iii) All swabs were plated out on blood-agar
plates for 16 to 18 hours. This was found to be the
optimum time to give the best discreet colonies.

Colonies were then picked off and subcultured on

blood-agar plates. These were incubated for 12 to 14

| hours,

(iv) When typing was to be undertaken, the pro-
cedure from this point was that described under
"suspensions for agglutination tests",

(v) Early in the work, when it was necessary to
store the types while specific antiserum was being |
prepared, subcultures were made into small tubes of

broth containing a little minced meat. These were

' incubated for 18 hours and then stored in the refri-

gerator pending typing.



(D) Storing Haemolytic Streptococci in vacuo.

At this point it may be appropriate to indicate
the method employed when it was necessary to store
the organisms for a long period of time.

Flocculation-tubes were drawn out into a fine
constriction near the open end, They were then
| sterilised.

A few drops of a young culture of organisms were
put into each tube (labelled) by means of a Pasteur
pipette. The tubes were then placed into the refri-
gerator. Thereafter they were dried in a dessicator
with phosphorous pentoxide and under vacuum, This
usually took 12 to 18 hours. The tubes were removed
from the dessicator. Each one, in turn, was attached
:by a thick rubber tube to a vacuum pump, and air
:exhausted. While the pump was still working the

tube was sealed at the constriction over a flame,
By storing the tubes in the refrigerator the
organisms could be kept alive for periods well over

a year.
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| SECTION 2.
|

Streptococci in Scarlet Fever Cases in the

‘ City Fever Hospital.

| (A) Statistics.

| Total |Total number [Total Compli- {Total Compli-
| Date, |Entries. swabbed, cations, cations
| swabbed.
| 1 .
| Sept. | 177 177 34 34
|oct. | 254 254 63 63
| Nov. | 248 248 73 73
| _
iDec. 217 217 65 65
‘lﬁjﬂo
| Jan. 160 160 48 48
' Feb. 142 142 57 57
March | 133 133 45 45
|
| April 111 20 32 LS
i
May 131 20 52 AN
June 101 = 101 29 29
| July 83 20 o1 : ==
‘Aug- 78 20 24 —
ESept. 94 94 24 o4
Nov. 76 76 14 14
Dec, 75 20 - o
1939.
| Jan. e 20 - -
| L
' Totals| 2169 1831 600 471

Excluding the months April, May, July, August
’
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' pecember of 1938, and January and February of 1939,

\during which only a few isolated cases were swabbed,

Ja.ll entries and all complications were investigated.

| They were as follows:-

| Total Number of Total Number of Com-
Admissions swabbed. plications swabbed.

| 1/9/37 - 30/11/37 ... 679. 170

1/12/37 - 31/3/38 ... 652 215

| 1/6/38 - 30/6/38 ... 101 29

1/9/38 - 30/11/38 ... 259 157

Total 1,691 478

Figures 4 and 5 are monthly tables showing Age

and Sex of scarlet fever patients.

Figure 6 is a monthly table showing complications

of scarlet fever patients.

Tables of Streptococcal Types in Scarlet Fever,

(a) Prom September 1lst. 1937 to November 30th
11937, of the 679 cases swabbed, 659 (95%) gave posi-
ftive haemolytic streptococci swabs. Of these, 79
had become sterile from storage. The 580 positive

cul tures, which repregsented the organisms found in

 the patients on admission, were grouped as follows:-
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' Type 1 esess 316 cases

. " e A CRRREC 2 T
| " Dol Sareves iy AL O
!, " e g 28 ¢
| o
|| " B e A9 N

\ i T G IR g

| i SR S PSR I S

1 e S
\ L 23 Favisisre 2eigtt

i D h e 6
- el 6
! ; RE20 . vaeiere i
| Waivped s (ol 1187 ¢

‘ Percentage typed .... 79.7

e e

(b) From December lst, 1937 to March 31st, 1938,

|of the 652 cases swabbed 629 (96.5%) gave positive

\haemolytic streptococci swabs. These were typed as

!followa:-

Pype Ll .., 371 cases
LT S e 61
.....I 4‘5’ f'
o e 000 20 "

. e 8 00 2 "

3
4
N o6
8
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PYDE L eiaiae 5 cases
" 2l avis 2.
Untyped bt e e

Percentage typed .... 82

(c) From June lst to June 30th, 1938, of the 101
| cases swabbed, 97 (96.1%) gave positive haemolytic
streptococeci swabs. These were typed as follows:-

Type 1 .... 39 cases

ll 2 - e 88 20 "
4 Bisisseis 1l case
" 4 .... 16 cases

" el s 1l case
" e e et 2 cases
W28 ... 1 case
Untyped .... 16 cases

Percentage typed .... 83.5

(d) From September 1st 1938 to November 30th,
1938 of the 259 cases swabbed, 248 (95.8%) gave posi-

ative haemolytic streptococci swabs. These were typed
|as follows:-

; IyRell  J,.. 60 cases
{ " Sf R b
; 4 GiEEsties 110 ™
| BRSSO
! R T S S B

Untyped e 7 S

Percentage typed ... 81.9
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Complications.

Corresponding to the time periods, just mentioned
the total number of complications which occurred was
471,

30 of these gave no haemolytic streptococci
culture. On analysis these proved to be:-

4 ,. B.coli (almost pure culture)
7 .. St. aureus (6 almost pure culture)
5 .. S. viridans, (almost pure culture).

14 .. Mixed growths (showing pneumococci
S. viridans, etc.%

The 441 cases which yielded haemolytic strepto-
cocci are divided into the following three classes:-

82 cases ... same types as were present on
admission,

296 ... new types present.

63 ... could not be typed.
Percentage of cases showing haemolytic

streptococci typed ... 85.7

Figure 7 js a table showing the various types of
(haemolytic streptococci found in the scarlet fever

|
cases examined in the City Fever HosPitaI. The numbers

| 154 for September 1937, 215 for October, 211 for
| November, etc., do not include those cases swabbed,
which gave a negative haemolytic streptococcal finding

The numbers of cases which could not be typed are

jenumerated at the foot of the table.
[
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In Figure 8 the above numbers have been convert-
ed into percentages. This has been done in order to
appreciate better the monthly increase or decrease of
the various typeslrelative to one another. These per-

centages are represented graphically in ZFigures 9 and

10. The first graph only embodies the types 1, 2, 3,
' 4, 6, 8 and 11. The addition of the other types
would so complicate the reading of the chart at the
foot as to render it unintelligible. The second
graph is on a scale ten times that of the first,

It will be observed that from September 1937 to
July 1938 type 1 was definitely the predominant epi-
demiological strain. From May 1938 to the end of
December there was a steady increase of type 4,
whilgt type 1 dropped correspondingly.

There appears to be some epidemiological factor
which accounted for the relative increase or decrease
of these two types. During September, October and
November 1937 there was an increase of type 1 and a
(decrease of type 4. In December this state was rever-
'sed. From May 1938 to December the two types were

| :
‘graphically the converse of each other.
|

| A striking fact is the sudden increase in type 2

during June 1938, for the rest of this type appears
fairly uniform in its occurrence. (Varying between 5

and 10% of the total number of cases.)

The other types are mostly sporadic outbursts.,

This will be seen in the second graph.



MONTHLY CHART

showing Percentage of Types of

HAEMOLYTIC STREPTOCOCCI found in Scarlet Fever Cases.

1937, 1938 1939
Sept JOct.|Nov, |[Dec. |Jan. [Feb. |Mar. |Apl. |May |[June July |Aug. |Sep. |Oct.|Nov. |Dec. |Jan.
Types: 1/30.5/58.5|67.8]|51.4(63.6165.7(58.9(65 |55 | 40.2135 [25 [35.9[21.213.5(10.0/10.0
2| 6.5| 6.0 9.0| 9.1| 8.5| 9.5{12.4| 5.0(10.9 20.6{10.0| 5.0| 6.7 | 4.7| 1.4| 5.0| --
3| 0.6|1.9| 2.4] 7.2| 6.5]| 5.9{ 9.3 -- | -=| 1.0[ 50| == | == | == | == | == | --
4112.3| 3.1 9| 7.6l 1.9| 0.9| -- | 5.0| 5.0/ 16.5(25.0/40.0|30.3 {47.1|58.1|65 {60
61 1.9 0.4] == | 0.9f == | == | == | == | == | == | -=| == | 3.4| 8.2f 5.5| 5.0} --
m m|\r|u. Nom ”_.ob. WO.W “—.n.w O.@ | . =1 T e =t MON w.m mom. v A
u.u- w.m .H._@ rferd “_-._@ e O-@ ot - O-m H.oo - . - - - - -
15{ 5.3] 2.3 == | == | == | == | == | == | == | == | m=f == | == | m= | m= | = | --
18 == | = | == | == | = |- |- ] f-] = ||| |--]--1]5.0]5.0
22| 1.9] 0.4| == | == | == | == | == | == | =] == | A= == | = | =] = -] --
23| == | == | 0.9 == | == | == | == j == | == ==} == == | == | == | ==} == [ ==
25| 1.3| 1.4} 0.5 == | == | == | == | 5.0{10.0 3.1| 5.010.0| == | == | == | -= } --
27| 1.3] 1.4| 0.5] 0.5 == | 0.9 == | == | == | == | == == | == | == | == | == | --
28| 0.6] 0.4| 0.5 == | == | == | == | == | 8.0] == | == == | == | == | == | == | ==
mwmmmwwwmm 27.9119.1|16.6[18.2|18.2|16.0{19.4|20.0|10.q 16.5/20.0/200 [21.3]15.3|16.2(/10.0(25.0
FIG. 8
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During each of the months April, May, July,
August and December, 1938, and January 1939, only 20
cases were swabbed. This was done with a view to

' keeping in contact with the epidemiological strains.

Summary of Figures,

|
1st September 1937 to 31st December 1938.

| Number of Scarlet Fever admissions 2169.
|
I Total number of Complications .... 779 (35.9%)

é(Including more than one complication

| in certain cases.) .
. i
' Number of cases showing complications 600 (27.7%)

Number of Scarlet Fever cases swalbbed
. (including Jan. and Feb. 1939) ....1831

Number of cases with complications
Swabbed L D B B B B B B B BN B BN BN B BN BN BN B B B R ] 471

Total number of cases showing
positive haemolytic streptococci
swabs a5 8 8 8 0 8 "8 B0 S S e PR e 1664. (96.6%)

of the total number of cases swabbed.
(There appears to be an error here when consider-
ing this percentage. It must, however, be remembered

that a number of cultures became sterile from storage |

early in this research. These have been added to the |

| number 1664.)

Number of strains out of a total of 1664 swabs |
was 1352, i.e. 81.3%. '

Of the 2169 cases of Scarlet Fever - 1253 cases
were between the ages of 5 and 14 and of these 909

occurred during the first five years of school.

- s e e s s e e e




'(B) Details of Investigation of Scarlet Fever Cases.

Tl Ve B=6 T ok G A T T O AN I

; In this investigation the throats and noses of

|

lall admissions were swabbed. The object of this dual
procedure was to ascertain whether any differences were

to be found in the swabs so taken,

R From 25/10/37 to 18/12/37 415 cases of Scarlet

fever were swabbed.

Swabs were taken in all cases within a few hours
'bf the patients' entering the wards. If a case had
fbegn in hospital for more than four hours it was
lregarded as unsuitable. This precaution was exercised
to prevent false readings which may have resulted from
;the inhalation of haemolytic streptococci present in
the air,

The results obtained were as follows:-

(1) Of the 415 cases swabbed, 366 had haemolytic |
streptococci either in the throat or the nose. This |
lgives only 88.2% of the positives. All negative cases
were swabbed a second time (the following day), which |
increased the positive swabs by 35 and brought the
percentage up to 96.6. These cases were, however, not
included in the investigation.

Only the 366 cases are therefore under considera-
tion.

(2) In 115 cases both the nose and the throat

gave positive swabs. It may be generally stated t.hatT




42

| the throat swabs gave better growths than those from
the nose,

(3) In nine cases the nasal swab was positive,
whereas the throat showed no haemolytic streptococci.i
This represents 2.5%.

(4) 242 nasal swabs were negative,

(5) Total number of throat swabs positive .. 357

" " " nas &l " " l 24

LN ]

(6) Typing of strains: (I was fortunate in

obtaining from Dr Griffith on 25/10/38 a small amounti
of each of his thirty type-specific antisera. With |
| this I was able to carry out the work until I had
prepared my own antisera.)

The 366 strains were divided as follows:-

Type 1 sos 241
" 25 e 30
" B S
o 4 e
" e

Untyped: SR 6

Total .. 366

It was found that of the 230 strains isolated
from both nose (115) and throat (115), there were

only two differences of type:-

Throat Nose
Type 2 untyped
Types 1 1EsL
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On analysing these figures it is seen that the
iuntyped nasal strain may or may not have represented
| type 2. In the other case there is the perplexing
iproblem of which is the disease-producing organism,
Both strains have been found to account for 3carlet
Fever.

Basing the conclusion on the one definite case

of difference, it may be stated that in 99 per cent

or more of Scarlet Fever cases the haemolytic strep-
tococci in the nose and throat are of the same type.
} This fact was accepted and from 20/12/37 only
Ithroa.t swabs were taken. The possible error thus

' introduced in the typing of case strains may have to
be considered, but it is very slight. The amount of
time spent in taking two swabs and typing the organ-

isms, did not justify a continuance of this method of

investigation.




| INVESTIGATION II

| In this investigation an attempt was made to
I

determine whether there occurred more than one type
of haemolytic streptococcus in the throat swabs. of

?patients.

Experiment (1)

12 cases of scarlet fever were swabbed as soon
after admission as possible. ZEight of the best plateé
were chosen and six of the most varied haemolytic
’streptOCOGCal colonies picked off each plate. The

same types for individual cases occurred throughout:-

25/12/37.

Patient. Types of haemolytic streptococeci.
Golonies 1. 2. 3. 4. 5. 6.
Lockhart
BPQUhaTl .Gasvensessss 3 [ it e M= i

Siehard Horsburgh .. .. L 0l el len

| Patricia Irvine S 8 8 8
| |
iCathie Steele e = i A T S e T T '

(o8]
(@e]
co

9

EJean BTG Voeine siaisen s ws 199 9 9 eihe (untyoed)
o Hermiad .. esanes 2 2 2 222
I DEW LR OT 4 iuidiare s o e B+ -3 35 135E8
OB MEMEHEN veesnsases L 03 T 10 2=l

—— =
1
|

Experiment (25.

2/11/37.

A throat swab was taken of Nurse E. Nicholas,




| 2

|

| who was in a room by herself. The blood plate was

‘particularly interesting since it showed an almost

|pure culture of haemolytic streptococci, with differ-

|

ences in their colonizl azppearances. Some appeared

moist and opague with a large zone of haemolysis

‘round them, other were small, smooth and had only a

1
| narrow, clear zone of haemolysis. A third variety of

colony seen had a rough umbilicated appearance, and
the haemolytic area was poorly defined and irregular.

Three subcultures of each form of colony were

'made and later typed. All proved to be type 2.

IExperiment (3)
/ax/37 to 7/11/37.

‘ Nineteen cases were swabbed and as many colonies

| as appeared to differ were picked off each plate, sub-

| cultured and typed. The results were as follows:-

5/11/37.

Patient. Types of haemolytic streptococci.
Colonies: 1. 2. 3. 4. 5e b5 Fe 8 9100701
George
Brown a s e ® 800 2 2 2 2 2 2
Eliz. Foster ... T SRR N TR TR R R S e S

Margt. Currie .. | TR e T it e St e

annde Mair . oee G LIt LI AN S W e L [ R o
Helen Douglas .. p N [ B IRt T NS IS 85 L g
BELS BaW  ceoses TR | el [ I w1 e] RERT L

Ina Ingles .... 23. 23.23.23.23-23

Iria Brown ee LB TR Py | s it e A 0Lt if s

Annie BlaCk s e s e Pyl = iy
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i

. Patient. Types of haemolytic streptococei.

Colonies: 1. 2. 3. 4. 5, 6. 7. 8. 9.,10. 11 |

Agnes BOa R 1 l l l 1 1 l 1 l l

:Ja,ck Hay s e s 8 080 1 1

| Betty Young ..... 2

N VI R

;Jacq.Percival oo 1
I

‘2111432.

| Edith Sharpley .. 4 4 4 4 4 4 4 A 4 4 4
iMary BREIET = s eiaies SE e lEs i i

Bdith Leitch .... e s e s

Thomas Scott oo 1 1 1 24 24 24 24 24 24 24 24

}ﬁorothy Adam .... ) e BN A Ll e B (v e

| Alistain Crosby . 2 2

| i e e e

‘ Excluding the four cases in which the organisms

' could not be typed owing to the granularity of the
isuapensions, each case showed the same type in all the
colonies, except one - that of Thomas Scott. Thisl

| case yielded the two types 1 and 24.

Thomas Scott had entered hospital with a high

|
| temperature and had received 20 cc. of scarlet fever

antitoxin, Thereafter he made an uneventful recovery.
Four times, at weekly intervals, swabs were taken
(7th, 14th, 31st, and 28th). On the 7th only type 1
was found. On the 14th both types were again present.
On the 21st and 28th (before leaving hospital) only

type 24 was present.
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This "Sylvia Turton" (type 24) strain of Dr Grif-
fith, also R23, Group I of Dr. A, F, Coburn, does not
appear to be connected with scarlet fever. It has

| peen found as a commensal in normal throats gnd in
/caseslof sore throat in patients convalescent from
{rheumatic fever.

The fact that this strain was present when the

| patient left hospital, whereas type 1 was absent,
appears to indicate that it normally inhabits the

throat of that patient. This view is supported by

the fact that no other cases of scarlet fever with
that type have been observed in Edinburgh, nor did
lany cases, in hospital, develop any complications
ffrom it.

f If we can exclude this case on the above grounds
ithen the rest of this experiment points to the fact
that it is highly probable that most cases of scarlet
Ifever are individually due to only one type of

|haemolytic streptococcus.

F The practice adopted after the completion of
{this experiment was to take only one swab, which was
repeated twice if negative, and to pick off only one
colony for typing purpcses. This applied only to

8wabs taken on admission to hospital.

- T e e e o R
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INVYES T'IGATION 1) 665

‘ This investigation was carried out with a view
fto ascertaining whether any cases, which had been in
}the wards for some time, carried more than one type

of haemolytic streptococcus in their throats.

. All the patients of Ward 2 were swabbed on
!17/12/3?, with positive results. Most of the patients
Ehad been in the hospital for over two weeks and there;
fore a considerable amount of cross infection must
\have occurred. The ward was particularly suitable
!for this investigation, for it went under quarantine
ithe next day for chicken pox, and furthermore a high

percentage of cases showed complications:-

Number . Date of

admission. Name . Age. Complications.

1. |30/11/37 Patricia Miller 8 ILate Adenitis.

2. | 1/12/37 Eleanor O'Donnell 8 Do.

3. | . Agnes Morrison 5 Otorrhoea.

4, | " George Lawrie 6 Intercurrent Chicken
5. | 2/12/37 1Irene Lloyd 2% i

6. " Maria Goodfellow 3

7. | 3/12/37 Edith Bell 5

8. | " Robt. Watson 4

9. " Arthur Hazel 8 Late Adenitis.
10, " Mitchell Kelly 3 Do,




|
|
|

| pate of

yo. |admission.
11. | 4/12/37
125 ?

13. | d

14. | 5/12/37
15, i

16. | 6/12/37
Nl 7/12/37
18. | *

19. | 8/12/37
2y

21, |11/12/37

22. |14/12/37

23. "15/12/37
24, |19/12/37
25, i "

off and subcultured.

for subcul ture.

Name .
Eleanor Munro
Ian Dick
Pat., McFarlane
Betty Quinn
Norman Thatcher
John Ireland
Stella Gardner
Margt. Ramsay
Jean Duncan
Barbara Duncan
Reg. Spence
Sheila Wilson
Cath.Fairgrieve
Isa Dudgeon

Mary Rae
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4
4%
5
14
5%

2%
6
17

Complications,

I
Otorrhoea & Adenitis
Otitis medig
Adenitis

Otitis media i
Adenitis & Intercur-
rent Chickenpox.

Rhinitis & Adenitis |

Intercurrent Chickeq
Pox. |
Do. do. |

Do. do.

From each of the plates inoculated with the swabs

of the above cases a number of colonies were picked

These varied from 1 to 15;
| 3 3
'according to the number of discreet colonies suitable

In those plates with an excess of

!15 colonies, an attempt was made to select those

\which varied as much as possible.

with the following results:-

These were typed



| Type on

50.

Number of Colony and Type of Haemolytic
Streptococcus.

lo. of |Admis-

L

i 1 4

2|| = 1

27 4

] i | 1

5 4 4

6 1 1

7 1 1

8| 4 4

9 2 2

10 1 1
11 1 1
12 3 4
13 8 1
14 { 1 27
Lol 1 27
16 - 1
19 [ i
18{ £ 4
19| 1
ogll 2 2
3 [ B %
g2l 13 3
S5 e | 1
24| 21 =
6 6

ISummar =
! () In

(2) In

(3) In

(4) In

On 29/12/37

s34
4 4 4
it ]
g AR
o ]
4 4 4
S
R T
d-d s
aMEalE s
e B!
e
4 4 4
5 I |
2% o7 a9
272727
i R
4 4 4
3 Lo
2 p 5
3053
i S !
6

|\

N N
HFNNHMPHNDNMOHDEHFEASFN

NYeienl s

&~ W

6

g

H A HBRF N

HHEFS PP M pHBS

e e S

w

6

e St ST )

ININ

n
O N L N N I i = G (Y S

6

untyped.)

nine of the cases the original types alone

were found.

8

H A H NP

SIS

N Hon

9 10

—_— —

2

a
4
1

[

2

4
4
1

=

TS

— —
— —

s

=

N~

»

6

(A dash (-) indicates that the strain remained

ten of the cases the original types had
disappeared altogether,

nine of the cases two types were found

present,

one case three types were found.

the previous experiment was repeated with

the following results:-
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Type on
No. of = admis:  Number of Colony and Type of Haemolytic
atient| _sion. Streptococcus.

123 4 567 8 9101 1o i3iaup
gy gr 2 ol Ty el st Do gt in Ml |
Ly (RS 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4]
2197 TR EON e T VR ECE e |
4 1 No Haemolytic Streptococci present.

5 Left Hospital 28/12/37.

(i [l ) S S By (A s A o TR T 5}

] Left Hospital 28/12/37.

8 4 Do.

Bl 2 & A A 4a

10 [ 1 4 - 44 A

11{1 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4]
12 | 1 No haemolytic Streptococeci present, |
13 .! 8 7 S R, (R B K=k SRS Wiy e/ i . WY S

14 i 1 59 09 27 24 27 TS0 a4 907 0F

15 1 27 2727 27 27

16 | - No haemolytic Streptococci present.

17| 1 -4 4 4 -4 4 &4

18; - & A AATA

19| 4 g -8 8 8 88 .8 8§ 888N RdNo
20| 2 g e L TS T e

55 i S Lo il MR W e S L L The
22| - 3 ol S = i b I U T W e e T [
231 1 A4 4 4 & & A 4

24| 1 L e R

25| 6 6 6~ 6 66 bl B 63-6mb 61166




No. of
patient

10
11 |
12i
13
14
5|
16
17 |
18 |

20
21
22
23

25 |

52 |

On 7/1/38 the previous experiment was repeated

with the following results:-

Type on
Admis-
gion,

=

>

H F o H H H

o H = oW

Number of Colony and Type of Haemolytic

Streptococcus.

IS |

4

No Haemolytic

£ 4 4 427

No Haemolytic

Left Hospital

Left Hospital

Left Hospital

Left Hospital

4 4 4 4 4
4 4 4 4 4
No Haemolytic

No Haemolytic

ko B e LR

27 27 27 27 27
212727 27. 27

S S I |

4 4 4 4 4

1

1

No Haemolytic

8 8. 8" 88

275272727
No Haemolytic

el
4 4 4

1
BT-6- 6

1

1

5.6 7 8 910 Tiiiaayasns

Streptococci present, _
27 27 2% 27 27 2727 27 27527
Streptococci present,
28/12/37
1/1/38.
28/12/38. |
28/12/38. |
4 4 4
4 4 4 4 4 4 4
Streptococci present.
Streptococci present.
B R R O e ot
O s i e B |
2950727 22727 27 2
[ W LR e DL =
4 4 (67)
Streptococci present.

2727 27 27°2%

Streptococci present.
g e By B R AR B el ]



Type on
(e 2005~
petients 2252 . n5/37
1 1 4. .
UL - e O
3| 27 i
a1 1.
5| 4 4,
6l 1 [l
7 1 O
8| 4 4,
gl 2 2% :
10[' 1 L z
S 1 LAY TS
12 1 4.
13 ! 8 ) E
Ll B 27.
15 ! 1 2t
mi S
i -
18 i = 4., 2
19 ! 4 T8
20| 2 2
1| - =
2o | 3 3%
1| i 2
24 | 1 -
25 6 6

53

When the results of these three investigations

are considered together the results are as follows:-

Types of Haemolytic Streptococci present on:

29/12/37

2
4,
4,
NONE
Discharged
1L
Discharged
Discharged
4,
4,
4,
NONE

7/1/38.
NOXE
4. 27,

4, 6 (?)
NONE.
8275

NONE.
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It is evident that a considerable amount of

icross infection occurred among the patients of this

ward. The problem under consideration at that stage,
however , was not cross infection, but to ascertain

whether scarlet fever patients, already some time in |
|

the wards, harboured at any particular time, more than:

one strain of haemolytic streptococcus in their throats,
oh

This investigation showed that this was the case.
|

In only six of the twenty five cases did the

original type persist alone.

|
In no case were more than three types shown to i
exist in the throat at any particular time. It must, |
iﬂwever, be recognised that, at the mosﬁ, only fifteen;
Polonies were taken from each plate and that a greater
number might have shown an even greater number of
types in single patients.

A point which appears to be of some interest is
that once a new type occurs in the throat of a patient
it tends to persist, either in conjunction with the
original type or by replacing it. Where a third type |
occurs it is found to be either temporary in its pre- |
Sence or persists at the expense of the other types. A
good example of this is seen in patient No.,3.  Here
type 27 is replaced by type 4. Later 4 is associated
with an unknown strain ( - ), which in turn replaces

I
type 4.




From the above facté it appeared at first sight
that the future investigation of ecross infection in
gcarlet fever wards, and of complications among the
patients, would entail the additional labour of
typing numerous colonies from each plate. The
following research, however, showed that this was

unnecessary.

e e e e R e I Y

3
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_ |
INVESTIGATION IV,

|
The object of this investigation was to ascer- ‘
tain whether the facts elicited in the previous exper-
iment were applicable to cases the first day on which;

they presented complications.

Details:-

A number of cases were swabbed as soon as any

clinical manifestations of complications were evident.
-%The cases were divided into the following two cate-
:gories:— (1) Those showing complications and accon-
panied by discharges. (2) Those showing complication%

unaccompanied by discharges.

(1) Complications with discharges:-

i
|
| (a) June Wilson. Age 3% years. Admitted 5/1/38.

Complication and Date: Vaginitis. 1/1/38. .

on 30/1/38 there was a rise of the pulse rate to |

114. The following day a slight vaginal discharge was|
|

observed. A swab was taken and a number of colonies |
were typed.
Type on Admission 1.

Colonies and Types of Haemolytic Streptotocci.

ae 1.2.3.4.5.6.7.8.9.10.11.12
B1/17/38- Vagina: .. 4 4 4 4 4 4 4
Throat: ..es. 4 4 4 4 44444

4/2/38 Vagina: ..... 444444444 4.4 4
Throat: No Streptococci present.




was observed.

Date. Swabs.

22/1/38 ©Nose:
Throat:
Nose:
Throat:

28/1/38 Nose:
Throat:

2/2/38 Nose:
| Throat:

10/2/38 Nose:
Throat:

the throat.

(b) Janet Kirkwood.

1

(¢) Eric Campbell.

| Hospital on 10/1/38.
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Complication and Date:

Age 1 year.

Admitted 5/1/38,
Rhinitis,

22/1/38.

On the 22nd the temperature rose from an average |

of 970 . to 98_40 F. and pulse rate to 120, Rhinitig

Type on Admission I,

Colonies and Types.
2 3745 6 8 9
7 Ny R, S e R TS L)
& s AR A AR
dord 4 AR A A
Gl T AR SR AN
A S AT AT St Y ey
AT R S S T
195 Gl AL B e sR e
i Sl e e (G S !
Yo ada- = P SR SRR S tan 8
p IR IS s LER e L 5P S ATl

Age 2% years.

Complication and Date:

ke
o
L

Admitted 13/1/38.

Rhinitis.

Type on Admission:

2.

4/2/38.

This patient had been circumcised at the Leith
Oon 11/1/38 the rash appeared.

On admission a swab was taken from the penis and



Date.

113/1/38

4/2/38

14/2/38

23/2/38

123/3/38
|

14/4/38

Throat:

Penis:

Throat:

Nose:

Throat:

Nose:

Throat:

Nose:

Throat:

Nose:

Throat:

Nose:

(d) Ian McInnes.

Date

Complication and Date:

Swabs.

| 2/2/38
3/2/38
5/2/38
7/2/38
10/2/38
11/2/38

|1/2/38 Throat:

58

L2 g4 oo sn s el
No haemolytic Streptococci present,
& 2

4 44 4

R L TS e

No haemolytic streptococci found.

Admitted: 16/1/38.
Tonsillitis. 1/2/38.

Age 5% years.

Type on Admission: 1.

Colonies and Types.

3 4 5.6 W0 S0 lOIIEL

25 25.25 25 25 25 2525 25 25 25 29

o5 25 2525065252581
25 25 25 25 25 25 25 25 25 25
25 25 25 25 25 25

L 2

e B T DG L DR s Ut il
Ty A o SRR D 5 g e
TR TR SRR S R e e
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| (e) Craigie Murray. Age 8 years. Admitted: 20/1/38.

Complication and Date: Otorrhoea (L). 2 '
L L] 2 1 8

Mastoiditis (L). 1;2/%8 -

| otitis (R). 11/2/38. |

Type on Admission: 2.

| Date. Swabs. Colonies and Types.
| 12345678 9112
| 22/1/38 Throat: G s R B T R T
Ear (Gl L35 3 308 3 i e e e 3j
26/1/38 Throat: PR A 3 S
Bam (T)s 5035V e e
30/1/38 Throat: Vs e e o R L Tt
Rar (E)e 3 3 5373 335 3RS dne
1/2/38 Throat: AL s R e R L
: Nastoid (L): 3.3 3 3113 303, 33550 3{
11 /2/38 Throat: 8 8 8 8 8 & 88 .8 818648
Bar (R): 8 (38888 88
Far. (B)¢ -3 353535330 3R A S

26/2/38 Throat: 4 A 4 A
Bar (R): 4.4 4 444 SRR TRl 4 |
Bar (L): No Haemolytic Streptococei found.

26/3/38 Throat: o [ R R, i LR apie |
Bar (R): 4 4 4 4
Ear (L): °No Haemolytic Streptococci found.
| 26/4/38 Throat: 4 4 4 - - - -
Ear (R): A & A & 4 & & 4

Bar (L): No Haemolytic streptococci found. |
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(2) Complications without Discharges:-

l
| .
(a) Archibald Walker, Age 27 years. Admitted 6/1/38.
Complications and date: Arthritis. 17/1/38.
The patient entered hospital with rhinitis. Thei
nasal swab gave the same type as the throat swab. |
The temperature Was}normal by 13/1/38.
on 17/1/38 he complain;d of slight pains in back.

and neck. On 20/1/38 - polyarthritis and temperature |

100.2.
Type on entry: 1.
Colonies and _Types. |

Date. Swabs .

12 34 56 17 6 9101l32y
17/1/38 Throat: i G et U B |
20/1/38 » 3¢ 3 SR e TR AR A e S
25/1/38 . s tae e VR I e A
10/2/38 " DEND OSSO RSO Dise A |

(b) Robert Clark. Age 9 years. Admitted 12/1/38.
E Complication and date: Adenitis (L). 17/ /385 |

Colonies and Types.

Date. Swabs . |
T 1.2 3 4 5 6NFEeNY L0112
17/1/38 Throat: RN R RS - e - SR R B é
18/1/38 " SIH D oh B o POl aRkD S OIS
119/1/38 o oo e o

20/1/38 " DIUIAD. O D DD D

21/1/38 " 3" oo oo o 8L BIRNGSE 8 8.8
2z/a/38 " ot o5 Lo 1 pLaNEEITS |
23/1/38 " 5 5 B 8 8 8 8 8 8.8 |
24/1/38 " g .8 18 8 B 88 8S28e
25/1/38 " g B, .88 .8 8 888 o0
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Colonies and Types. |

Date. Swabs.

L 23 - 5 gy
gE/1 /38 Throats .. 1 "3 ¥ 1010 g
27/1/38 " i iaies oo B0
28/1/38 " el b 5 s Ul i Lt
29/1/38 " A o L e Ll B

It will be observed that in all the cases exam-

-
8

n

9 10 11 12|

8
PR

ined there was present in each case only one type of

haemolytic streptococcus on the day the complication

became manifest.*

The importance of this observation is evident.

It points to the fact that the type of haemolytic

streptococcus found in the discharge or throat is the

causative type of the complication.

gsiderably decreased the work,

Type 2. Ear (R) - Type 4.

and on that day only Type 3 was found.

—— S e Em w mm T W o e

picked from each swab culture for typing.

From this stage onwards only one colony was

This con-

% In cases 1 (e) and 2 (a) this at first sight
does not apply. Case 1 (e) showed two types on the
1/2/38 and 11/2/38 respectively (2 and 4).
however be observed that the individual swabs of the
discharges showed only one type, viz: mastoid (L) -

It will. |
|
|
|

Case 2 (a) had arthritic pains on 17/1/38. On
that day types 1 and 3 were present in the throat. The
arthritis, however, at this stage was not accompanied
by any temperature. This only occurred on 20/1/38
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TRVIB 8 T T @A T9r 08 v,

|
i
In this investigation a single ward was selectedi
and daily swabs were taken of all the patients. This
was done with a dual object: Firstly to ascertain
how the introduction of new types of haemolytic strep-|
tococci behaved with regard to cross infection. i
Secondly, how long new types were found in the throaté
of the patients before they produced complications,
if any. '

Ward 32 was selected for this purpose in the
hope that a large number of types of haemolytic strep-
tocoeci would be found there. This hope was based on;
the fact that a large proportion of the admissions

are adults, including nurses. The following table

shows the results of swabs taken daily from 1/2/38

to 23/2/38.

(See Table on next page.)
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| Type on Complications
Patient. Age Admitted.Admission. after 1/3/38.
|
1. James Massie 1% 4/2/38 i
2./ Rod.McCuaig 4t 5/2/38 1 |
3.| Alex. Adam 3 5/2/38 3
4.§John Boulton 2% 9/2/38 -
5. Cecil Graham 4 10/2/38 1 Dysentry (Sonne)
7/3/38
6. Rodger lMcClean 3% 11/2/38 2 Rhinitis 11/3/38
7.iJohn Bee 2 12/2/38 TWegative swab.
B;EMarg.Murdoch 33 14/2/38 1
9. Morag McCuaig 1 14/2/38 AL Adenitis 3/3/38
10.1Murdo McPherson 4 15/2/38 1
ll.iJo.Sutherland 1 16/2/38 1 Rhinitis 3/3/38
12.| Cath.Simpson 2 16/2/38 1
13. Wm., Crooks 2 17/2v38 -
14./Eliz. Gough 3 19/2/38
15.|Martin Loy 2 19/2/38 1 Nephritis 1i/;/38;
’ Adenitis 13/3/306;
' Died 28/3/38. _
16.|Marl.Thomson 2% 19/2/38 1
l?.\David Bailey 4% 21/2/38 - Dysentry (Sonne)
23/3/38
18.| John Thornton 2% 20/2/38 -
19.|Mgt. Conie 33+ 21/2/38 1
20.|Sheila McLeod 4 21/2/38 1
21.iNorman Ram%ge 2 P2/2/38 3 Eggg€%§392§;é9§g§ﬂ
22.|Elspeth Leitch 4  23/2/38 = Nephritis 3/3/38. |
23.|John Hart 18060 /38 1 Relapse 22/3/38; |
| Rhinitis 30/3/38. |
24.| James Stewart 23 25/2/38 4 Pyrexia 2/3/38.
25.|Bruce Young 2% 25/2/38 1
26.|Jas. McVicar 14 26/2/38 Negative Rhinitis 14/3/38
Swab.
27. Ken. Young 4 28/2/38 1
28.|Sydney Rhind 4 28/2/38 1 Adenitis 12/3/38.




| Patient. Age. Admitted.
29 IAgnes Watson 3 2/3/38
30 | Isa. Clark D /3 /28
31. Wm. Stewart 4 2/3/38
32.| Cath. Ross 3% 3/3/38
33.| Jan. Duncan 4% 3/3/38
34.| Mary Loy 2 4/3/38
35.{Jas.Muirhead 4% 7/3/38
36.| Agnes lMcKay 3 8/3/38
37.| Carnie Smith 3 10/3/38
38.:Isa. McKay 3 10/3/38
39.|John Valker 24 10/3/38
40.|Cath.Brechin 44 11/3/38
41.'He1en Hogg 24 11/3/38
42, Joan Lear 3% 12/3/38
43.|James Harper 1% 13/3/38
44.éHe1en McLaren 4 21/3/38
45.|D.JMcKendrick 2% 23/3/38
46.5George Fraser 44 23/3/38
47.|Rob, Baxter 4 23/3/38
48.‘Jessie Hislop 3 25/3/38
49.!David Marshall 3  26/3/38
50.{M011y Milne 4% 27/3/38
5l. Ian Smith 3. 27/3/38
52.| Thos. Ross 2 28/3/38
53./ R, Hutchison 4
54.|Bern. Duffy 3 30/3/38
55.|Hetty Reilly 4 30/3/38.
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The following cases entered the ward after 1/3/38.

Complications.

25/3/38

Rhinitis

Multiple furunculosis

10/3/38 - 14/5/38.

Admitted with scalp wound.

17/3/38.
16/3/38.

Adenitis 13/3/38; Rhinitis
14/3/38.

Rhinitis

Adenitis

20/3/38.

Rhinitis

Adenitis 30/3/38. |

Adenitis 30/3/38.

on admission.

Rhinitis

9/4/38; Rhinitis
11/4/38.

Adenitis

Adenitis

3/4/38.
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i From the beginning of March to the l5th of April
.all the cases within this ward were swabbed daily and
:the haemolytic streptococci, when present, were typed.
| When discharges occurred in the cases showing
'complications, cultures were made from these and not
;from throat swabs. Where no discharges were present,
the ordinary throat swab was taken.

. The investigation was carried out from March 1lst
;to April 15th 1938.

(The figures in red in the next table represent
' the types present in the patients on the days the
‘eomplications were first noted.

D stands for the dates on which the patients

were discharged from the hospital.

( - ) indicates that the strain could not be

i typed.

( 0 ) shows that the swab was negative).

(Table of results of Investigation onmext page)
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A number of facts are evident in the table:

(1) It is seen that after the patient enters
the ward the type of haemolytic streptococcus, which
caused the scarlet fever, persists for an average of |
nine days (limits 2 to 16) in the throat before it
is replaced temporarily or permanently during the
illness. '
(2) The exception to this is when the original !
type produces a complication, as in cases 11, 39, 4?J
49, In such a case the original type persists for a |

longer period, which may extend throughout the |
illness;,

(3) Out of the eight cases which were swabbed
and typed daily from admission to discharge from |
hospital, only two cases did not show, at some period
or other, any cross infection.

(4) Of the 55 cases observed, 37 yielded two or
more types of haemolytic streptococci at various
times.

The cases may be divided as follows:-

No haemolytic streptococci ... 1.

Lty pe . pregent - . hvatessnevares didis !
2 types pregent iesesesesvenes 224
3 types present ..iceeseseieee O
4 ‘types Present | Lscessssessons B

5 types present assessiscesans 1

This observation points to the fact that a con-

siderable amount of cross infection occurs in the

wards.



| a reappearance of type 4; then five negative swabs

(5) Two or three days prior to the onset of the |
clinical manifestations of complications there are |

found in the throats of the patients the same types
apparently responsible for the complications. It ‘
therefore appears that an incubation period of two

to three days (extremes 1 to 4) is necessary for the |
strains of streptococci to establish their patho- i
genesis,

(6) Before a new strain becomes established in i
the throat of a patient a period of some days elapses:
during which the previous strain appears to decreasel
or die out. This was found to be the case in the
majority of patients. There were, however, exceptimﬁ
as is seen in cases 4, 6, 9, 15, 26, 28, etc., where
one type was suddenly replaced by another. I

(7) After three weeks in hospital the number of
positive swabs in each case s teadily decreased. i
Negative swabs, however, did not exclude of the type

last found in the throat still being present. In

case 6, 4.4,, seven negative swabs were followed by

were obtained before this type was again seen, Case
26 shows a similar result - six negative swabs were

obtained before type 11 again reappeared. Another

good example is case 31.
Such a recurrence of a type may be accounted

for by fresh infection with a similar type. This

point was investigated in a patient placed in a
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cubicle by herself (Constance Sinclair, cubicle VR

She showed type 1. Daily swabs were taken with the |
following results:- 1,1,1,1,0,1,1,0,0,1,3,1,1,1,1,0,
0,0,1,1,1,0,0,0,0,1,0. i
This single case gave sufficient evidence that
three or four negative throat swabs do not exclude \
the possibility that a positive throat swab may be
obtained and from which the type last found in the
patient may be cultured.
| (8) With regard to the types of haemolytic sirepr
|

tococci which were found to produce complications,

type 3 accounted for 6,

L] 4 " 1] 8 %
1" 6 ] n 1 '
L 1 " " 3, and untyped strains
n " 3 . |

(9) The untyped strains are interesting. Case
22 developed nephritis and an unknown strain was
isolated from the urine, Case 15, a week later, als@
developed nephritis due to an unknown strain, and
gimilarly with case 21, who had haematuria twelve

days after the last case. No nephritis due to known

strains was observed.

(10) Case 15 was interesting. After the seventh
day of swabbing the original type was replaced by
type 11. This produced nephritis on the third day

after its appearance, and three days later, right and

left sided adenitis. For five days the patient
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|
appeared to improve, but the unknown strain persisted.
|

A sudden rise of temperature to 102° F. then occurred|

and signs of broncho-pneumonia supervened. As the
patient sank type 4 made its appearance along with
the unknown strain. A few days before death type 4

alone was found. After death swabs were taken far

down the throat with a cervical swab. Forty colonies

|
were picked off with the following results:- i

|
33 colonies ... type 4; ‘

1 colony cewn Lype 11, !

6 colonies ... unknown type;

This is the only case that was met with through-
out this work which had three types of haemolytic |
streptococcus present in the throat at one and the
same time.

(11) It is difficult to account for the sudden

outburst of type 6 cross-infections after 7/4/38.

Six cases were infected by this type within the
course of a week. The last occasion when type 6 was

found was on 7/3/38 in case 4. As the case, however,
remained in the ward till 2/4/38 there is the possi- |
bility that this type was still being dispersed |
through the ward. On the other hand it may have

been carried into the ward by the nursing staff.

-y oy mm S - -
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INVESTIGATI O N VI.

The object of this investigation was to ascer-
tain whether any correlation existed between particu—.
lar strains of haemolytic streptococci and complica-
tions. With this object in view all cases from Sep-
tember 1st, 1937, to March 31st, 1938, June 1lst to

June 30th, 1938, and September 1lst to December 31st,

' 1938, were swabbed on admission. When complications

Number

=

MLbs W

occurred the cases were again swabbed.

The following table represents the result of thisg
investigation. The "type" in black represents the
one found on admission; that in red is the "type"
found when the complication occurred: (The number of
the patient refers to the cases to be found in

Appendix B.)

. { Days in
Age.Type. Complications. Type .Hospital.
¢ ] Otorrhoea (R) on 37th day. 4
Late adenitis and measles. 70
1 Late adenitis and measles 3 55
6 4 Late adenitis 4 29
5 1 Rhinitis and adenitis - 37
14 1 Otorrhoea (R) on 8th day. 2 55
Discharged for 39 days.
6 1 Otorrhoea (L) on 7th day. 4 32
Lasted for 17 days. Rhinitis.
8 8 Arthritis of right wrist on 1 25
7th day.
8 1 Otitis (R) Rhinitis & 8 65

Arthritis.



Number | Age. Type.

72

Complications.

Days in

Type., Hospital |

9

10

L

12

13;

14
15
16

17 |

18

19
20

21

22

23

24

25
26

27
28

29

3

il

Otorrhoea (L) on 9th day.

Discharged for 13 days.

Late adenitis.

Otorrhoea (R) on 22nd day

Discharged for 23 days.
Rhinitis,

Nephritis & haematuria on

24th day. Duration - 10

days. Late adenitis,

Late adenitis

Late adenitis

Late adenitis

Late adenitis

Rhinitis

H.S. Tonsillitis. Late
adenitis.,

Rhinitis. Tonsillitis.

Late adenitis with abscess
formation.,

Toxic Scarlet. Died.

il

27

4

Otorrhoea on 11th day. Dischar- 4

ged for 59 days. Late adenitis.

Late adenitis
Arthritis in fingers on 7th
day. Otorrhoea (R) on 14th

day. Discharged for 40 days.
Late adenitis.

Late adenitis

Late adenitis

Arthritis in hands on 8th day.
Late adenitis.

Otorrhoea (R) on 2lst day.

Discharged for 5 days.
Rhinitis & conjunctivitis.

o

o

27

47
49
56

52
28
24
26
85
33

33
52

31

100

44
60

41

33
26

37
39



Numbexr

30

44
45|

46
47

48

| Age.

2

Type.
1

22

11

11

73

Days in
Complications. Type Hospital

Otorrhoea (R) on 1lth day. 4 62
Otorrhoea (L) on 15th ".
Discharged (R) - 27 days.
(L) - 15 days. Rhinitis
and late adenitis.
Late adenitis 1 38
ILate adenitis 2 31
Late adenitis 1 27
Late adenitis 15 33
Rhinitis 1 26
Late adenitis 2 29
Otorrhoea, Mastoid on 15 120
46th day. Discharged
for 44 days.
Rhinitis = 36
Adenitis 1 25
Otorrhoea (R) commenced 4 44
on Hth day. Late adenitis.
Late adenitis - 2 27
Late adenitis 8 27
Otorrhoea(L). Commenced on 4 55
10th day. Discharged for 22

* days. Otorrhoea(R). Com-
menced on 3rd day. Dis-
charged for 30 days.
Late Adenitis. i 27
Otorrhoea(R) commenced 5th 4 7.
day. Late adenitis,
Late adenitis & Rhinitis. 1L 67
Otorrhoea(R) commenced on 4 109

27th day. Discharged for 15
days. Otorrhoea(L) commenced
on 9th day. Discharged for
86 days. Mastoid operation,

Late adenitis. 1 217



| .

No.| Age. Type. Complications. Days in

Type. Hospital)

49 7 S Late adenitis 2 45
50 6 1 Late adenitis 25 27
51 | 8 1 Polyarthritis commenced 2 32
on 9th day.
52 | 4% 2 Late adenitis e 46
53 5 4 Otorrhoea(L) commenced on 4 106
20th day. Late adenitis,
54 i 5 - Rhinitis and Late adenitis 1 76
55 9 28 Arthritis in both wrists: 28 27
= Commenced on 6th day. ;
56 3 1 Iate adenitis. & 27
57 =48 1 Late adenitis. 4 26
58 6 1 Otorrhoea(R & L); commenced 3 90
on 8th day. Vaginitis.
59 6 1 Otorrhoea(R) commenced on 1 64
13th day.
60 | 26 1 Peritonsillar abscess; com- ) 30
i menced on 6th day.
61 i 2 0 Late adenitis 1 26
62 | '3 1 Iate mdenitis 15 28
63| 5 1 Rhinitis - 54
64 | 10 - late adenitis < 30
65 3 15 late adenitis il 26
66 B 1 Late adenitis & Rhinitis. 3 63
67 | 6 1 Late adenitis 1 43
68 | 14 0 Rhinitis. 0 40
69 6 4  Otorrhoea(R) commenced on = 34
! 6th day. Discharged for
22 days.
70 | 4% 1 Otorrhoea (R) = 36

it e S e 56

|



113

74

754

76

77 |

78

79

80
81

82

83 |

84

85 |

86 |

87

88
89

90

w
-

[
el

12

75

Complications.

Otorrhoea(R) commenced

12th week. Otorrhoea(L)

commenced 7th week. Dis-

char%e lasted (R)12:and
3 days.

Polyarthritis on 8th day.
Late adenitis.

Late adenitis.
Rhinitis and adenitis.

Rolyarthritis on 11lth day.
Late adenitis - abscess.

Late adenitis & Measles.
Polyarthritis on 5th day.
Ilate adenitis.

Late adenitis

Late zdenitis.
Otorrhoea(L); commenced on
5th day. Discharged for 17
days. Adenitis,

Late adenitis.

Late adenitis.
Otorrhoes(L); commenced on
25th day. Discharged for
62 days. Mastoiditis.
Rhinitis and Late adenitis.

Adenitis, chickenpox and
measles.

Late adenitis.

Otorrhoea(R); commenced on
2lst day. Discharged for 64

days. Late adenitis, chicken

pox and rhinitis.

Otorrhoea(R); commenced on
9th day. Discharged for
19 days.

Type

—

'Days in

Hospital |

118

29

28
47
52

72
36
92
?1‘
99
39

30
120
101

37
97

31
89

33
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| Days in
‘_QJ Age. Type. Complications. Type. Hosp tel
o3[ 2 Otorrhoea(L); commenced 15 64
| on 12th day.
92 | 6 1 Rhinitis, 6 38
93 | 22 A Otorrhoea(R). Late ade- 1 49
nitis.
94 | 12 1 Late adenitis. 4 28
95| 5 0 ‘Vaginitis. 1 55
96 | 4 - Vaginitis. 0 31
97 | 7 1 Otorrhoea(R); commenced 4 - 57
: on 15th day. Discharged
| for 30 days.
98 | 7 1 Adenitis - 7th day. 28 28
99 6 - Adenitis - 15th day. L 25
100" 10 4 Arthritis of shoulder - 1 - 28
7th day.
i0l.| 'z 1 Rhinitis - 5th day. D 31
102 | 15 1 Arthritis of wrists - 2 26
3rd day.
103 |10 1 Otorrhoea(L) - 6th day; 4 99
| lasted 70 days. Otorrhoea
i (R) - 38th day. Lasted 58 4
\ days.
i Vaginitis. B.coli
104 | 5 - Adenitis - 16th day - 78
| Rhinitis - 42 day.
105 | 8 2 Adenitis - 8th day. 11 28
106 5 8 Otorrhoea - 7th day and 2 126
Aden itis. Dysentry carrier.
107 | 10 1 Arthritis - 3rd day. 1 29
108 |22 1 Arthritis - 4th day. 1 37
Adenitis - 7th day.
109 | 27 b Arthritis - 5th day. 2 31
110 5 1 Otorrhoea(R) - 4th day. 1 26
- Lasted 20 days.
1325189 8 Adenitis - 21st day. 27 36

112 | 6 1 Adenitis - 11lth day. 4 30
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' Days in |
o.IAge. Type. Complications. Lype.Hospital
11310 - Otorrhoea on admission, - 108
Chickenpox - 15th day.
Arthritis - 28th day. 3
Pericarditis + 23rd day. 3
114 | 5 1 Otorrhoea - 16th day. 15 48
Lasted 50 days.
115 | 16 1 Otorrhoea(lL) - 10th day. 15 27
Lasted 7 days.
116l 8 1 Adenitis(R) - 5th day. 3 50
Chickenpox - 39th day.
i a5 1  Adenitis - 18th day 4 65
o= Arthritis & Endocarditis - 4
} 23rd day.
118 | 8 - Adenitis - 3rd day. = 26
119 | -8 1 Adenitis - 12th day. S.viri- 54
aans
120 |10 0 Adenitis - 5th day. 1 25
121 |12 - Otorrhoea - 6éth day. 3 56
122 | 6 1  Adenitis(R) - 6th day. 2 28
123 ls1 7 -  Arthritis of hands - 2 27
| 4th day.
124 |13 O Adenitis(R) - 23rd day. 8 62
1 :
125 | 5 1 Adenitis(L) - 21st day. 8 27
126 |12 1  Adenitis - 4th day.
: J i 37
Chickenpox - 9th day.
127 5 1 Adenitis - 17th day. - 34
128 | 27 - Adenitis - 15th day. 3 31
129 | 8 1 Adenitis - 17th day.’ 3 40
130 /13 - Early Adenitis, - 30
131 |11 1 Arthritis - 6th day. 1 27
12 v P
3 | 9 2 Early Adenitis. 27 33
133 | 27 1 Otorrhoea(L) - 6th day. 1 43
Otorrhoea(R) & Rhinitis - 1

11th day.



135

136
137

138

139 |

140
141

142

143

144 |

145

146

147

148
149
150

151 |
1520

153

. | Age. Type.

3% O
ok 2
4 1
6 2
4 -
3 1
12 1
2
2 -
1 1
4 =
5 1
7 0
4 1
2z -
3l
3 1
11 1
8 2
9 d

78

Complications.

Late Adenitis.
Chickenpox.

Late Adenitis
Otorrhoea - 47th day.

Lasted 22 days.
Adenitis & Measles,

Otorrhoea(R) - & Cellu-
titis of right ear =
12th day.

Late Adenitis and
Measles.

Late Adenitis and
Chickenpox.

Early Rhinitis.

Otorrhoea(L) - 1l2th day.
Lasted 57 days. Adenitis.

Otorrhoea(R) - 10th day.
31 days. Chickenpox.

Late Adenitis & Rhinitis.
Measles, Chickenpox &
Pneumonis,

Otorrhoea(L) - 13th day.
Otorrhoea(R) & Mastoid.

Otorrhoea(lL) - 12th day.
Late Adenitis.

Otorrhoea - 29th day.
Lasted 14 days.

Otorrhoea(L) - 5th day.
Otorrhoea(R) - 10th day.

Rhinitis.

Rhinitis

Early Adenitis & Rhinitis.

Early Adenitis.
Barly Adenitis.

Late Adenitis.

Days in
Type. Hospital
] 53
3 88
4 80
1 138
4 7
2 88
2 29
4 75
4
™ 51
HMixed _
culture 113
4
= 133
51
3 55
1 39
1
2 58
1 95
E 39
28 25
2 27

30



No.| Age. Iype.

161

154 2 1
TES{igi s 1
156| 16 2
157 2 -
158 6 il
159 1 1
160 6 -

4 1

16al:18 " 9

163
164

|
165

166‘
|

167?
168
169

170
171
172

173
174

175

8 =
2 1
8 1
6% 1
8 1
1 g
3 1
6 0
6 1
28 1
8 iy
B 27
8 2

79

Days in
Complications. Type Hospital
Otorrhoea(R) - 7th day. 15 38
Late Adenitis & Rhinitis. 3S.vir- 84
Measles . 1Uans .
Early Adenitis il 33
Late Rhinitis. Measles - 72
and Chickenpox.
Otorrhoea - 1l4th day. Mixed 42
Lasted 21 days. Culture.
Late Rhinitis. - 49
Otorrhoea(L) - 17th day. 2 38
Lasted 7 days.
Otorrhoea(R) - 12th day. 1 41
Adenitis.
Late Adenitis & Otorr- 3 54
hoea(R) - 21st day.
Late Adenitis. = 4.4
Late Adenitis & Chickenpox. 2 44
Otorrhoea(Rg - 1l1th day. 3 113
Otorrhoea(l) & Mastoid 3
Nephritis - 19th day. Lasted 6 74
12 days. Adenitis. 6
ey Mixed
Early Adenitis, cul ture. 32
Early Rhinitis 1 27
Otorrhoea(R) - 4th day. 4 146
Mastoid & Rhinitis. &
Early Rhinitis 3 26
Late Adenitis 1 31
Otorrhoea(R) - 13th day 2 53
Otorrhoea(L) - 1l4th day. 2
Late Adenitis, 2
Late Adenitis - 20th day. 1 39
Otorrhoea(R) - 20th day. 4 63

Discharged for 35 days.

Late Adenitis, 4 54
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-Days in |
No. Age. Type. Complications. Type Hospital
176 |8 2 Late Adenitis. 4 74

Chickenpox.

197 R P Otorrhoea(lL) - 9th day; = 127
discharged 27 days.

Otorrhoea(R) - 46th day; 5
discharged 58 days.
Late Adenitis. 4
1 78 =4 1 Otorrhoea(R) & Adenitis. ﬁ 64
Rhinitis.
179 | 6 4 Otorrhoea - 4th day. 3 130
‘ Mastoiditis. 53
180 | 5 8 Late Adenitis 1 43
181 Igz 1 Late Adenitis 11 30
182 | 58 1 Late Adenitis & Chickenpox 27 86
183 | 13 1 ILate Adenitis & Chickenpox 27 77
184 | 45 1 Otorrhoea(R) - 12th day; 1 28
discharged 7 days.
185 |10 2 Adenitis - 3rd day. 10! 30
186 | 5 1 Otorrhoea - 8th day; dischars 6 44
‘ ged 30 days.
187 ‘ 3 - Rhinitis & Chickenpox. 4 50
188 (=2 4 TLate Adenitis, Measles & 4 67
| Chickenpox.
189 | 5 4  Rhinitis - 17th day. 6 33
190 | 32 - Arthritis of fingers and = 24
. wrists - 3rd day. '
191 | 8 1 Rhinitis, k 63
192 | 3 - Otorrhoea - 36th day. - 52
Adenitis. =
193 |31 1 Arthritis of shoulders - 5th 1 36
day. Otorrhoea(R) - 15th day., -
194 | 8 1 Otorrhoea(L) - 2nd day. 1 47
195 | 24 0 Late Adenitis. 1 38
196 | 6 2  Otorrhoea(L) - Sth day; g.viridans 47

discharged 35 days.



200

201

202
203
204

205
206

207
208

209
210

511
212
213

214

215

1 20

81

Days in
Complications. Type. Hospital
Late Adenitis. - 45
Late Adenitis. 4 26
Polyarthritis on admis- 2 23
sion. Adenitis - 6th day 1
0torrhoea(R) & Mastoiditis 87
on admission. Pyrexia - 4
11th day.
Late Adenitis 6 40
Septicaemia & Cellu- 3 3
litis. Died
Otorrhoea (R & L) - 1 85
1st day.
Rhinitis. 1 63
Adenitis - 2nd day. 4 37
Arthritis of wrists -  liixed 26
6th day. cul ture
Adenitis & Rhinitis. d! 75
Otorrhoea(R) - 12th day. - 68
Adenitis & Rhinitis. 15
Adenitis & Rhinitis Mixed 57

culture

Adenitis - 3rd day. 1 28
Otorrhoea(L) - 5th day. - 46
Discharged 30 days.
Chickenpox.
Otorrhoea(R) - 14th day. - 110
Late Adenitis & Rhinitis., Mixed 67

culture
Empyema.. St.aureus 46
Arthritis of wrists - 1
4th day. Adenitis 32nd
day.
Adenitis - 3rd day. &
Peritonsillar absgegs = 4 34

7th day. Chickenpox
19th day.



Nﬂ4w Age.
216} 8
21718
218 | 2%
219 | 3
220 | 2
221 | 74
222 |
223 4
224 | 34
225 | 2%
226 | 2%
297 | 1
228 | 39
229 | 7%
230 | 8
231 54%
232143
233 =85
234 | 10
235 8
236 11
237 | 10
238 | 8
239 | 15
240 | 37

Type

82

Complications.

Days in

Type Hospital

Otorrhoea(R) 5th day. Lasted -
23 days. Otorrhoea(L) - 13th =

day. Lasted 10 days.

Barly Adenitis.

Early Adenitis & Chickenpox
Late Rhinitis

Late Adenitis

Late Adenitis

Late Adenitis

Vaginitis

Late Empyema (L)

Late Rhinitis.

Late Adenitis

Late Adenitis & Chicpenpox
Myositis - 3rd day.
Vaginitis - 25th day.
Rhinitis - 12th day.
Arthritis - 2nd day.
Pyrexia - 10th day. (Finger
incised). Septic finger on
admission.

Adenitis - 19th day.

Blood & mucus in stool -
24th day.

Adenitis - 5th day
Arthritis - 6th day.

Arthritis - 5th day.
Adenitis - 14th day
Adenitis - 8th day.
Adenitis - 11th day

Arthritis on admission

2
27

8

St .aureus

il

27

S.viridans

Mixed
culture

44

30
38
79
34
35

39
41

62
58
a4
74
23
57
28
26
48

38
46

41
33
47
33
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! Days in

No.| Age. Type. Complications. Type. Hospital
oa1| 7 = Vaginitis - 8th day. 8 34
242| 14 1 Arthritis - 3rd day. 1 25
243| 21 1 Arthritis - 2nd day. 4 26
244 10 1 Adenitis - 6th day Mixed 36
; culture
245 10 1 Vaginitis - 16th day B.coli 45
246 9 4 Adenitis - 5th day i 47
247 | 27 - Arthritis of wrists - = 25
| 12th day.
i Myositis - 8th day.
248 16 1 Adenitis - 8th day. 2 27
249! 5 1 Pyrexia - 6th day. 3 74
250: 7 1 Vaginitis - 8th day B.coli 49
2511 9 4 Adenitis - 6th day v 40
Arthritis - 18th day Mixed
cul ture
252 30 e} Otorrhoea(L) - 17th day. = 29
Lasted 4 days.
253| 14 - Septicaemia & Acute - 1
Nephritis. DIED,
254 8 1. Otorrhoea(L) - 19th day. 4 29
I Lasted 7 days.
255‘ 14 = Adenitis, 4 45
256| 13 il Late Vaginitis 15 33
257| 124 1  Polyarthritis - 30th day. Mixed 88
- Otorrhoea (R) - 9th day. culture
2658 2 - Adenitis - 8th day - 20
Otorrhoea - 16th day. ]: 41
2591 k-1 Vaginitis - 27th day 4 35
260 3k 1 Adenitis - 6th day. 2 32
261 | -1 i) Rhinitis - 17th day. 4 42
262 4 B Vaginitis - 19th day. 23 53
263117 0 Rhinitis (purulent) - 1 3l

19th day.
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|
. Days in
No.| Age. Type. Complications. +  Iype. Hospital |
264 | 27 1 Arthritis - 12th day. 3 41
265 | 5 1 Blood in stools - 5th day 28 29
266: 5 1 Blood in stools - l1llth day. 28 64
Adenitis - 34th day. 1
267 | 4 - Rhinitis - 6th day. Mixed 27
Adenitis - 15th day. CUéture
Ol
268 | 43 1 Adenitis - 3rd day. 1 36
\ Vaginitis - 21st day. 4
269‘ 9 2 Adenitis - 6th day. 2 39
2?0‘ 2k 2 Rhinitis - 23rd day. 4 - 94
271} i 1: Rhinitis - 31st day. - 48
272 | 22 1 Adenitis - 2nd day. 3k 27
273| 5 1  Submaxillary Adenitis - 15 29
12th day.
Incised (pus) - 20th day. 15
274 | 5% 1 Tonsillitis - 17th day. 25 28
275 | 3 2 Adenitis - 10th day. 3 56
= Submental Adenitis - 17th day. S.aureus
Rhinitis - 23rd day. 8
Submental abscess incised -
34th day (Pus). S
276 | 1 4 Rhinitis - 13th day. i 28
2778 1 Otorrhoea(L) - 3rd day. 1 143
. Acute Mastoiditis - 13th day. 1
, Operation - 15th day %Pus) 1
Otitis (R) - 23rd day. 4
Pyrexia - 38th day. 4
278 - Pyrexia - 8th day. = 27
279 - Adenitis (L) - 6th day. = 36
Adenitis (R) - 11th day. 3
280 | 1 Rhinitis - 25th day. - 98
281 | - Rhinitis - 7th day. - 28
282 | 6 - Pyrexia - 9th day. = 44

283 | 8 1 Adenitis - 25th day. 2 39
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Days in
No. Age. Type.  Complications. Iype. Hospital |
o84/ 8 1 Rhinitis - 20th day. 3 83
285/ 8 1 Rhinitis - 3rd day 1 38
; Septic thumb - 24th day 1
! (Pus.)
286| 8 -  Pyrexia - 8th day. = 57
287] ' 3 1 Adenitis - l4th day. 2 74
288! 3% 2 Pyrexia - 7th day. 1 79
i Rhinitis - 24th day. 2
289| 5% 1 Adenitis - 24th day. 1 39
k Rhinitis - 27th day L
‘290 8 1 Adenitis - 5th day. P 59
Rhinitis - 18th day 4L
‘ Vaginitis - 28th day. i
291187 1 Adenitis - 20th day. 2 37
292/ 7% - Rhinitis - 12th day. z 35
293| 18 0 Vaginitis - 15th day 23 38
294i 12 1 Adenitis - 34th day. 15 46
295/ 9 1 Rhinitis - 25th day. - 43
296| 7 1 Adenitis - 16th day. 2 35
T Mixed
297! 5 2 Rhinitis - 17th day. SR 26
298| 9 0 Rhinitis - 13th day. 1 53
' Septic finger - 29th day S.sureus
(Pus).
209 | =¥ 1 Vaginitis - 15th day. 23 32
300| 10 - Enteritis - 4th day. (Sonne) - 30
301 - Rhinitis - 3rd day. = 29
302 1 Rhinitis - 10th day. - 29
303 6 11  Adenitis - 5th day. 11, 25
304 6 1 Adenitis - 8th day. st 30
305/ 19 1 Mastoiditis - 3rd day. 1 69
306, 27 1 Arthritis - 2nd day. 3 33
307| 27 1 Adenitis (L) - 25th day. 4 68



No.

308
309

310

311

312 |
313 |

314

315
316

317

318 |

319

320
321
322
323
324
325
326
327

328 |

329
330

A

1%

| 10

Type.

(=5 ey ey ]

=
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Complications.
Rhinitis - 3rd day. 1
Adenitis - 24th day. 4
Adenitis - 2nd day. i)
Rhinitis - 28th day. 4
Vaginitis - 12th day. S.aureus
Rhinitis - 11th day. 3
Adenitis - 3rd day. 4
Rhinitis - 16th day. 4
Rhinitis - 8th day. ~
Adenitis - 3rd day. 4
Nephritis - 21st day. -
Adenitis - 23rd day. 5
Pneumonia - 30th day. Died.-,4.,1]
Nephritis - 29th day. £
Adenitis - 31st day. -
Adenitis - 3rd day. =
Rhinitis - 6th day. -
Nephritis - 9th day. 4
Rhinitis - 34th day. 4
Rhinitis - 17th day. 3
Adenitis - 12th day. 11
Adenitis - 7th day. 2
Adenitis - 7th day. -
Adenitis - 6th day. 2
Relapse - 20th day. 11
Blood in stool - 28
1l1th day (Stool)
Arthritis - 3rd day. 1
Coryza - 15th day. g
Adenitis - 5th day. 27

Rhinitis - 11th day.

Days in
Type .Hospital

30
36
36
72
27
30
42

48

25
38

57

53

54
39
34
5

33
26

48
35

35

&7

22



NO.

331
332
333

334
335
336
337
338
339

340.

341

342

343
344

345
346
347
348
349
350
351
352
353
354
355

52
14

49
21

19

e s [

=

87

Complications.
Adenitis - 23rd day.
Rhinitis - 3rd day.
Adenitis - 2nd day.
Rhinitis - 7th day.

Septic Toe - 19th day (Pus) 1

Arthritis - 2nd day.
Arthritis - 4th day.
Rhinitis - 3rd day.
Arthritis - 4th day.
Adenitis - 18th day.
Arthritis - 15th day.

Adenitis - 24th day.
Otorrhoea(R) - 39th day.

Adenitis - 4th day.
Adenitis - th day.

Rhinitis - 7th day

Days

Type Hospital

in

i

|

SRR S N R
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2

Adenitis & Relapse - 31st day. 3

Gland incised - 38th day (pus) S.aureus

Rhinitis - 11th day
Adenitis - 7th day.
Adenitis - 15th day.
Arthritis - 5th day.
Rhinitis - 5th day.
Rhinitis - 13th day.
Otorrhoea(R) - 2lst day.
Vaginitis - 26th day.
Adenitis - 28th day.
Otorrhoea(R) - 21st day.

Rhinitis - 22nd day.

15

27

15
ik
Mixed culture

2

35
44

72

52
29
29
29
24
31
41

)

37
29
70

26
34
24
25

33
64

76 -

43

4.

40
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Days in
No. | Age. Iype. Complications. Type.Hospital
356 6 1  Adenitis - 10th day (Tonsil- 25 29
| litis case)
357/ 12 1  Arthritis - 9th day 2 28
358! 16 4 Adenitis - 2nd day. & 47
| Otorrhoea - 6th day. 4
_'-’,5'9I 9 1 Adenitis - 5th day. Mixed culture 32
360/ 5 0 Pyrexia (Relapse) - 34th day. 1 74
361!- 7 4 Adenitis - 6th day. 4 25
362’ 8% - Adenitis - 6th day. 4 27
.363‘ 8 1 Adenitis - 9th day. 4 26
364 8 1 Adenitis - 10th day. 4 32
365: 35 = Myositis - 5th day. 1 48
3661 67" 1. Adenitis - dth day. s 28
367 6% 1 Empyema case, Pyrexia 4 44
22nd day.
368: 54 1 Vaginitis - 20th day. 25 47
369/ 10 1 Relapse - 15th day. 3 43
| Arthritis - 23rd day. 3
370/ 100 - Relapse - 14th day. - 38
' Vaginitis - 18th day. 23
371 3 1 Rhinitis - 24th day. 4 42
372| 3 1 Rhinitis - 8th day. 11 27
3?3: 3 3 Adenitis - 7th day. s 31
374 2% %3 Adenitis - 4th day. 3 31
Rhinitis - 5th day. 3
375| 1% 4 Rhinitis - 8th day. 4 98
376/ 2% -  Adenitis - 35th day. P 59
377| 4% 1 Relapse - 31st day. > 59
378/ 4 3 Adenitis - 5th day. 3 49
379| 3 4 Adenitis - 5th day. 4 32
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Days in
No. Age. Type. Complications, Type. Hospital
380| 45 4 Rhinitis - 22nd day. 4 77
Adenitis - 29th day. 4
381| 3 il Adenitis - 23rd day. a 80
i.
382 2 i Adenitis - 13th day. 6 46
| Rhinitis - 15th day. 6
|
383 4 1 Rhinitis - 26th day. 1 47
384| 3 4 Adenitis - 5th day. 4 49
REMARKS ,

The total number of cases showing complications
|.W'hich occurred during the above period was 414, but
those cases which were admitted with complications

have not been included in the above list.

In the 384 cases noted there occurred 455 compli-

cations. These were bacteriologically typed as

follows:-
i H. 8. Strains, etc. Number of Complications.
i Type 1. 99 (21.9 per cent) |
| ol 2 49 (11.9 " W) |
| = 31 (6.8 o)
.' " 4 93 (20.4 LS |
"G 13 (2. » ")
" 8 8i(1ng. ® o) |
b Tt T2 (2u6 i)
i 17-(3.7 * L)
e 4 (0,9 » )
L) 4 (0.9 o )
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H.S5. Strainsg, etec. Number of Complications.
Type 27 9 (1.9 per cent)

" 28 6 (1.3 " )
S.aureus 7 (1sh " )
S.viridans 4 (0.9 " )
Mixed organisms 19 (4.1 " )

B. coli 4 (0.9 ; )
Untyped H. S. 06 (X7 " )
455

(1) 280 of the complications were produced by !
strains different from those with which the patients |
entered hospital.

(2) 92 of the complications were produced by the
seme strains with which the patient entered hospital.
(3) 49 of the complications were produced by
strains which could not be typed, and occurred in
those patients who, on entry to hospital, also had
untypable strains, These complications, therefore,
belong either to group 1 or to group 2.

(4) 34 complications were produced by other |

types of organisms.

Converted into percentages these figures are:-

1. Complication types different from types on ;
entry: 61.5% |

: |
2. Complication types same as types on entry: 20.2% |
3. Untypable strains in both cases: 10.8%!

4. Complications due to other organisms: 7.5%|
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(b) Of the 63 patients who developed complica-
tions before the fifth day and who had typable strains
in their throats, 33 contracted their complications
from the same strains they had on entry to hospital.
After the fifth day in the wards there was a steady
increase in the number of complications due to types
of haemolytic streptococci differing from the original
ones. Thus after the second week over 90 per cent of |
complications were due to new strains., |

This is very significant for it points to the
fact that the longer the patients remain in the wards
the more likely are they to become infected with new
strains, and so develop complications. This state-
ment must, however, be qualified for it is noted that
after the patients have been in the wards for some
considerable time the throat swabs become increasingly
negative. This appears to indicate that, after a cer-
tain time, the longer the patients are exposed to
cross infection the greater becomes-the immunity to
the many types of the haemolytic streptococci.

The following experiment shows the steady
decrease of haemolytic streptococci in the throats ofl
cases during their stay in hospital. (Only uncompli-
Cated cases have been selected for this table. Com-
Plicated cases with discharges for long periods would
Obviously be unsuitable to demonstrate the point.

Swabs were taken at the end of each week).

X
0

positive swab.
negative swab.
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During 5th
week.,

2nd 3rd 4th
week, week. week.

1st
week.

Case
No.

X

2.

M o M M
M H M O
Lo T

10.
4,
12,
19,
14,
15.
16.
17
T8
19.

20.
20

22,
e
24,

25.
26,

2

X

28.
29.
30.

X




' After the 1st week out
| n W 2nd " L
i W 3rd i n
" " 4th " "
" W 5th 1 "
This

93

"

of patients from a single ward.

30 cases

f n

1 was negative,

3 were negative.

8 " 0]

1 5 0] "
20 " "

table was not compiled by swabbing a number

To obtain this table

121 patients were swabbed weekly and all cases leaving

hospital on or before the 28th day have not been

TEL

inecluded.

The numbers above refer to the following:-

Patients.
Annie Irvine
Elizabeth Devine
Lucy Douglas
Agnes Blyth

Kath. Brogan

. Amelia Clark

. Margaret Conie

James Stewart

Gerald Paven

- Winnie Galloway

Margt. O'Saughness
Joan Lear

William McCurdie
Jane White

Mary Henderson

Admitted Days in hospital
22/11/37 46
20/12/37 30
22/12/37 40
28/12/37 33
3/2/38 38
12/2/38 32
21/2/38 34
25/2/38 30
4/3/38 37
7/3/38 34
9/3/38 32
12/3/38 30
23/3/38 32
30/3/38 35
4/4/38 30
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iIJ.B.
19.
20.
21.
29,
23,
124,
25
26.
27,
28.
29.
30.

streptococci found on admission in those of the 384

Patients.

Joyce Livingstone
William Thomas
Kenneth Fyfe
Annie Paton
Thomas Dowie
Isabella Falconer
Neil Lynch
Helen lMcDonald
Christina Walker
Thomas O'Brian
Arthur Fenning
Hugh Elliot
Edwérd Milligan
William McPhee

Elixins Stewart

(e) A classification of the types of haemolytic

94

Admitted Days in hospital

11/4/38
15/4/38
28/4/38
9/5/38
9/5/38
16/5/38
19/5/38
23/5/38
9/6/38
9/6/38
18/6/38
22/6/38
24/6/38
1/7/38
5/8/38

34
33
38
30
30
30
3d
33
31
32
32
32
30
30
33

cases who gave positive swabs (viz. 366) is as_ follows:-|

(For comparison the number of cases which did not

develop complications during the same period is also

given,)
Type of Number of patients Number of patients
H., 8. with complications. without complications
1 221 - 60.4% 515 - 55.2%
2 22 - 6.0% 101 - 10.8%
3 4 = L% 52 = 5.6%
4 31 -  8.9% 33 = - 339%
8 7 = 1i9% 22 - 2i4%
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Type of Number of patients

Number of patients

366 --100.0%

The significance of the ab
clear. The follbwing table of
four types may facilitate reaso

Igzpes. Percentage of
types of H.S.on Percenta

H. 8. with complications. without complications.
11 3 - 0.9% 12 = 1.3%
15 1. 10:4.3% L2 = 133%
22 1 - 0.3% 3 = 0.3%
27 1 - 0.3% 7 - 0.8%
28 1 =" .0.3% 2 - 0.2%
Untyped 74 - 20.2% 173 - 18.6%

932 - 100.0%

ove facts is not quite
percentages of the first

ning.

ge of Percentage of |

admission.Cases types of H.S. types of H.S. |
later showing in complicated in uncompli-
complications. cases. cated cases.

l. 60.4 21 .9 55‘2

2. 6.0 11.9 10.8

3 IR 6.8 5.6

L4 8.5 20 .4 3.5 |

sion in both complicated and un

nearly the same (plus-minus 60%

would appear that type 1 is not

In both cases the percentage of

Type 1. The percentages of this type on admis-

complicated cases were

). This type accounted

for 21.9 per cent of complications. From this it

as pathogenic in its-

production as the other three types to be considered.

Types 2 and 3. These may be discussed together.

types on admission,
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' in patients who later had complications, was low (6.0?
and 1.1 per cent), whereas the percentages of types
Ein the complicated and uncomplicated cases were high

| (11.9, 6.8 and 10.8, 5.6). The low percentages in
column 1 and the high and almost similar percentages
in columns 2 and 3 appear to indicate that types 2

and 3 were more pathogenic in producing complications
than type 1; but only in those cases which were |
admitted without this type.

Type 4. Relatively there were twice as many
admissions with this type (showing .complications
later) as uncomplicated cases with this type (8.5% :
3.5%) . Furthermore this type was present in 20.4 per
cent of complications. Type 4 is highly interesting,
because 20 of the 31 cases (see page 995) who were
admitted with this strain also developed complicatiors
from it. This indicates the high pathogenicity of
which this strain of haemolytic streptococcus is
capable, This fact is further borne out when we con-
sider that only 3.9 per cent of uncomplicated cases
were admitted with this type.

The general conclusion is that type 1 is not
highly conducive to complications, but that these
Probably arise from this strain by its preponderance
in the wards, considering that over 50 per cent of
cases admitted are due to this type.

Types 2 and 3 are more pathogenic than type 1,

but only in cases not admitted with these types.
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Type 4 is highly pathogenic and accounted for
20.4 per cent of the complications, about as many as
that produced by type 1, but which accounted for

seven times as many admissions.

When the other types 8, 11, 15, 22, and 27 are
congsidered on the above basis, it is found that they
fall into the same class as types 2 and 3. They
produce from 0.9 to 3.7 per cent of complications,
| but most of the complications occur in patients
admitted with other types, particularly type 1.

Type 15 appears to be slightly more pathogenic than
the other types.

Type 28 falls into the same category as type 4.
This conclusion is the result of an investigation
which was carried out May 1938 and will be referred

to later,
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SECTION 3.

Correlation of Bacteriological and Clinical |

Findings.

(a) Uncomplicated cases.

Of the 1,432 cases swabbed during September to

December 1937, January to March 1938, and June of the |

same year, 949 of those which gave positive swabs
were uncomplicated.

These were typed as follows:-

Type 1 === 515
" 2 --- 101

Vo e A
T S
e o5
Il S S
e = (]

" 22 --- 3

" 93 o< 2
BE2has 9
h27 === 7

" 28 --- 2
Untyped --- 173

Total 949

Of these types, 1, 8, 11 and 25 showed the mild-
est form of scarlet fever, and the patients had an
average stay of 24.8 days in hospital,

Types 2, 15, 22, 23, and 28 produced a scarlet
fever which necessitated an average stay of 27.8
days in hospital.

Type 15 caused twelve patients to remain in
hospital for an average period of 30.7 days.

The average number of days for types 3, 4, 6 and

27 was 34.
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It remains evident that type 4 was one of the

most pathogenic of the strains encountered.

—— - ——

(b) Complicated Cases.

To show the relationship between bacterial types |
and complications the following table (see next page) |

has been compiled:-

(For the sake of convenience these abbreviations |
have been adopted:-

Adenitis.

Ad.
Ot. - Otorrhoea.
Ar. - Arthritis

En., - Endocarditis.
Rh., - Rhinitis.

Ma. - Mastoiditis.
Va. - Vaginitis.
Ne. - Nephritis.
Py. - Pyrexia.

Re. - Relapse.

0.C. - Other Complications.)
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Adenitis.

Of the 404 complications 169 were adenitis.
Type 1 had the highest number, namely 41. Types 2, 4;
and certain unknown strains accounted for 82 of the
cases.

Of all the types, 27 showed a greater tendency
than any other to produce this complication, Only 9
guch cases were recorded, and all 9 were adenitis
(100 p.c.). After this came type 6 with 60 p.c.,
then type 2 with 58.7 p.c. and type 11 with 54.5, ‘
thereafter types 1, 3, 4, 8, 15, 25 and 28. Of the |
frequently occurring types, 2 is the most important,
for, as we have seen, more than half of the complica-

tions it produced were adenitis.

Rhinitis.
This condition was present in 65 out of the 404
complications.

Type 1 again accounted for the highest number of |
cases, namely 19, of all the types. The unknown |
8trains accounted for 13 cases, and type 4 for 15
cases,

Type 11 had the highest predilection to produce
this complication, - 27.3 p.c. of all complications
due to this type being rhinitis. Thereafter came
type 6 with 20 p.c., unknown strains with 19.4 p.c., ;
type 8 with 18.2 p.c., and types 4 and 3 with 16.5
P.¢. and 15.6 p.c. respectively., Of the common types

these last two showed the greatest tendency to produce

rhinitis, particularly type 4.
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|

|

Otorrhoea. |
R |

80 of the 404 complications were otorrhoes.

Type 4 produced the greatest number of cases,
namely 25; thereafter the unknown strains accounted
Ifor 19, and type 1 for 15,
Type 15 showed the greatest tendency to produce

this complication. 31.3 p.c. of all complications

4 is the most important for 27.5 of the complications

produced by this type were otorrhoea.

Mastoiditis.

\from this type were otorrhoea. Of the common types,
[ 6 cases occurred among the 404 complications.
| Types 1 and 4 were the highest, with two cases each.
f Type 15, as in otorrhoea above, was the type
with a greater tendency than any other to produce

this complication.

Arthritis. '
33 of the 404 complications were arthritis. ;
Type 1 had the highest number, namely 11. Type 2 on |

| the other hand had the greatest proclivity to produce!

this complication.

Vaginitis.

15 cases occurred among the 404 complications.

Types 4 and 23 each produced three cases and were the |

highest recorded for the various types.
The greatest tendency to produce this complica-

tion was shown by type 23. 100 per cent of complica~- |

|
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tions due to this type were vaginitis. Thereafter

e ——tre e =

came type 25 and then type 8.

Nephritis.

|
Of the 404 complications 5 were nephritis. Cer-
|
|
|
|
|

tain unknown types accounted for 3 of the § cases.
The other 2 were caused by types 4 and 8. 1In terms
of percentages, type 8 showed the greatest proclivity

for producing this complication.

|
Deaths. ! /

Three deaths occurred due to types 3, 4, and | *

some unknown type respectively.

Type 3 showed the greatest tendency for causing
death. 3.1 per cent of complicated cases due to this
type died.

The other complications can more conveniently be

studied on the table given on page 99.

The only types which deserve separate mention ‘
are 25 and 28. 33.3 p.c. of type 25's complications
were tonsillitis. 50 p.c. of 28's complications were |
enteritis in which blood and mucus were found in the
stools., 1In all three cases the organisms were isolatl

ed from the faeces. |

- e . m am S e a e =

(e) Investigation.

An interesting point which has come to light in
this investigation is that the average stay in hospi-

tal of cases with complications varies with the type. |




L&| 1)

Tﬂ
L

:i&

103

The following table will bring this out:-

Type Average Stay in Hospital.

Y e s aaler. 163/0 days.
4 e Ty 59.4 n
6

Ssaiseelsts T L T
27 e GO RN 49.9 8
i 4 seasssase 47.7 *

S P e R £ E IR L)
S R 44.7 v

flUntyped Strains ......... 44,3 "

2 L R S N 43-2 "

o By 1o L. 4.2
T Ly S RO 7 O
< e S RSt 7 2 AR
25 Slalnlets sl s 7 P b

Taking all the complications together we find
that the average stay in hospital per case was 52.0
days.

For the period of fifteen months - from Septem-
ber 1st 1937 to November 30th 1938 there were 600
cases who developed complications,

The average stay in hospital for uncomplicated
cases was 27.3 days. The difference between the two
averages - 52,0 and 27.3 is striking. If we consider
that complicated cases stay at least 24 days longer
in the wards, then, during the fifteen month period
mentioned, the 600 cases with complications were an
additional burden to the hospital to the extent of
14,400 days.
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During the month of May 1938 there were 131

admiss ions of-scarlet fever cases
Hospital. During the same period

who developed complications.

The total number of

complications were 78, and are as follows:-

During this period a routine examination of all

cases was not being undertaken and only 20 admissions

Adenitis
Otorrhoea
Rhinitis
Vaginitis
Nephritis

Arthritis

AT
. Lol
el 8
R
AR

L 2

were swabbed, with the following results:-

Patient.
Nurse Alice Galloway
Dorothy Lemon

Robert Pollock

Nurse Margaret Colville

Stewart Gillies
William McLean
Nancy Millar
Robert Hendry
Alistair Wilson
Agnes Forbes
Stella Jack
Stewart Dean

Neil Lynch

to the City Fever

there were 52 cases

Admitted. Iype. |
1/5/38 1
2/5/38 1
5/5/38 2
7/5/38 -
8/5/38 &
11/5/38 28
12/5/38 1
15/5/38 1
16/5/38 1
16/5/38 25
16/5/38 L
18/5/38 0
19/5/38 e




Patient.

Helen Millar
Jean Eddington
Mary Morrison
Owen Ward
James Scott
Margaret Allan

Moira Hay

105

Admitted,

22/5/38
24/5/38
25/5/38
25/5/38
25/5/38
28/5/38
31/5/38

Fifteen of the complications were swabbed.

were as follows:-

=
.

L -

L]

O GO =N S BT (0 no

S R = R R
TSN GO
. » .

15,

Patient.

James UMcKenzie

. Martha McKenzie

Molly Skillin
Margaret Millar
Kath. Elms
Alister Wilson
Mary McDougall
Helen Millar

Ella Gow

. Joan Harsburgh

Alice Darrell

. Nurse Agnes Cation

Lena Topp
Betty Carter

Evelyn Alexander

2

The

Vaginitis.

types of haemolytic streptococeci found in these cases |

Type
Admitted., Complication, of H.S%
11/5/38 Otorrhoea 28 |
12/5/38 Rhinitis s
12/5/38 Otorrhoea 28
15/5/38 Otorrhoes it
15/5/38 Otorrhoea 28
16/5/38 Otorrhoea 28
19/5/38 Otorrhoea 4
22/5/38 Vaginitis 28
23/5/38 Vaginitis 28
23/5/38 Otorrhoea 4
27/5/38  Adenitis 28
28/5/38 Arthritis of arms 28
28/5/38  Adenitis 0
30/5/38  Adenitis 2
31/5/38 Otorrhoea & 28




|of the fifteen cases showed complications due to type
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of the 14 cases showed type 28 (64.3%) |
" n " " 4_ !

1" 1" n 1" ] il 2

o S L A R )

i W " n u 1 ‘

e an untypable strain,

ST

" Wiiss 8 n had a negative throat swab. ‘

Although only a small percentage of the cases

with complications were typed, the fact that nine out

28, suggests that the great rise of complications

during May was due to an active spread of this type
through the scarlet fever wards of the City Hospital.
That one of the cases swabbed had this type on
admission suggests that other cases with this type maf
also have entered hospital. This would account for |
the spread of complications from this type in several |

and not only in one of the wards. ‘

The important and interesting question of I
virulence arises here, :
Type 28 had been found thrice in throats on ‘
admission during the months of September, October and
November 1937. It had also occurred in six complica-
tions:- two cases of adenitis,
one case of arthritis,
three cases of enteritis.

It is difficult to determine how an organism

which presented the virulence shown by type 28 during




107

the May outburst of complications, remained practic-

ally non-pathogenic when introduced into hospital

some months before. It appears reasonable to assume \

that its virulence may become attentuated or enhanced‘

depending upon factors outside the scope of this

investigation.

It is interesting to note that during the month
of May there was a sudden and sporadic outcrop of
type 28 cases who entered the hospital.

| observed in the graph designated "Fig.lO0" which

follows page 38.-

(e) Investigation (September 1lst to November 30th,

1938).

During the three months all admissions were

&

swabbed with th&qé results.

Out of 259 cases 248 gave positive throat swabs

These were classified as follows:

Pype - 1. inses 60 icases.

S L
R R o
" 6 o a s alels 14
8

e 8 o 0 9
Untyped S les G

n

248

"
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A reversal of these types - 1 and 4 - was the

| state of affairs during the same period of 1937, as

shown below:-

1937. 1938.
September, October and September, October, Novem-
November, ber.
Type 1. 316 60
"4 28 110

During September, October and November, 1938, there
occurred 75 complications in 57 patients, classified
as follows:-

AGenItIsS oidaess 24

RATNILES wuewae 19

Otorrhoea ..... 18

APENTALES <iesos 3

Vaginitis .... 1

Nephritis .«es. 2

Otitis medis .. 2

Pyelitis <euws 1

Relaps8e .eeess 4

On classifying these the following results were ‘

obtained:-

’ Admit- Compli- Days in |
Patient, Age. ted. Type. cation. Type. hospital
Jane Dick- 10 3/9/38 1 Otorrhoea 4 36
Mgt.McDoug- 9 13/9/38 2 Otorrhoea 4 34
all, Adenitis 4
Cynthia 8 17/9/38 4 Early Arthritis 6 57
Swift, Rhinitis 4
Annie Boyd 6 18/9/38 4 Adenitis - 45




Admit-
No. Patient.
5| Cath.Wood- 5 20/9/38
burn,
6. Rene Dick 8 21/9/38
7. Maria Kelly, 5 22/9/38
8. Georgina 7 23/9/38
Roadnight
9. Cath.Clark 8 28/9/38
10. Jane Dalgleish § 29/9/38
11. Molly Brown 8 29/9/38
12, Marg. Cross 9% 30/9/39
13.| Harold Brown 1 4/9/38
14.| Robt . .Hutton 5 7/9/38
15, Rob.McAndrew 2 9/9/38
16.| Jean Bottomly 4% 11/9/38
17, Alison Sal- 3 12/9/38
head ,
18.| Jas .McDougall 7 12/9/38
195 Frank McDon- 2% 34/9/38
ald,
20.| Sam. Banks 6 14/9/38
2l.| Don. Ross 7 15/9/38
22.| Joyce Com- 2 16/9/38
mon ,
23 | Derrick 2 17/9/38
Johns tone,
24.| And. Boyd, 8 18/9/38
25.| John Duke 2 18/9/38
26.| Richarad 4 22/9/38
Cardownie,
27.| And Marjori- 24 26/9/38
banks ,
28.| Geo. Smith 2 26/9/38
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Days in
hos-

Age. _ted. Type. Complication, Type. pitaq

Adenitis
Rhinitis

Adenitis .

Otorrhoes
Adenitis

Otorrhoesa

Adenitis
Rhinitis
Early Arthritis
Late Otorrhoea
Rhinitis
Rhinitis
Rhinitis
Vaginitis
Otorrhoea
Rhinitis
Otorrhoea
Rhinitis
Adenitis
Adenitis

Otorrhoea
Otorrhoea

QOtorrhoea
Adenitis

Rhinitis
Adenitis
Rhinitis
Adenitis

Late Nephritis
Adenitis

Rhinitis

o
1 63

4 45
1
1 44
4 42
“ 45
2 27
4 93
1 31
2 25
6 30
2 28
_f_r 55
4 30
0
6 32
b 25
= 52
i 33

22 36
4 35
4 30!
4 32
1 62
4
2 27

I
I




¥o.
29.
30.

31,
32,

33-
34.

35.
36.

37.

38.

39.
40,

41,
42,

43,
44,

45,
46.
47.

48,
49,

50.

51

Patient.

Derrick
Falconer,

David 3Stuart

Jean Cham-
bers,

Geo., Proud-
foot,

Geo. Allan
John McDoug-
all,

Edward Coal-
field,

Janette
Haxton,

And.Simpson

David Rob-
ertson,

John Grant

Marion Mc-
Donald

John Speirs

Graham Scott

110 i i

6

4
4%
4
b

10
5%

Mona Cassidy 2

Edith Sim
Agnes Neyles

Marg.Finlay-

Lorraine
Broen

Amy Bruce

Chas .McGin-~
ley

Agnes Hay

Mary Arthur

3

74

7
10

5%

4

10

6

| |
Days \1
in |
hos-‘ 5
Age. Admitted.Type.Complication.Type.pitall |
| u
28/9/38 2 Late Nephritis =~ 74 | -
28/9/38 4 Early Otorr- 4 49 | |
hoea. |
28/9/38 1 Rhinitis i en |
Relapse - | |
25/9/38 - Relapse 4 56 | ;
2/10/38 1 Rhinitis 1= 59 |
3/10/38 1 Rhinitis 6 48 |
7/10/38 4 Adenitis 2 86
11/10/38 1 Relapse 4" 43
13/10/38 - Otorrhoea 4 38
18/10/38 4 Otorrhoea 4 78
Adenitis 1
Rhinitis 8
18/10/38 4 Adenitis - 68
Rhinitis 4
24/10/38 4 Adenitis 6027
25/10/38 1 Rhinitis AN i
28/10/38 1 Otitis Media 4 37 {
10/38 1 Otorrhoea 2 g
=040/ Adenitis q: : !
29/10/38 4 Adenitis - T T
1/10/38 - Adenitis 8 43 |
7/10/38 0 Rhinitis A0 033 i
15/10/38 1 Adenitis X 36 i
25/10/38 1 Adenitis 4 40 |
26/10/38 Early Otorr- 8 35 j
hoea.
29/10/38 1 Late Otorrhoea 4 79
: Adenitis 1 |
31/10/38 1 Otitis Media 41 55 :|




No.
h2
53
54 |

55
56

57

Patient,

Marjory
Harkes ,

Evelyn Tait

Marg. Moch-
rie,

Jean Heany

Phyllis
Campbell

Charles
Higgin.

111

Days|

in

hos -

Age. Admitted.Type.Complication.Type.pﬁall

5

7%

8

8%
5%

6

1/11/38
1/11/38
2/11/38

12/11/38
15/11/38

28/11/38

4

Otorrhoea

Adenitis

Early Arth-
ritis

Pyelitis

Late QOtorr-
hoea.

Early Otorr-
hoea,

—— - . -

1

4

68

78
29

39
89

34

The results of these figures are best represen-

ted in tabular form;

Number of cases accord-

thus:

Types of ing to types on tions due to the
H.S . admisgion, various types.
1 24 (43.1%) 10 (13.3%)

2 4 (7.0%) 7 (9.37%)
4 17 (29.8%) 38 (50.6%)
6 0 5 (6.7%)
8 Tk 4 (5.3%)

22 0 1 (1.3%)
Untyped 8 (14.8%) 8 (10.6%)
ey s (5o 2 (2.69)

Totals 57 75

In order to compare these results with those

Number of complicaJ

obtained from typing the uncomplicated cases, it may

be convenient to indicate here what they were:

| :
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259 cases were swabbed during the months of

September, October and November, 1938. Of these 202
did not produce complications, and were found to fall

into the following groups:- ' ‘

Type 1 H.S. - 36 cases (17.9%) |
e A A AN TR | |
g e a3 v laee) | |
S SRR - 14 » (6.9%) f l
B W os 8wl agm | |
Untyped " = 136! (17.9%) i Y
Negative Swabs " - __§ " (3.5%) | 1

202

Of the 24 cases which entered hospital with
type 1, 15 developed complications which were due to |
type 4. This indicates that those patients who were |
admitted with type 1. were particularly liable to
contract complications with type 4.

This point appears to be of greater importance

than the actual pathogenicity of type 4, since 110
out of 202 cases were admitted with type 4, and 93
of these remained free from complications. The con- |
clusion therefore is that if patients contract scarld%

fever from type 4 they are not as likely to get com-

plications from that type, as would be the case if
they contract scarlet fever from the less pathogenic

type 1 and subsequently become infected with type 4.
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In other words it would appear that cases which | ‘
develop scarlet fever from the more pathogenetic

types of haemolytic streptococci, build up an immun-

ity to those types and so decrease the posgibility of:

complications with these more virulent as well as

with less virulent strains. It is difficult to find
another explanation for the relatively low complica- -

| tion rate among patients of the September-December |

1938 epidemic, particularly since it is known that

| type 4 accounted for almost half the number of

admissions.

The fact that more than a third of the cases i ?
admitted with type 1 and only 8 out of 110 cases
admitted with type 4 contracted complications with |
type 4, appears strongly in favour of the above asser;
tion.

A further analysis of the complications shows |
that types 2, 6, 8, 22, and the untyped strains

individually accounted for only a small percentage |

of the total complications.

- - e W e
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SECTION 4, . |

| cent gave positive swabs,.

SUMMARY OF PART II.

In the study of the clinical-bacteriological
investigation of scarlet fever a number of facts were|
brought out.

|
1. Numerous cultural methods for obtaining suit-}
able suspensions of haemolytic streptococci were :

‘tried; the best method found was that described on :

page 26. By the means there mentioned, 93 per cent of
cultures gave suitable suspensions for typing pur-
poses. Griffith's slide-agglutination method was '

used throughout.

|
2.0f all cases of Scarlet Fever swabbed, 96.6 per i
|
|
|

3. The tables after page 35 show that most of

the cases of Scarlet Fever occur during the school age;
!
and almost half the total number of cases occur durinﬁ

the ages 5 to 9.

4. The complications which were encountered in |
Scarlet Fever were: adenitis, otorrhoea, rhinitis, !
érthritis, vaginitis, otitis media and mastoiditis,
relapse, myositis, local sepsis (peritonsillar abscess,
pus in glands, septic fingers, etc.) nephritis, ton-
8illitis, empyema, sinusitis, pneumonia, endocarditis
and peridarditis, and death, in their order of

|
|
|
frequency. I
|
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5. All cases of Scarlet Fever were swabbed and
the positive cases typed, for the periods September
| 1st 1937 to March 31st 1938, June 1938 and September
} 1st to November 30th 1938. During the other months,
including January 1939, only 20 admissions were
| typed. In addition to these 20 cases, 15 complica-

tions were swabbed in May 1938. 1In all 1,831 cases
l of Scarlet Fever were investigated with a view to i
typing them.
' The total number of admissions was 2,169. Of
these, 600 developed complications (from September
|lst 1937 to November 30th 1938.) 471 of these were
| investigated.
‘ The results of typing all the positive H.S.
i Scarlet Fever cases are shown in Figures 7 and 8.
l The latter figure shows that just over 80 per cent

! of all the strains obtained were typed.

6. The change in epidemiological strains is
‘ given in the charts designated "Figures 9 and 10",
| It was shown that from September 1937 to April 1938
type 1 was in definite preponderance. After this |

4
date type 1 commenced to decrease and type 2 to A

+
increase. In July these two types were equal and - !
thereafter, till the conclusion of the investigation, |

. &
| type 2 replaced type 1 as the definite epidemiologi-

cal strain.
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7. In an investigation (page 41) it was shown

that in at least 99 per cent of Scarlet Fever cases

| giving positive swabs, the strains in the nose and

the throat were the same,
It was further shown that after a single swab-

bing only 88.2 per cent of cases gave positive swabs,

but that second and third day swabbings brought this

total up to 96.6 per cent.

In 2.5 per cent of cases only the nasal was

positive.

8. The next investigation (page 44) showed that
it is highly probable that a Scarlet Fever case is

due to only one type of haemolytic streptococcus.

9, By the investigation which followed (page 48)
it was demonstrated that whilst patients were in the |
wards a considerable amount of cross ihfection occur-
red, and that at any one time a single patient may
carry a number of types of haemolytic streptococci

in the throat.

10. Although more than one type of haemolytic

| streptococcus were found in the throat of a case at

any particular time, it was shown (page 56) that on

the first day a complication manifested itself only

| one type was present and was the aetiological factor.)

11. The next investigation (page 62) showed thati

Considerable cross infection occurred among patients

e -‘—d



|

‘ in a single ward; that a new type might be introduced
| by a patient and rapidly spread through the ward, in |
! some cases giving rise to complications.

| A number of facts came to light from this inves-
|

|

| tigation:

‘ (a) The type present on admission tends to per-

: gsist for an average of nine days before it is tempor-
! arily or permanently replaced by another type.

: (b) The majority (80 p.c.) of cases become

I'infectecl with new types, which they carry for varying|
periods in their nasb-pharynx. It was found that |
before a new type became established, the previous

type tended to die out.

1 (e¢) Two or three days before a complication
becomes manifest the causative type of haemolytic

streptococcus is present in the throat. This points

10 an incubation period.

| (d) After three weeks in hospital the number of

| positive swabs obtained from cases gradually dimin- |

I |
| ishes. Three or more negative swabs may be followed |
|

| by a positive one.

|
12, In investigation 6, (page 71), 384 cases

‘ showing complications were typed and classified with |

i It was demonstrated that 61.5 per cent of com-

a view to determining the relationship between types

and complications.

| plications were due to new types, 20.2 per cent due
|
| to the same types and 7.5 per cent due to organisms

. other than haemolytic streptococci.

e % |
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It was found that more than half of the early
complications (up to the fifth day) were. due to the
original types, and that the later the complications i
occurred the more likely were they due to new types.

It appears from the next investigation (page 91)
that after some four to five weeks in a Scarlet Feverg
ward the patients build up an immunity to the strep- :
tococcus which decregses the possibility of complica—!
tions and destroys the organisms in the throat, so as|
to give negative swabs. Apparently the most criticalg
time for complications is just after the second week i
when an immunity to new strains has not been estab- |

lished and the patients are getting up and thereby

becoming exposed to increased cross infection, i

13. Of all the types of haemolytic streptococci, |
type 4 was shown to cause the greatest number of
complications.

The types commonly found in the cases of Scarlet |
Fever were 1, 2, 3 and 4. Type 1 was shown to be the
major epidemiological strain during the first half of

the investigation., It was also shown not to be very

prathogenetic in its production of complications. The|

3 : |
reverse was the case with type 4, which in the secondi
half of the investigation became the major epidemio- |

logical type. .
|
|

14. The average stay in hospital was found to bef

27.3 days for uncomplicated cases, It was found that
|
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the average stay in hospital of cases complicated
with types 3, 4, and 6 was plus-minus 60 days. The
average duration of hospital treatment for cases
with complications due to the other types was

enumerated.

15. During the month of May 1938, type 28 was
shown to be a highly pathogenic type of haemolytic !
streptococcus and ﬁrobably accounted for the increase&
complication rate during that month., It was found |

present in the throats and discharges of 64.3 per

cent of complications.

16. From the investigation of all cases from
September 1st to November 30th, 1938, it was shown
that type 4 accounted for 50.6 per cent of the com-
piicétions, most of which occurred in patients who
entered hospital with other types. The general con- |
clusion was that patients who developed Scarlet Fever|

from this type were unlikely to develop complications|
from it. |

|
|
|
|

—— -
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PART 33 1 G

(a) STATISTICAL RECORD OF SCARLET FEVER CASES

IN THE CITY OF EDINBURGH.

From September 1lst, 1937, to December 31st, 1938,

there occurred in the City of Edinburgh 2,287 cases

|of Scarlet Fever.

2,169 of these were treated in the City Hospital.
118 cases were treated at home, etc.

of the 2,287 cases 1,364 were school children.
The remaining 923 cases were adults and children under
five years of age. These 923 cases may be divided |
into two categories:- i

(1) 482 cases came from families in which one or
more school-going children had contracted Scarlet |
|
|

Fever. These cases, it may generally be assumed,

were due to the same type as those causing the disease

in the school-going members.

(2) 441 cases came from families in which there
were no children of school age. 263 of these cases

were adults and 178 were children below the age of

L. NVES T & GA T IO N AL

The tables following this page indicate the num-
ber of patients per month, who came from the various

schools and other institutions in Edinburgh, from

September 1937 to December 1938.



=
S

n N oA A
NN A
N

N - ~ ~
~

s Lr s

N

0

N

=

n

o]

N

B

N
T _

~
Nt el S
e e
I S
BT

9 N S e
* I
~

A

A

~N

{1l
l‘\

o N AN
~N
~N
N
~

A NN
3
e
)
0
N
8
M

t D =
NN 9 ol )
0 5
N
~
0
~
N
~
"
<
\

h*_\\

/
s frl==R=t=0=Ft= 7 / - |zl|gs|[# |2t |-

wirgacted gy,
PGP 55

o AduyI D) hp
‘menm.\ﬁ\w um\ﬁuw ‘T4
‘3AON m,.m. 26036 ‘2p

"5/ 0/ 4434/ um:qumw I
.COmQ.wam.\m Q&QN.N.. o
\N%N\\Q.w m.m_\\w.b\ mm
HeD S2ypby wm.\.awé\\ﬁ.w ‘58
/2024 v‘m.\fawsx\..uﬂ £s
.uu...\m.. /S woouhg ‘9g
“hazsAny muw\mbmu\.w why s¢
Qw\m&\\w\ﬂaﬁ e

45 [puownnig ‘c¢

! woaq ‘72
“suroyy menu.\wq.\aqﬁ /€
N7 SM\.Q\ [2rreg ‘oL
“yoosrog bt

..\\QQ\N\.W \M\QQQ 54
&»\QQ Vs

Q\b—w\ \u\n\?u_xb 97

| Apyprabiosy gr
Aoy Y29 0147 #T

| \Qaﬁ\bmmﬂ.\qxh eT

s 42g 05 'TT
wyguo sho) Iz
ey ot

709948 yusga it s b
VK Yses 3/
Syny woug)H L
‘PENOf GOAT LG H g/
‘2snoy B ings ‘e
2a¢ Q.m.\m\\hbk_m\ b
‘w3z 7 Q.m.\m\%.ah;@ ¢
| \u\m\h\ﬁﬁnxﬁ ‘z/
/5 m\.n.t <
,A\ngm\m.aﬁxo.m.\ o/
ver buvuog

VR R
Al
‘Zmzyay
.QNM&MMQM\

AW I3
yves o

e “irol
Vadeli o av

N MR e N ™o

2L
o
YA
92/
vor

Beb
g

Aoy

470

oD

9%
/%
& Yo

(szs5007
9
/ !
4oLy
s

774

Zlicicl vl ol
|




o

Al A NG el

RN L S

w0

b

</

X7

~

.
NS

-~

L T
M N m

o | IR

RR

N
=

~

Wiy NN
s
N

2
d

};’?_ﬂ/a‘?
Vi

(=74

~

~ N

\.nl b 3

,_s_..u_d&w /5
m.\n.tvx»n. .\.w
TP

e &esa i/ 2 AT
.CQPQQ\Q.U ‘u\.m
‘s2 E\Q.U ...\.m
#2YSysays s
i M.Mrefium\. vs
| e e
\um_ccﬁ. vS
2 Cﬂ\ N&‘QN\
yoiy | [ehey
Wahg 2505

18 [“2Phh
.w\um\nﬁ\wﬂ mwuumt\m\
75 Ygsosy

: u_%\...‘hv‘ Um‘.\u.ucm\

. \_‘G\MG\QM\MN‘M.\
P28 Y2994
CazL n.W h.QQ-whﬁn.\
2%/ J12y40
ey sty2Aayy wroy
e Wy
TEED Aoy
m.\x\u.\.w\n\

Uy L/ \...um.&\
.\\QVM\_Q\.‘&U ~3(/
-Qm_\m\\\uﬁx.m QMQ
‘Psnag \“Q\QS .
S guny
.U%\VQ\\ n\lu\\‘\ob‘

| .\.mc 2U40y
.CU\QWQQV

/8 oo ucy
pusyey
4 w\ Uiy
Z Gt

/o0y a5 29427
| [35% wis7

DD /2

....Qw.u A.mro W\w&& W
2155515 ssuny
Spsl o sFwop
= $SQLS frop
i Qm\ Yoih

dby sy
e

S| /To 05_.Q_____U__m-




-

577 Qs X 'S "% 19 [ %/ % (57 T ITfor €|/ | b hi AN
to97 H/T B U R L AR T W At tr by gt sT 97 ‘S APpupy U ALYy D
| s o P40 288D A3Y0 I/
A8TT | [/efel .
= \7##%| |4c[ér e 37| 8 |8t | 5/ 4eisr "x¢ #¢ 05| 54 47| 5F 57 A
_ W S38E> XIHLO 774
= / 7 .mm_\mQN 3/8/5 sv
ox < - 7/ .Ku\ht..ﬁ..\\., .\“\u\\wQ hrs
s L / / ”M.. o \NEQ%\ \un% QQQ\U ‘ers
= 'z o150y e e MR
- | < al [ES Ti|7 / /jo/g 5oy N2y i/
= < / / .\mx\m.__m.an\ H Ty gt/
e (A / Z41i%4 7|elx .\m\.@.\wﬁ YoM 6/
= s / < 7 gl olelel s [7 “Hr P4
= Iire 2707 z T 98| 7€l 7F= /9 P2 S |HIY| |47
.mQQ....\m\\ﬂ S U 7
- = Z |7 / Puoy %xuN Q1
P : 4 / .\u_ﬂuv\\m;w% </
Wi \. | / | | 2048/ ™a/fim AUl
| .o T/ T | £ / / 74l U N T Bifoaory £l
s | /T T |7 e | el 7 “Pysty mck\\m T
i T2 / VA < VAL AR &rw_.v\u&u\w. W\.\_m\w\x it
- Gl = / T |\l r| e .w\ c&mim.su\n o/l
i c/ A Bl / #4 |0 [T |7 / ‘ssary . f/0 [ .mm:
X 4 / 7 | (T / 7ol= w%\.\\.?:w ¥v0/9 Bor
" | G S (4 Tlos| & lor|'E asroy QNM\.% .No\f
7 oT Tl L] €le Zal o I A T 2p/8 m(.\(\ag .Q.W. .‘u\?..
o 9/ / / £ T 7 € | 4 um\.im\ "O¢  fos
/ z / / \uxnw\m\&x.w ho!
‘g | &7/ 7| / T AR EI RSN . S3uuz/oe  sor
2 BT 7|7 77 souprbp Jfo sowoy 7% 1Ta/
e Ly / / LT o1F _ i _....wxm.\vn\ Y
v, 77 7 | . subrui() s 00/
T |3 B sy eryey s ks
- |7 | RO 7S |35
/ 7 , SoP4 /0w ys Ul
W7 (2 F mm\aa\ 48 9%
B T K% Ll 177
=z e : ‘suyor ‘u.,x\m. #b
SR A < AR AR AR
DY




121

The highest incidence of Scarlet Fever cases |
i

| occurred during November 1937. After January, 1938,
!the number fell rapidly and then remained at a more
ipr less steady level until May when another rise

| occurred. Thereafter there was a progressive fall in
numbers until September and November. During Novem-
ber the epidemic' was again on the decline, - unlike

the conditions during November of the previous year.

1
i

The epidemic during the winter months of 1937 |

was a severe one. It is interesting to note, however,

that certain institutions and schools practically !

!
escaped the epidemic and only gave rise to an increase
in the number of cases during the spring or summer

months. As examples of these there were Balgreen,

Darroch, George Heriots, George Square, George Wat-
sons, London Street, Queen Street, R.H.5.C., St.Annes,
Tollcross, Leith Hospital, and the Astley Ainsley

Institute., This fact will be best studied from the

| previous tables.
Following this page is given a graph showing the
monthly increase of school cases as compared with all

others.

The schools and institutions which yielded thei
greatest number of cases are the following:- E
Craigmillar ....... 69 James Gillespie ...vos... 53I
| Stenhouse ......... 37 Royal Hosp.for Sick Ch... 35

Trinity Academy ..o 30 BrooMfield o oiveeodevess 28
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Dalry sy 28 Broughton Elementary .. 27|

Ccraiglockhart ...... 26 North Merchiston ...... 26

Portobello Secondary 26 St. Mary's ......cccee 24i

Tochend « i ciihasisss 20 Eraligentinny . .eeeceoss 22|

Grantoli s aese ittt a0 Leith Academy iiveeseae 22

North Fort Street .. 22 Abbeyhill iiaevaeession 24|

GOTZAE | vasasmoessss 21 Roseburn P DO D O SR i B

PYNECHAS e  secessss ol South Morningside ..... 20

Corstorphine J.sess 19 Preston Street ....... 19

Holy Gross. esesssss 18 Bonningtonh ...evececees 17|

Gouper Street .. i.. L7  Bt. Peters ..ec.eesccse L7

R-I-E' ® % 8% 5 8 80 28

These 29 schools and institutions accounted for
759 of the 1,364 cases in school children. The rest
of the cases - 605 - came from the other 96 schools
and institutions in Edinburgh.

When we consider these schools we find the

interesting fact that in those which showed relatively

a large number of cases during September, October,
November and December of 1937, showed a correspond-
ingly low number of cases during the same period of

1938. On the other hand where the numbers were low

in 1937 they showed high numbers in 1938, relative to|

the total numbers of asdmisgions. Thus:-
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Total No.
Cases during Cases during of Cases
School. Sept. to Dec. 3ept. to Dec. Sep.'37 -

. 1937. 1938. Dec.lQ}Sw

| i. Craigmillar 44 1 69 i

| Stenhouse 31 0 37
Broomfield 20 0 28

| Broughton i

i Elementary 15 1 26

ii. James Gillespie 15 7 53
Trinity Academy 9 10 30 |
Dalry 7 5 28

From Group i. it appears that when a school is
| struck with a heavy epidemic of Scarlet Fever, it
may expect only a few cases during the same period

of the following year.

Group ii. indicates that where the number of

cases relative to the total number of admissions is
\ low (viz. 15 : 535 9:30; 7 : 28) during a period of |
1 one year, a similar or greater number of cases may be
expected during the same time the following year. !
What relation these figures bear to the total |
|

number of pupils, - susceptibles and immunes, is g
|

problem beyond the scope of this enquiry.

A monthly classification of the various patients|
dealt with in this investigation is as follows (the !
figures in brackets indicate those cases who were

treated in the City Hospital):-
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No. of Cases - |

No.of No. of Cases - Source of Infection |
Month. Pupils., Pupil Contacts. unknown. l
1937.
Sept. 115 {113) 35 ( 30) 35 (34)
oct. 161 (157) 68 (63) )
Nov. 180 (176) 32 (30) . 44 (42)
Dec. 155 (152) 27 (24) 43 = “(41)
ECECRE
iJan. 106 (104) 22 (18) 40  (38)
Feb. 85 ( 82 31 (30 34  (30)
Mar. 85 ( 82) 24 (22) 320 (29)
r 7 (i7e) a5 (1) 23 (21)
|May. 92 ( 90) 13 (10} 34 =a(31)
June 57 ( 53) 38 (35) L5 (8
July 47 (45 ) Ly (37 234 (21)
Aug. 3L (30 47 (41) 8- (7
Sep. 50 ( 46) 36 (33) 15 S (115)
l0ct. 51 ( 49) 28 (26) 17 (a:4)
‘Nov. 41 (37 ) 24 (21) 19= =1 8)
Dec. 31 ( 28) 27 ' (25) 24  (22)

1364 (1320) 482 (439) 441 (410)

et B I I ——
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The previous clagsification is carried out fur-
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INViR-S- T L. GA-T
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ther and shows the numbers of all the types of haemo-|

lytic streptococci found in the various groups of

patients. (The figures in brackets here refer to the%

Scholars.

September

| number of patients who gave positive swabs.)

1937.

Patients who were
scholar contacts.

113 (100)
Type 1. 30
0% 0TI
0 e
S,
)
"8
"1
no15
W 22
noop
no29
" 28

e ) S R S P MBI ()

30 (25)
11

no
l\ﬂ I\n O e ol eSS EECHININ S NS Ly o S

e e em v e

Patients with sources
of infection unknowr

34 (29)

N
I\o I\O © LU0 NSO E L O e ) . o) oN
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October 1937.

e e T

Scholars .Patients who were Patients with sources
scholar contacts. of infection unknown.

b7 dag) 63 (53)
Type 1 88 30
LR 7 6
[ R 2
gt e 2
LI S 0 0

AN ) B 1

LR S “ 0
DRI D 0

LI 0 0

ol 2 0 0

- O 0

AR L 0 1

| v 28 0 0
Untyped_gi _Ei
LA R

November 1937.

| 176 (154) 30 (23)
Type 1 110 13
N 2 15 2
e 3 0 2
| o 8 3 0
i 23 2 0
A 25 0 0
T SRR 0
» 28 0 b
=

34 (27)

Lq ,\o N TR @ e o B i e o e Sa




Scholars.

| 152 (148)
Type 1 88
" 2 a2
" yiolg
" 4 10
" 6 o
" 8.4
" 11. 4

N

; Untyped 24

148

104 (100)

Type 1 68

it 2 10
'n 3 at
:|l 4_ 2
B

Untyped 17

100
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December 1937.

Patients who were Patients with sources
scholar contacts. of infection unknown,

24 (22) - 4 (39)
8 A
3 4
1 8
4 2
0 2
0 3
0 0
0 il

=0 8
= 39

January 1938.

18 (17) 38 (37)
7 23
2 1
3 6
1 0
0 s
ot 7
- S

-t em e S WS R L W AR S = w8




Scholars.

82 (79)
(Type 1 57
SR R s )
‘ Ho 4l g
(SR8 1
! L 1
ra
! Untyped 10
} Totals _Zg

82 (79)
:Type 1 49
[ c5ienp

l134_
Untyped_zé
i Totals 79
|
|
53 (50)
Type 1 16
e Pead
i
| R e 15
jaees 1.1 1
gei25 o
| Untyped 8
Totals 50

128

February 1938.

Patients who were
gcholar contacts.

Patients with sources|
of infection unknown.

30 (29)

[ ]
\n

¥
Lo lu: H © © O W K

- e mm e e e e e e e

March 1938.

22 (22)

Bl T R

(U¥]
o

30 (29)
18

N
Lo luJ ©O ©O O F W\ N
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B September 1938.

Patients who were Patients with sources
3cholars. scholar contacts. of infection unknown.

46 (44) 33 (B8L) 15 (14)
EType]. 16 13 3
Rl 20isE 7@ 0
|. oA TR 10 3
h ¥\ 610 0 3
: WG 0 1 1|
| Untyped‘ _§ o 4
E Totals 44 2al 14

October 1938.

49 (46) 26 (25) 14 (14)
Type 1 6 8 4
U] 2 3 l O
| 4 4 - 27 10 3
i ] 6 2 i 4
5 i " 8 0 2 l
Untyped 8 53 2
|Totals fé 25 4

- e  wm e e e e e S

ﬁ‘ | November 1938.

i |37 58) SeTA(el 18 (17)
:Type 1 0 4 6
" 2 gk 0 0
R ST 9 5
" 6 R 0 3
e 08 B 4 0
wntyped e 4 3
fTotals 6 o1 17

s R B e ——




| work, are sporadic in their occurrence and tend to

|
130 i
|

A number of things may be observed in these }

tables:= _ ;

Certain types tend to predominate in the scholar]

|

caped: thene .ave. 2, A, 8, 4%, 15, “This 4 well illus
trated in the tables for the months September to |
December 1937 and January to March 1938. i
There is a certain similarity between the strairs

found in the scholar cases and those cases who were

in contact with {them.

The majority of new and sporadic types belong to
that group of patients who had not been living with !
school children. This is particularly noticeable
with regard to types 3, 6, 22, 25 and 27 during the
months of September to December 1937. !

Type 1. is fairly evenly distributed among the
three groups of patients.
| When all the tables are considered together the
general conclusion is that, during an epidemic, such |
as occurred in the winter months of 1937, there is
mainly one predominant type of haemolytic streptococ-
cus which accounts for the majority of cases. This
gstrain spreads throughout the community. The lesger

strzains, as will be more fully shown later in this

. : . : |
remain restricted to certain sections of the community,

This community may roughly be divided into two

classes - one consisting of school children to which

they belong, the other consisting of families in which
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|
|
there are no school-going members. It must be pointed
|
|

out that this division is very rough and by no means

| definite., Social intercourse in an urban community,

| such as Edinburgh possesses, must necessarily occur.

The figures in the tables are, however, sufficiently
definite to indicate that such a division is

permissable.,

TENe VR § 71 6 A T I-0-§ III,

This investigation concerns only school children
who contracted Scarlet Fever. An attempt is made
to show that a relationship existed between H.S.

types and the various schools.
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From the few selected schools a number of inter_:

esting facts will be observed: |
(1) The great majority of cases occurring at
lany particular time are due to the same type; e.g.: ;

School No. 2 - September and October. Type 1 |

»

i Ly No., 6 - September. " 4
" No.l0 - September and October. ML 1S
L No.1l3 - September. n 4

|
'schoolss thus type 2 accounted for 12 of the 13 typed

|
|
(2) The same types tend to persist in the same i
|
lcases which occurred in Abbeyhill; type 1 accounted i

i

for 9 out of 10 cases in Bonnington.

(3) In certain schools two types may run concur-
rently, but in the majority of cases the one type diesl
lout to leave the other type to cause all the cases.

This point is well illustrated in the case of
Leith Academy; Type O caused two cases during Septem-'

ber and October. In November type 1 was introduced

into the school and accounted for one case, whereas

|
|
|
|
|
'type 8 produced two cases. The next month type 1 ‘

produced two cases and type 8 only one. After this

type 8 disappeared and type 1 produced four other
cases. Another school which illustrates this point
|is James Gillespie. .
| (4) Links School is interesting in that all nine?
:cases which were typed proved to be type 15. It

|
lappears that this temporarily exhausted the suscep-

tibles for no other case occurred till three months

later when type 1 accounted for one case.
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(b) SUMMARY.

| (1) of 2,287 cases of Scarlet Fever 2,169 were

\treated in the City Hospital.

(2) Of the 2,287 cases 1,364 were school

children.

(3) 1937 was an epidemic year of some severity.
|

The highest incidence of Scarlet Fever occurred during

October, November and December of that year. 1938

'showed relatively month for month far fewer cases.

(4) Certain schools vwhich showed a high percent-

|
|

%age of cases during the winter months of 1937 had a
!low percentage of cases during 1938, Those schools
Ewith o lower percentage during 1937 had a relatively |
;high percentage in 1938. |
| (5) Scarlet Fever cases may roughly be divided
into two classes: (a) school childreﬁ and other
members of their families; (b) Adults and infants

who are non-members of any institutions and are not

in contact with school children,
i (6) The strains of haemolytic streptococci caus-
ing Scarlet Fever may vary in these two broad classes,‘

ibut the epidemiclogical strain or strains are common

to both.

i (7) In certain schools certain strains of haemo-
Elytic streptococci predominate whether they be the
:epidemiologiCal strains or not.

(8) Wnen two or more strains occur concurrently |

in a school, one predominates eventually and accounts

for most of the cases. '
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PAVRAT IvV. |

HAEMOLYTIC STREPTOCOCCI FROM SOURCES OTHER

| THAN SCARLET FEVER.

SECTION 1.

(a) Swabs from Pathological Cases.

INVESTIGATTION I,

|Puerperal Fever,

From October 2nd, 1937 to November 11lth, 1938,

the following 54 cases of puerperal fever were

linvestigated:
Admitted &
Patient. Age. Address. Discharged.
1EWinnie Edgar 24 49 Balbirnie Place 2/10/37
. 23/10/37 |
2 |Christina Gibb 42 1 Church St. Inner- 4/10/37
leithen. 6/11/37
3 Mary Smith 43 4/1 Corporation Blds, 5/10/37
Leith, DIED 12/10/37
4 |Elizabeth 29 2 Beechbank, Harthdll, 7/10
| Hall, DIED 75&0/33
|
5|Isa. Braid- 29 60 Craigerook Av.,Black- 8/10/37
| wood, hall. DIED 23/11/37
6 |Mary Lewis 30 18 Harewood Road 11/10/37
30/10/37
7|Adelia Wilson 33 2 Polton Hall, 21/10/37
| : Bonnyrigg. 13/3% /37
B‘Eliz.Gibson 27 32 Buchanan Street, 22/10/37
| 9/11/37 |
9iMarg.Blythe 24 Veitch's Bldgs., 26,/10/37

Burdiehouse 4/12/37




|
L35 |
. |
Admitted & |
Patient. Age. Address. Discharged.‘
'Igsa. Burgoyne, 21 58 Lammermuir Cres. 10/11/37
10: R S Dunbar. 27/12/37
11 Mary Drummond 26 38 West Bowling 14/11;37
Green 3tr. 30/11/37
12 Mary Crockett 8 &5 Narewood Road 21 /13/37
¥ - 14/12/37
13 |Jane Bryce 22 36 Whiteside 2 /11/
D 3 Bathgate’ 21./52
14 Marg.Williamson 25 113 Bonnington Rd. 25/11/37
Leith 21/12/37
15 Mary Brogan 18 60 Eskside, Mussel- 4/12/37 |
burgh. 29/1/38 |
16 [Ellen Davidson 36 19 Eskdale St. 9/12 87 ;
Dalkeith 2/1 |
17 |Christina Hare 37 95 Restalrig Road, 14/12/37 ?
| A
18 |Jane Ward 31 28 Louisa Square, 1/%
Rosewell 16/1 V|
19 Mary Skilly 28 389 Easter Road 2/1/38
23/1/38 |
20 |[Emmls Scott 22 Queen Mary Nursing 2/ A
Home . 12/2/%8
21 May Wright 24 184 High 8treet %/1/
| Dalkeith .
22 Annie Urquhart 19 96 Leith Street 18/1/38
1/2/38 }
23 |[Eliz, O'Brien 22 9 Schan Rd. Preston- 21/1/38 |
] pans, 15/3/38
24 Nina Connell 19 Cowdenhill House, 26/1/38 |
Boness. DIED 4/2/38 |
25 |Hannock Hirling 35 11 Lothian Cres. 5/2/38
| Boness 5/3/38 1
26 [Muriel Duff 42 27 Dundas Street 14/2/38 |
1/3/38 |
27 Helen Marshall 36 6 Chalmers Blds., 18/2/38
11/3/38 |
28 |Georgina Green- 18 11 Portland Ter, 21/2/38
. Fauldhouse 2/5/38
29 [Jean Grieve 18 16 Buchanan Street 1/3/38
| 19/3/38
30 Marg, Duncan 34 Royal Terrace, 4/3/
; Linlithgow 18/3/%8
31 Sarah Moonie 39 45 Polton Gdns, 8/3/38
. Lagswade " 9/3/38 |
| |
|




32 Marg.Gellison
33?Agnes Halliday
34 Alice Bell

35 Margaret Runell

36

37

38 [Catherine Aitken

39 Barbara Kinnaird

40 (Christina King
41 |Mary Paton

42 Margaret Smith
43iCatharine Lawson

44 Rosina Watson

45 |Helene McDonald

46 Cecilia Wood

47 lMary Armstrong

48ﬁMargaret Wishart
49 |Agnes Cain
50 | Jane Cooper

51 |Jemima Glaysher

52| Jessie Mitchell
53iChristina Wood

54;Violet Ferguson

Patient.

May Ormiston

Mary Young

Age.

22

23
28

18
31
25
32

32
25
26

24
20

37
28

35

22

290 3

40

25
32

22

136

Address.
9 Rosemount,
Bathgate
Islay House, Pen-
caitland
118 Easton Eow,
Bathgate
29 Brunswick Road,
The Gardens, Hope-
town
West End, Birghan,
Kelso

75 Bilston, Roslin

42 Sleigh Drive

13 Inveresk Rd.
Musselburgh (R.M.H)

68 Greendykes Rd.,
Broxburn (R.M.H.,)

24 Clearburn Gardens
(R.M.H.) DIED

4 Braid Plagce

"Redhughes ", Corstor-
phine, (R.M.H.)

46 Arden Street

4 Southfield Gardens
East,

61 Whitecraigs Road,
Musselburgh.

18 Crillesthene Cres.

24 Newtown, Boness
4 Deanfield Cres.

Boness

18 Morrison Gdns,
South Queensferry,

4 Ingliston Street

The Crescent; Newton
grange,
26 Baltic 3St. Leith

el e o T e T e

Admitted &
Discharged.

6 8
o
25/3/3
27/3;32
26/3
5/4/38
30/3/38
12/4/38
12/4/38
22/3/38
16/4/38
6/5/38
25/4738.
14/ 5/38
14/5/38
31/5/38
23/5/38
17/6/38

15/6/38
9/7/38
23/6/38
27/6/38
24/7/38
13/8/38
28/7/38
74
2
9/9/%8

14/8/38
3/9/38

8
26738

394938

| 8
$A%

949/
5/11/38
3/12/38

10/11/38

29/11/38

2%511/38

31/12/38

25/11/38
17/12/38
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|
E
\ |
‘ In all the above cases swabs from the throat and|

‘the genital tract were taken. 1In a few cases blood |

lcultures were also made. |

The object of this investigation was not to stuq%
épuerperal fever, but to ascertain what types of haemo- |
;1ytic streptococci were present in these cases and !

find what relationship they bore to the types found

iin Scarlet Fever.

24 of the puerperal cases were resident outside i

Edinburgh. A number of these were, however, delivered|
|
: |
the last mentioned group was infected in the City, and]

in Edinburgh. It is difficult to determine whether

so formed part of the epidemic of streptococcal infec-
tions, or whether they brought the types of organism |
with them from the country districts.

0f the 54 cases, 14 gave negative swabs Dby ‘
ordinary aerobic plate methods.,

All swabs were kept for 24 hours and those which|

Qproved negative were again plated out on blood-agar

! . - o
iand placed in an anaerobic jar. By such methods two

%ore gswabs were shown to be positive. This left

|
|
‘twelve cases which presumably had no haemolytic strep-‘

tococci in their throats or genital tracts. Two of
these swabs gave almost pure cultures of B. coli and |
lone of a staphylococcoform organism which could not

be classified. '

il
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l The 42 cases which gave positive swabs may be

|

Edivided thus:-

! In 22 cases cervical swabs alone were positive.

In 9 cases throat swabs alone were positive.

In 7 cases both throat and cervical were positive.

In 2 cases the blood and cervical were positive.

In 1 case the blood alone was positive.

In 1 case with mastitis the breast gave a
positive swab.

Only five blood cultures were made. These were
from cases 3, 4, 5, 14, 42. The severesti cases were

chosen for the purpose. Of these five cases four

'eventually died. In case 5 type 15 was found both in '

the blood and cervix., Case 42 gave an untypable strain

from both sources.

| Of the seven cases which gave positive swabs
from the throat and cervix two had the same type
(cases 1 and 54); two had unclassified types (cases
22 and 45), and three had different types in both

:parts of the body.

The following table indicates the results of

typing:-




1.

16,
=78
18,
19.
20.
205,

220 :

23.

24 |

25.
26.

27

No. Cervix, Throat.
i 3:
Negative
4
3
15
Negative
1
1
?
2
6
3L 2
13
egati
1 ?
°
e g a t i
?
Negati
N J gati
?
? : ?
i
| 3
1
1o
13 i i
i
v |
1

Blood
DO

15
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No.
28.
29.
305
31.
32
33.
34.
35.
36.
37.
38.
39.
40.
41,
42.
43.
44,
45,
46.
47.
48,
49.
50.
51.
ha.
53.
54,

1

Cervix, Throat.Blood. Breast.|
25 |
? | |
13
| |
| Sl
| : |
Negative :
13 |
2 5
Nedggatirveg
?
28
Negatilwe
28
27 =
(enaerobic |
? 2 culture)!
2
Nega tive
2 ? 5
>
N e g at iwve
N J gat L v €
6 |
?
4
6 !
%
oL |
|
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Except for type 13 all the other types were
present in Scarlet Fever.

When these types are compared in the two diseaseé
it becomes evident that the relative increase and
decrease of the various types bear a certain relation-|

ship to each other.

Thus during the early part of the investigation,
from October 1937 to January 1938, seven of the twenty:
five typed strains belonged to type 1. This period
corresponded with the high incidence of type 1 in
Searlet Fever. (Vide Fig.9). After March type 1 no

longer appeared in the puerperal cases examined.

The next most striking fact is the sudden out-
‘burst of type 4 cases in November 1938 which corres-
ponds to the September-December epidemic of type 4

Scarlet Fever.

Another fact worthy of attention is the sudden
appearance in May 1938 of two puerperal cases in which!
type 28 occurred. May was the time when a sporadic

|increase of Scarlet Fever occurred, due to type 28

(Vide Fig.10). It was shown in a previous section of
|this work that this type was responsible for a high

‘percentage of complications in Scarlet Fever,

The appearance of type 6 in October 1938 1ike-
\wise corresponds with a similar increase of that type
i

|in Scarlet Fever cases.
|

Whether these observations are merely a matter

|of chance is not possible to tell from the limited
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number of cases investigated. The main feature
however remains, namely, that the reversal of types
1 and 4 as the major epidemiological strains in
‘Scarlet Fever corresponded to a similar reversal of

ftypes in the case of puerperal infection.

|
‘ e e e I
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ERYSIPELAS.

The object of this investigation, as in the
previous one, was to ascertain whether there existed
any relationship between the types of haemolytic

streptococci found in these conditions.

with this object in view:
(BEarly in the investigation only those patients

who showed broken skin over the erysipelatous lesions

large proportion of cases where the skin had recently

/broken down. 1In those cases where this had occurred

The following cases of erysipelas were examined

‘were swabbed. This method gave positive results in a

!for some time the percentage of positive swabs obtain-

]ed was very much lower. A new method was therefore

!adopted: With an intradermal needle and hypodermic

isyringe a small bleb at the spreading margin of the

jlesion was punctured. A small quantity of fluid was

‘Withdrawn and directly inoculated on to a blood-agar
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plate. This was subsequently stroked out and incuba-

ted. This method proved more satisfactory than the
cruder method employed at first, which precluded the
choice of those cases that appeared interesting from

the point of view of this investigation.)

Admitted & |
No.| Patient. Age. Address. Digcharged.
1.|Janet Drummond 71 2 London Road 18/15/87
4/1/3
2,|Agnes Syming- 34 4 Merchiston Place 21/12 g?
ton, 1/1/38 ||
3. |Agnes Bennett 56 46 Jordan Lane, 24/12/37 |
' 8/1/3
4.|John Casson 10 11 Warrender Park 8/1/38
Terrace, 22/1/38 |
5.|Margaret Kelly 53 Wardieburn Pl. West 14/1/38
25/1/38
6. |James Lynch 33 Astley Ainsley Insti- 22/1/38
: tute. 1/2/38
7.|John Knight 23 74 Redford Avenue 24/1/38
4/2/38
8.|Jessie Ogilvie 44 86 Westbow, George IV 8/2/38 |
Bridge 19/2/38 |
9.|Charles Bryce 73 Eastern General 11/2/38
Hospital 1/3/38
10, Isa. Anderson 63 Craiglockhart Institute 25/2/38
| 5/3/38
11, |Chas. 0'Neil 46 5 Gilchrist's Entry 1/’538
8/3/38
12.|Violet Harper 4 97 Abbeyhill 6/3;38
12/3/38
13.|Nora Hain 57 17 Pirniefield Place 10/3/38 |
j 19/3/38 |
14, Mary McKenzie 50 16 sSpringfield Street, 20/3/38
Leith
15. Mary Newell 75 37 Niddrie Mains Drive  24/3/38 |
2/4/38 |
16. |Tessie Craig 75 71 Bangor Road 29/3/38
16/4/38
17.|Catherina Craik 3 4 Main Street, Newhaven 6/4/38 |
30/4/38 |



No.!| Patient. Age.
18!Janet Maloy 28
19, Annie McFarlane 18
20, James Lawrie 36
21! Buphemia Dye 42
22. Jean 3Swan 48
234 John Taylor 40

. 244 Johan Mitchell 39
25, Ebenezer Logan 41
26| James Gribben 31
274 Annie Wood 49
28 Edwarleewcombe 15
294 Eliz. Martin 4%
30| Thomas Glass 42
31; Margaret Wilson 61
ik
32} James Welsten 56
334 Cath.McDonald 18
34} Chris. Pearson 52
35+ Rob. Alexander 38
36, George Dow 57
37+ Chas. 0'Neil 46
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Address.

24 Guthrie Street

Nurses Home, R.H.S.C.

9 Goganlea Gardens

22 Bellfield Cres.
Kirkcaldy

15 Beggs Buildings

12 Corporation Bldgs.

McIeod Street.
16 Hay Drive
4 Corstorphine Bank
Cotts.

1 Pleasance

62 Royal Circus

66 Longstone Road
14 Stenhouse Av,
2 Gillespie Street

11 Muir Terrace
Stoneyburn

1l Orwell Place

Nurses Home, City Hosp.

68 Lorne Str. Leith
47 Peffermill Road
1l Whitson Way

Gilchrists Entry

Admitted & |
Discharged.

VWest

6/5/38

17/5/38

8/5/38

21/5/38 |

16/5/38 |
17/5/38

24/5/38

31/5/38

6/38
1%?6/38

23/6/38
29/6/%8

13/6/38 |

2/7/38
6/7/38
23/7%8

27/7/38 |
1/8/38 |

31/7/38
20/8/38

8/38
23

24/8/38

6/9/38 |

31/8/38

13/9/38 |

18/9/38
29/9/38

i

235758

27/9/38 |

36 |

8/10/38 ‘
8

ik
e
9/10/38
18/10/38
17/10/36
25/10/38



No.

38.

39.

40,

Patient. Age.

Helen Dickson 42
Thomas lMcSorley 47

Alexander Banks 63

- e -
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Admitted &

Address. Discharged.

4 Roseburn Crescent 10/11/38
26/11/38

326 Leith Walk 30/11/38
13/12/38

129 st.Leonards Street 17/12/38 |
31/12/38

Forty cases of erysipelas were examined over a

period of twelve months, from December 1937 to Decem-

ber 1938. They were typed as follows:-

Patient. Month.

Lesion Type.

No, Dec.
L]

1"

Jany.
1]

-
OO CO~J O Hlw N H

ik Mgh.
12 L]

13 i

14 "

15' ]

16 !

17 April
18 M&y
19 n

21 "
22 June
23 n
24 ]
25 July
26 !
27 "
28 Aug.
29 0]
B0EE

32 "
33 n

Year Throat Type.
1937 1

4]

ki
1938

"

1 OO0OOC I HOHOOCO I OOHOOOWOoOOHOO

coooru, I

no

o

n
Ol OCOOOFE~F I O HE~JO0OUOMFEFWNDHERFOR I

n

= i
=3 o
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Patient. Month. Year. Throat type. Lesion type. |

|
No. 35 Octr. 1938 4 4 |
3 6 n ] 0 =
3 7 1] n 7 7
38 Novr. " 0 0
3 9 ] W - ot
40 Decr. " - 4 ;

- - o o - -

It is observed that the strains 1, 2, 3, 4, 7,

25, 28 and 30 were encountered.
In three cases the throat swabs showed gz differ{

|
ent type to that found in the lesion (cases 1, 15 and

130). |

In ten cases the throat harboured the same type
as that found in the lesion,
Four cases failed to give haemolytic streptococci

from the lesions. Twenty of the throat swabs were

‘\negative,
Eleven of the lesion strains could not be typed.
|
During December 1937 to March 1938 five out of
twelve cases were due to type 1. Type 4 appears for
the first time in October. The second case due to
this type occurred in December. This finding is in

accordance with that observed in Scarlet Fever and

puerperal infection. |
One case with type 28 occurred in May.
Type 7 is six times met with. This type was not

found in Scarlet Fever.
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It is seen that of the seven cases below the age
of 20, not one carried type 7. With one exception
(case 29) all these younger patients were infected
with the common epidemiological types 1 and 4. The
lolder patients alone introduced the types 7, 25 and

28.

From this brief investigation it appears that
young patients get erysipelas from the common epidemio%
ﬁogical strains, whi;st a large proportion of cases
among older people gib produced by non-epidemiological k@h“'
strains.

Numbers 11 and 37 are the same case. Charles
0'Neil was re-admitted more than seven months after
discharge, and in both instances his erysipelas was
due to type 7. Furthermore he carried the same type

in his throat.

' I NVYES MEGCATIOR T ITT;

OTITIS MEDIA and MASTOIDITIS.

Ten cases of otitis media with discharges were
8wabbed in the wards of the Ear, Nose and Throat
Department of the Royal Infirmary during the month of
September 19383, |

Six of the cases were children under the age of

ten. Four cases were adults.
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Three of the six cases and one of the four cases

were due to haemolytic streptococci,

typed as follows:-

These were

(The names of the patients were not recorded.)

Number Ear
b 0
2 0
3.Mastoiditis & Otorrhoea 1
4. 0

| 5. Otitis Media and 4

Otorrhoea.
6. Mastoiditis & Otorrhoea 4
s 0
8. 0
9. Otitis Media and 14
Otorrhoea.
10. 0

Throat.

0

0
0
0
4

0 10 years)

0
0
14

(7 years)

(3% years)

(adult)

The types corresponded, with the exception of

type 14, to the epidemiological strains prevailing

’at the time,

——— o .




No.

1.
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TONSILLITIS.

The following cases of tonsillitis were investi-

Patient.

Mary Duffy

2. Nurse Mary Mor-

3.

O O ~3 o~ MU

10.
E1

125

TaE

rison,

Nurse Jean Ding-
wall

.| Margaret Muir

.| Alex. Patterson
.. Sheila Foulis

.| Mina Oliver

.| Margaret Weir

.| Agnes Kyles

Jas. Morrison
Stewart Gillies
Bernard Keran

;Molly Reilly

14, |Marg. Grieve

15.iThomas Boyter

[
16.|sarah Smith

19,
18.

19,

20. |

21

2es

Anna McRae
Rod. Burnett
Jas.Williamson

Mary Murphy

» |[John Allan

|
Rob, Johnstone

Age.Type of H.S. Admitted. Discharged

| gated in the City Fever Hospital:-

16
18

12

23

17
15

14
13

50

2%
29

-

WV

9/1/38
7/2/38

6/3/38

23/3/38
5/4/38
30/4/38
29/4/38
4/5/38
5/5/38
6/5/38
8/5/38
14/5/38
15/5/38
1/6/38
9/6/38
14/6/38
24/6/38
24/6/38
26/6/38
14/7/38
25/7/38
28/7/38

25/1/38

26/2/38
22/3/38|

19/4/38
26/4/38

7/5/38

10/5/38
14/5/38
17/5/38
14/5/38

17/5/38 |
7/6/38 |

4/6/38
18/6/38f

18/6/38
28/6/38
9/7/38

16/7/38 |

26/7/38
2/8/38

27/7/38

9/8/38



|
Eg.i Patient
23.\Christina Scott
24.‘Lawrence Gilroy
25.iIsa Fleming
26.:Dona1d Kerr
27.!Doug1as Nisbet
28.&Annie iflcCabe
29.%Hazel Waters
30.}Annie Young
31.£Sheila Duf ton
.32.| Kenneth McLeod
33. |[Edward Burston
34. Mary Wood
35, |Patrick Rafferty
36. |[Agnes Ogilvie
37. |Wilfred Newborn
38.

39.

Annie McKXenzie

Andrew Simpson

| (Otitis Media on 5th

day.)
40. Douglas Brown

4l. Oliver Campbell

42, Marg. Cunningham
' Adenitis?

43.iJohn Forest
44.iGeorge Hastie
45.]Robert Chambers
46.|June Tulloch
47.;Ruth Burns

48, William Lamb
i
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Type of
Age. H.S. Admitted.Discharged.
5 1 7/8/38 27/8/38
G 8/8/38 13/8/38

15 2 28/8/38 10/9/38
8 18 22/9/38 4/10/38
5 4 20/9/38 1/10/38
13 0 24/9/38 4/10/38
300 a8/0/38 18/10/38
14 2 30/9/38 18/10/38
5 0 1/10/38 1/11/38
1 4 2/10/38 15/10/38
10 4 2/10/38 15/10/38
s T 3/10/38 5/11/38
6 1 8/10/38 28/10/38
6 0 9/10/38 22/10/38
7 5 11/10/38 22/10/38
9 15 1 /10738 1/11/38
4 4 13/10/38 19/11/38
4 0 16/10/38 29/10/38 |
8 6 18/10/38 12/11/38
9 (i) 26/10/38 15/11/38
8 0 26/10/38 12/11/38
8. 0. 27/10/38 5/11/38
2 - 9/11/38 30/11/38
74 4 141738 3/12/38 |
3 T - 15/11/38 3/12/38
3 0 18/11/38 20/12/38



150

| Type of

No, Patient. Age. H.S. Admitted. Discharged
49. Morag Gowan 25 6 23/11/38 10/12/38
50. Janet Hanley 25 0 29/11/38 30/12/38
51.iRona1d Nisbet e 4 2/12/38 24/12/38
52. |Annie Lawrie 1 0 13/12/38 17/12/38
53,1Joseph Murphy 7 4 29/12/38 18/1/39
54. |John Cameron gl 1 11/1/39 7/2/39
55. |[John Ward 25 O 12/1/39 4/2/39
56.fJoseph Pratt 6 18 /o/39. " A1/o/3e
57. Margaret Love g i 7/2/39  14/2/39
58, |John Archibald 10 9 20/2/39  11/3/39
59.|mees lcDonough 10 0 21/2/39 25/2/39

60, Helen Cooper 13 4 9/3/39 21/3/39

Twenty of the tonsillitis cases gave negative

H.S. swabs. The forty positive cases gave a large

number of types, namely:-

Typer 15w 12

. " =0, S
| " 3 - 2
[ n 4 9
" 1
; " g - 2
" it 1
R |
NES 38 e 2
| L N
; Unknown types - 6
| Total 40

} It will be observed that types 1 and 4 predomi-
Inated and were in the same relationship to each other
|

a8 was the case in Scarlet Fever, namely that type 1

predominated in the early part of 1938 and type 4

|
during the latter end.
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Only two complications occurred and these were

'both due to type 4. Since it is known that at least

|40 of these cases were due to haemolytic streptococci

| the remarkably low complication rate of 5 per cent

gstands in marked contradistinction to the extremely

high complication rate of Scarlet Fever, during this

same period. The majority of these 60 cases were

‘under observation and

segregated from Scarlet Fever

|cases. The likelihood of cross infection with other

' types of streptococcus pyogenes was thus consider-

Eably reduced.

INVES

e e e

fel G A T I 0 N Vs

Acute Lobar Pneumonisa

Dermatitis

Erythema Infectiosum

Acute Nephritis Septicaemia

Erythema Bronchopneu-
monia

Ac.Rheumatic Fever Etc.

Patient. Age.Type. Complaint. Admitted. Discharged

John ILugton 1 0
Ann Hannah 2 0

(Alice Sterling 2 0

Christine Fox 8 2

Nancy McPher- 14 0
son,

iJames Magsie 1 0
:John Dickson 12 0
|

Erythema 7/10/38 12/10A7
Erythema 10/10/37 19/10/37
Septic Der- 11/10/37 19/10/37

matitis of
legs.

Erythema 15/10/37 23/10/37
Erythema 29/10/37 13/11/37

Erythema 17/11/37 20/11/37
Erythema 3/12/37 11/12/37
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No. Patient. Age. lType.
8.| Agnes Skinner 1 0
!
9. /Marg. Lawson 2 0
| :
10.|Helen Morris 14 (Blood)
. (Throat)
| (Urine)
| 5
11.| Peter Hay 22 0
!
12.|Nurse Cath, 18 18
Ballantyne
13. Martin Loy 2 (Throat)
(Vide case (Brins)

317 page 64.)

AL
14, Eliz. Ramage 1 0
15, |Nurse Annie 17 (Throat)
Young 0
(Urine)
; 0
16. |Henry Muir 21 0
17. Mary Gray 8 0
18. Andrew Milne 7% i L
19. Constance Rey- 6 0
nolds
~ 20.|Helen McHardy 7 13
21.|Wm, Hughes 5 28
22. Peter Donelly 1 3
23. Doreen Forrest 2 0
24.| Chas .McDonald 2 0

13/9/38

Admitted &
Complaint. Discharged
Erythema 2/1/38
8/1/38
Acute Lobar 5/1/38 |
Pneumonia 18/1/38
Septicaemia & 19/1/38
Acute DIED 20/1/%8
Nephritis.
Erythema 4/2/38
15/2/38
Ac ,Rheumatism &/2/385
17/3/38 |
Scarlet Fever, 13/2/38'
Nephritis and |[DIED 28/3/38
Bronchopneu-
monia.
Erythema 23/2/38
227238
Acute Nephritis 9/3/38
24/3/38 |
Erythema 15/3/38
29/%/%8
" infec- 29/3/38 |
tiosum 6/4/38
Erythema & Scarlet 31/3/38
Fever. %4/%5%8|
] ] 11/4/38 |
19§4§§8
Pneumonia 26/4/38
2/5/38
Erythema infect. 31/5/38 |
7/6/38
Scarlet Fever, 1/7/38
Pneumonia and 23/8/38
Empyema
Acute Pharyngitis  5/8/38
23/8/38
Erythema 24/8/38
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No.| Patient. Age. Type. Complaint. %ﬁiﬁ;ﬁgeﬁ
25.|Donald Ross 7 (Thrgat) Acute Nephritis 1;{1?1//3388_
(Urine)
0 .
. [ Janet M 6 0 Acute Lobar 16/9/38
26 [dedes dautoy Pneumonia 4/10/38
27. Bliz. George- 4 0 Erythema 21/10/38 |-
L | lgon, g 23/11/38
| : t 6 1 Peritonsillar 23/10/38
28.:Alex Robertson 3 T T
29. |Jean Shilling- 17 0 Bronchitis 23/9/38
| law /10/38;
30. Jas. Hamilton # 0 Erythema 24/10/38
19/11/38 |
. ter Mei 44 0 Tonsillitis & 9/10/38 |
3 lwal S e Bermatitis 29;10 38 |
32. Myra Anderson 7 - Erythema Infect. 8/10/38
22/10/38
. Eliz. Paterson 7 0 Urticaria & 18/10/38
2 ? Impetigo 15/11 /38
4, Eliz. McLean 3% 0 Pneumonia 6/12/38
2 _ 24/12/%8
. |John Dickson 21 1 Erythema, 12/12/38
3° ‘ 20/12/38
36. |Zena Davidson 41 0 " 16/12/38
| 31/12/38
3?.!Emma Wilson 2% 0 Septic Rash 2/1/39
: 14/1/39 |
38. |Gerald White 6 0 Coryza, 25/1/39
31/1/39
39. |[James Cassie 36 0 Erythema 25/1/39
7/2/39 |
40, Wm. Rhind 14 0 " 30/1/39
7/2/39
41, John Hender- 7 wks. O " 30/1/39
son 7/2/39
42, |[Alex, Ferrier 5 0 Urticaria 21/2/39
28/2/39

The above were sent into the City Fever Hospital

a8 cases of Scarlet Fever.

All these observation cases
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were swabbed with a view to ascertaining what part the

| -
haemolytic streptococcus played in the production of

lsuch conditions.

Of the 42 cases examined 28 failed to show any
;haemolytic streptococci. ;
. The thirteen positive cases were as follows:-

|4 cases of erythema out of a total of 19.

2 cases of erythema infectiosum out of a total of 3.
1l case of peritonsillar abscess out of 1.

il case acute nephritis out of a total of 2 cases.

?1 case of septicaemia out of a total of 1.

'3 cases of pneumonia out of a total of 5,

/1 case of agcute rheumatism out of a total of 1.

The types met with were:-
‘Erythema cesessees 23 13 1; 4, (type 1 present in 2
‘ cases)
e infectiosum 28; -.
!Peritonaillar abscess - 1,
Acute Nephritis .... 2.
Septicaemia ....... 5.

|Prneumonia .., cceees 4= 000 ILP I L
IACute Rheumatism ... 18.
With the exception of types 5 and 13, all the
' Oothers were the same as those found in Searlet Fever,
The only relationship to Scarlet Fever, which is
'apparent, is the presence of type 28 in case of ery-
thema infectiosum, during May; and aﬁ erythema case

in February 1939, due to type 4.
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I VRS ST erig pAT I 0 N VI.

| During November 1938 Dr Gardner swabbed the
‘members of the third year medical class. There was
at the time an outbreak of colds and coughs.

From this investigation she obtained a number of
Ipositive H.S. swabs, which she typed according to the
\Lancefield grouping.

. I obtained from her eight cultures which she
;placed in Group A. These were typed as follows:-

Clinical symptoms in students.

| Culture 1. - Type 1 (No symptoms.)
| " 2. - " (e % )

" 3 - (Slight cold.)

" AL i ol 4 (Fauces injected.)
E " S u - (No symptoms.)
| " 6. = " 3 (Feeling feverish,)
| " Fah = 0. 95 (Wo aymptoms.)

" 8, - m 4 (Recovering from a

severe cold,)

| During November the epidemiological strains of
haemolytic streptococci were 1 and 4. It is interest-
ing to note that three of the five students referred
to above had types 1 and 4 in their throafs which were.
the epidemiological strains of Scarlet Fever at the

time. Four students showed symptoms the severest of

which was due to type 4.

T e e TR o .  ag s W am - -
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In September of 1938 a number of cases of ton-

sillitis and colds occurred among mine workers at

Uphall.

I was acting "locum tenens" for Dr Thomson for
'a few days and took the opportunity to swab a number
|

|
lof these cases:

Patient. Address. Complaint. Swab.Type.
1!Alex. Forbes Hawthorn Pl.Uphall,Tonsillitis Neg.
|

2 |[Ken.Suther- Lindens P1. " Ac.Pharyn- Pos. -

| land gitis
3JA1f . McKay School P1. v Coryza Neg.
4 Jas .Rodgers Greensykes Rd. Pharyngitis Pos. 1
Broxburn

5 |Pat. Roach Strathb.Pl.,Uphall Bronchitis Pos. 3

6iMich.McGuigam,8chool Pl , " Ac.Laryn- Pos. 3
| gitis
'7|Jas.Carroll,‘ Kirkhill T. Coryza Neg.
Broxburn
S‘Jas.Readdie Middleton P1, " " Neg.
. 94 Alex. Mc- Eastburn, Tonsillitis ©Pos. 3
Guire Broxburn
10. Isaac Turn- Midhope Pl.Uphall Coryza Neg.
bull
11.) John Mc- Greendy. R. Influenzal Pos; 1
Auley Broxburn cold
12.Alex.Shade Beechw,Cotts., Quinsy Pos., =
Pumpherston Rd.
13 | Chas.Atkin- Uphall Station Coryza Neg.
son
14 | A1f. Bell Main St., Broxbum d Neg.
15. Jas.Abbott Cardross Cst. " Pos. 26
16 | And.Coleman, West St " Pharyngitis Neg.

17 Geo.Collins, Greendykes R, " Coryza Neg.
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|
e

Patient. Address. Complaint. Swab. Type
18 \'Wm.Wylie ILatham P.,Pumpher- Tracheitis Pos. 3
ston
19 David Dal- 3Steel Cot. Winch- Tonsillitis Neg.
| rymple burgh
20 |Sam.McLel- West Houston,Uphall, Coryza Neg.
land
21 |John Roach  School Pl. "  Ac.Bronchitis, Pos. 3
22}Mr Nicholls Niddrie R. Winch- Influenzal Neg.
. burgh cold |
23 [Peter Sten- East Main St.Uphall, Coryza Neg. .
house _ :
24 Rob.Millar Burnbank Ter. " Coryza Neg.
25 [Arch.Erskine Mid St.Broxburn Rheumatic Pos. 17
Fever
26 Henry Bell Millgate, Winch-  Influenzal Neg.
burgh cold
27 |Thos .Brinckly, Church 3t. Brox- Tonsillitis Neg.
burn,
28 |Jas. Lynech  Cardron Crst. " Tonsillitis  Neg.
29 |Jas .Arm- Pumpherston Rd. Purulent Pos., \a
strong, Rhinitis
30 |Philip Greensykes Rd., Pharyngitis  Neg.
‘ 0'Hanlon Broxburn,
31iwm.Meechan it o Adenitis Neg.
32 Will.Dal- Steel Cot., Ac.Bronchitis Pos. 26

rymple Winchburgh

Nineteen of the cases were not haemolytic strep-

tococcal infections.

|
coryza.

More than half of these were

Of the thirteen streptococcal cases in this

epidemic of respiratory complaints, three could not be

typed. The ten remaining cases were as follows:-
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aees 2 eases

e -

cees 5 cases W
" 17 e e 0 0 l case

o 96 iess 2 cases

With the exception of type 17 which was present
in a case of acute rheumatic fever, type 3 produced
!the severest symptoms. The three cases with types 1
Eand 26 were mild.

Since half the typable strains were of type 3
it appears that it was the major epidemiological
strain in that country district during September 1938.

The observation is interesting for it points to
the fact that at a place only nine miles from Edinburgh,
an epidemic with another strain may occur. During
ithis month not a single one of the 89 cases of 3Scarlet|

Fever examined was found to be due to type 3.

- e  am
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HAEMOLYTIC STREPTOCOCCI

IN HEALTHY THROATS.

The object of the next series of investigations

lwas to determine whether haemolytic streptococci were

present in normal throats and, if so, what the types

iwere, and in what way they were related, if at all,

lto the types found in Scarlet Fever.

At the outset it was realised that such an

linvestigation, in order tc be of much value, had to

be fairly extensive if not intensive.

LN VEE 31T T AT TSONN:

I.

1938 with this result:-

Scarlet Fever

« Measles,

Nurse 1. Negative
" 2. Type 28
" 3 3 " 1
sy 4, Neégative
" 5. Type =

. Negative

s TYpE:
. Negative
. Negative

B\DCD“\JO\

. Negative

Scarlet Fever. MNeasles. Puerperal & Diphtheria.;
Erysipelas.
Nurse li Type 1 6.Negatiye 11. Negative |16. Type 1
'm 2, w4 | 7. Negative {12. Type 7 |17.Negative|
iR 3. Negative | 8. Type 1 |13. " 1 18. Type -
(W ' Type 7 0. Regative h4 Kegative |19 Wegativel
" 5 v - |10.Negatwe [15.Negative |20. Type 13:
Positives 4 1 2 3 :

The investigation was again carried out in May

Puerperal & Diphtheria

Erysipelas.

100 Tpe N7

12 .Negative

13. Type -
14.Negative

15.Negative

16.Negative
17 .Negative
18.Negative
19.Negative
20. Type 28
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of the forty nurses swabbed during the two
investigations the following numbers showed the pres-
;ence of various types of haemolytic streptococci in
‘their throats:
Scarlet BEeVEr .cicseeesssios
MeasSles .cccevsscssvesonves

Puerperal znd Erysipelas ..

- RS B

Diphtheria ® 0O 8 08 0 8 8B 0 e 0T SR

i.e. 17 out of 40 nurses carried H.S.

It is interesting to note the relatively high

carrier rate during December-January as compared with

May .
These tables point to the following facts:-

(1) Among those nurses most exposed to strepto-
!coccal infection the carrier rate is highest.. (7 of
the 17 carriers were in Scarlet Fever wards.)

Conversely the least number of carriers were
found in the measles ward.

(2) It appears that cross infection among
nurses occurs,

Thus, in the first table, we find one of the
scarlet fever nurses carrying type 7 - a strain com-
mon in the erysipelas wards. In the table for May one
of the diphtheria nurses was a carrier of type 28,
which at the time the swabs were taken was producing
an epidemic of complications in the Scarlet Fever

wards .
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(3) In a fever hospital the nurses appear to
become infected predominantly by the epidemiological
strains. Only one type, namely 13, was not associated
with patients entering the wards with streptococcal
infections, at the times these investigations were

‘being carried out.

- - e - w m wm

LNV RSB ST TG EA ST S THOEN 11

Examination of Nurses in a_ General Hospital.

During January and February 1939 there occurred
a number of sore throats among nurses and patients of
‘the Western General Hospital.

Dr Gardner was asked to investigate the matter.

From January 19th to February 14th 80 nurses
Ewere swabbed. The process was repeated a number of
times if the swabs proved negative. 150 swabs were
received in all. E

0f the 80 persons swabbed 33, at some stage or
other, proved positive. 29 of these were placed by
Dr Gardner in the Lancefield group A. I was‘fortunaie;
in obtaining 19 of these from her and according to

Griffith's typing classified them as follows:-

Type. Type 3 %
M. 39476 -~ 4 M. 39060 -~ 7 M. 39322 - 28

M. 39142 - 7 M. 39207 - - M. 39203 - 20
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M. 39370 -EX%E' M. 30411 - S M. 38693 - S
M. 38962 - 317 M. 39843 - 27 M. 39318 - 20
M. 38967 - 20 M. 39142 - 7 M. 39709 - 28
. 38961 = 20 M 39221 == - M. 39059 = =

M. 769 - Type 1l2.

Two nurses were found having type 4

FOUI‘ n i n i n ?
One nurse was 1t ] L i)
] 7] i n " " l 7
Four nurses were " B n 20
One nurse was » ? HS27
One n i ] " n 28
Five nurses were " " untypable strains,

Eight of the cases were found to belong to
types 7 and 20. This was pointed out to Dr Gardner,
for neither of these types are ihcluded in the Lance-
field Group A. On retyping them according to Grif-
fith's slide agglutination method the above results
were confirmed. Sera 7, 16, 20, 21 were tried out on ;
the homologous stock type-specific strains and found
to be in order. Dr Gardner assumed that she required
new serum, or else that she had got the strains mixed.
She is investigating the matter further,

From this investigation it became evident that
in the Western General Hospital there existed among
the nurses a number of strains of haemolytic strepto-

cocci not commonly found among nurses of the City
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Fever Hospital. Furthermore only two types, 4 and 28,
iplayed a part in the epidemiology of Scarlet Fever.
During the time this investigation was being

carried out, type 4 was definiteiy the preponderating
type in Scarlet Fever. Whether it is the isolation of
the nurses in the hospital that accounted for the low
_incidence of the Scarlet Fever strains, or whether
immunological factors were involved is a matter for

further enquiry. i

INVESTIGATION III.

Examination of Doctors in the City Fever Hospital.

In December 1937 and April 1938 a number of

resident doctors of the City Fever Hospital were swab-

bed with the following results:-

Swabs: 1st. 2nd. 3rd. 4th. Types.
DD Pos. Pos. Pos . e e |
Dr ' Ji, Neg. Neg. Neg.
20 00 L0 Pos . Neg. Neg. Pos, 27, 27

Dr McD. Neg. Neg. Neg. Pos. -
Dr 8. Pos. Pos. 1 -

Dr W. Pos., Neg. 4

This indicated that the doctors, like the nurses,

became carriers of the haemolytic streptococcus, and
that the types involved were for the most part the

Epidemiological strains,
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TN VESTIGATTION EVeS

An Investigation upon a Person greatly exposed to

Streptococcal Infection from Scarlet Fever Cases.

For this investigation I chose myself.

During the swabbing of Scarlet Fever cases many
lof the patients coughed directly into my face. Since
Eswabbing was carried out almost daily on a large num-
ber of cases, I was undoubtedly heavily infected with
haemolytic streptococci.

For the purpose of investigating what occurred
‘under such conditions the following routine was
adopted:

Every day on my arrival at the City Hospital a
swab was taken. This was repeated after my having
been in contact with the Scarlet Fever cases in the
iwards. This continued for more than a month with the
;following results:-

Before entering wards., After leaving wards.

Throat swab. Nasal swab. Throat swab.Nasal swab.

1938

Jan.,l Negative Negative Pos.(8) Pos. (8)
2a Pos. (8) " Pos .(8) Pos. (1)
3% Negative Pos. (8) Pos.(1) Pos. (3)
X “ Negative Pos.(=-) (3)
5.4 d 2 Negative « (:8)
25 L " " Pos. (4)
8. Pos, (4) Pos. (4) Pos. (4) Pos. (2)
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Throat swab. Nasal swab

11938.Throat swab. Nasal swab.

9. Pos. (4) Pos. (4) Pos. (4) Pos. (4)
'10. Negative Negative Negative Pos. (4)
E11. " " R Pos. (2)
12, Poas. [(2) " Pos. (2) Negative
14. DNegative n Negative Pos. (1)
15. Pos. (1) 9 Pos. (1) Pos. (4)
'16. Negative " Negative Pos. (8)
1.7 " Pos. (8) " Pos. (8)
18. " Negative § Negative
119, Pos. (8) " Pos. (8) Pos. (1)
|21, Negative n Pos. (1) Pos. (1)
225 " ’ Negative Negative
234 n , " Pos. (8)
24, Pos. (8) " Pos. (8) Pos. (4)
' 25. Negative " Negative Negative
126 " " " Pos. (-)
': 28. . . " Pos. (2)
'29. Pos. (2) " Pos. (2) Pos. (1)
30. Negative " Posi. (1) Pos. (1)
31, " 9 Negative Negative
iFeb.

1. 3 5 " Pos. (-)

2. Pos, (=) : Pos. (1) Pos. (1)

3. Pos. (=) : Pos. (=) Pos. (=)

4. Pos. (-) . Pos. (=) Pos. (4)

5. Negative " Negative Negative
=267, " " Negative Pos. (1)

7. Pos, (1) " Pos. (1) Pos. (=)

8. Negative " Negative Pos. (8)

9. Pos, (8) " Pos. (1) Negative, |

Jan.
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The figures bracketed refer to the types isolated.

| It was found that during the period this inves-
tigation continued the organisms were on thirteen

' occasions carried over to the next day in the throat
or nose.

On the two occasions January 8th - 9th and
;February ond - 4th, the organisms persisted in the

throat for two and three days respectively. No
untoward symptoms were experienced.

On 18 occasions, after leaving the wards, the
;organisms were found in the throat. This contrasts
!strongly with the 29 occasions on which the organisms

were present in the nose after sﬁabbing the cases. i

The nasal swab before visiting the wards was
positive on only four occasions,

The deductions to be drawn from this investiga- |

|
|tion are that any one who is heavily infected with

|haemolytic streptococeci from Scarlet Fever cases
'harbours the organisms for a varying period of some
hours to three days in the naso-pharynx. In the major-
ity of cases this infection does not last 24 hours. i
Immediately after contact with Scarlet Fever
cases the nose is much more heavily infected than the
throat. (It is probable that this state would be
reversed if the investigator were a mouth breather.)

Since different types were isolated from the

 throat and nose after contact with patients, on six

occasions, it is likely that the same dif ferences
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Iwould ve found if two or more colonies were picked
off each plate grown from either throat or nasal swabs,
| As a high degree of immunity must arise from
‘such frequent contact with haemolytic streptococci,
this would probably account for the short duration of

' the presence of the organisms in the upper respiratory

npassages.
| During the early part of my research (viz.
.September 1937), various symptoms of malaise, mild
sore throat, low grade pyrexia, etc., were experienced,
'and it is to be regretted that this investigation was

{ F |
'not then commenced, A comparison of tables might have

proved interesting.

. e e e e

(With regard to immunity from contact, it may
iprove interesting to record that during September 1937,
my finger became infected with type 11l. After about
Ieight hours® pain was experienced at the site of
infection,I was given intramuscular and oral doses of
prontosil. F¥or a period of twenty-four hours there
‘was a fever of 101°F.-100.2°F., and slight pain in
'the axilla. After four days all symptoms ceased.

In August 1938, whilst preparing vaccines a
tube containing a heavy deposit of type 4 broke in my |
hand and some of it entered a cut which had been caused,

I was assured of an immunity to this organism
and did no more than wash and dress the cut. Although

. a/?ffau'yé
symptoms were expected nothing occurred, whieh I[ndiea-

ted thet I had become infected with a fairly virulent
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INVESTIGATION Ve

HAEMOLYTIC STREPTOCOCCI 1IN NORMAL THROATS -

Medical Students.

During the early autumn months of 1938 Dr Gard- |
:ner swabbed the members of the third year medical
| class.

I was handed ten strains of haemolytic strepto-
cocci. These were typed as follows:-

Strain number 1 (..o type 20

" " D e P I
" ' P et ok i
" " /A ST " -
" ” DRl oorats) ot " 2
" " By Prsiaesssnie " -
" " SRt RS R 2
" L S T " ]
" n Bl IR S o0

" ] 10 e e 0 00 00 ) m

None of the above types was associated with

fclinical manifestations.

. v e T R e e T e
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AT N S T L B L A SR 6 1 | VI.

THE INVESTIGATION OF CARRIERS IN THE FAMILIES
| OF SCARLET FEVER CASES.

Sixteen families, who had children in the Scar-
;let Fever wards of the City Hospital, were visited ani
iall members swabbed. This was done with a view to
jdetermining whether there were carriers of haemolytic.
' streptococci in such families, and if so, what rela-
{ tionship the types found bore to the patients in the
lhospital.
i The families investigated were as follows:-

(a) LEES family, 6 Cannon St., Leith. (Visited

21/10/37.

Excluding the patient - Edward, age 6 years,
|

| there were five people living in two apartments. These

' were swabbed and typed:

Name . Occupation. Iype. Swab. |
Thomas (father) Labourer Negative
Mrs Lees Housewife " i
Robert (10 Years) Scholar at Couper St. " T
Thomas (14 " ) Page boy at Capitol. 25 Positive.!
William (3 " ) At home Negative. |

The patient was admitted to hospital 20/10/37
with type 1. He was also a pupil of Couper Street

School.

(b) BRYDON family, 9 Portland Place. (Visited

3/11/37) .

Excluding the patient - Marion, age 8 years,
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| there were seven inmates in the two gpartments of their

flat. They were swabbed and typed:

i Name. Occupation. Type. Swab. |
]Mr Brydon (father) Labourer 25 Positive
iMrs " Housewife Negative
;Peggy Muir (18 years) - (Not at home)

(Lodger)

lnavid (age 7 years) Scholar at Couper St. 1 Positive
| george (" 6 " ) " R " n Negative
| Teabella, ( 3 " ) At home. "

|
iSadie (64 months) " " .

' The patient was admitted to hospital on November
' 2nd 1937 with type 1. He was also a member of the
Couper Street School which yielded seven cases of

Scarlet Fever during October. Five out of the six

|
| (c) AIKMAN family, 5 Moat Drive. (Visited

| 18/11/37)
Excluding the patient - John, age 5 years, there

cases examined were due to type 1.

‘were four inmates living in three apartments:

Name. Occupation. Type. Swab.
‘David (father) Labourer Negative i
EMrs Aikman Housewife 2 Positive
Amelia (7 years) Scholar at Craiglockhart 2 Positive

School i
Baby (9 months) At home Negative.
I

The patient was admitted to hospital on November)

'17th 1937, with type 2. He was a scholar of Craig-

lockhart School.



170

This family proved particularly interesting.
Amelia had been in the Fever Hospital from 1/10/37 to
26/10/37. Twenty-one days after she had left hospital;
'the patient, John, was sent to hospital with the same |
'type with which Amelia had entered originally. Appar-!

ently Amelia was still a carrier. This observation

was further strengthened by the fact that shortly

[after Amelia returned to school, three cases of Scar- |
'let Fever occurred, two of which were due to type 2.

‘ It seems creditable that Amelia was the cause of
‘these three cases of Scarlet Fever.

‘ Whether she had infected her mother or whether
EMrs Aikman was the original carrier could not be

;determined.

(d) GREENAN family, 8 Wauchope Road, (Ground
floor). Visited 26/11/37)

Execluding the patient - Jemima, age 5 years,

|
there were five inmates in three apartments:

Name . Occupation. Type. Swab. |

‘Mr Greenan (father) Motor driver (Smart) 17 Positive?
|

‘Mrs " Housewife Negative|
James Scholar, Craigmillar School "
Jessie ! . x .

(Neither had Scarlet Fever)
Alex. (3 years) At home "
The patient had entered hospital on 16/11/37
:with an untypable strain. Mr Greenan was complaining

iof rheumatic pains.
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(e) ARTHUR family, 103 Niddrie Main Terrace
ond floor). Visited 2/12/37.

Excluding the patient - Helen, age 10 years, -

| there were nine inmates in three apartments:

i Name . Occupation. ixgg. Swab.
%Mr Arthur (father) Basketmaker - Positive
'Mrs Arthur Housewife Negative.
James Scholar, Niddrie School R
Mary " . a "
Jenny " - " "

Babies (2 & 3 years resp.) At home "
Miss % (Lodger) (Out)

Miss ¢ (" ) Assistant at Waterston's - Positive|

The patient had entered hospital on 1/12/37
with type 1.

(f) SUTHERLAND family, 12 Wauchope Ave. (Ground
(floor) (Visited 20/3/38)

Excluding the patient - Mary, age 5 years, there|

‘'were 7 inmates in three apartments.

Name . Occupation. Type. Swab.

%Mr Sutherland (father)  Idle Negative

Mrs Cathon (Lodger) S|

'Robert " (6 years) At home u
Janet Sutherland (11 years) Scholar, 2 DPositive
| willowbrae, |
'John " (9 years) Scholar, Craig- Negative
millar |
| Twins " (3 years) Kindergarten " |

The patient had entered the hospital on 18/3/38
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with type 2. Seven days before Mary's clinical symp- | &%
;toms became manifest Janet Sutherland commenced with
tonsillitis. She was still suffering from it when the|
swab was taken.

It is interesting to note that in both diseases
type 2 was found. Which patient infected the other is
difficult to determine, but it appears that Janet got
the organism from Mary, for during the months of Feb- ;
ruary and March six of the patients who entered hospi-i

|
tal with type 2 came from Craigmillar 3chool. Further-

more Janet was attending Willow Brae School where no
Scarlet Fever occurred during this time.
The other ten families gave negative swabs.

These were:-

Visited
(g) McTAGGART - 4 Spey Street. 1/11/37
(h) STARK - 63.Trafalgar Lane. 24/12/37
(i) HUNTER - 231 Niddrie Main 27/12/37
(§) waTSON - 23 Water Street, Leith 30/1/38
!(k) CLARK - 44 Bristo Street 25/2/38
| (1) HARPER - 8 Hay Road 14/3/38
(m) MARSHALL - 153 Granton Road 27/3/38 |
(n) SMITH - Freer -Street 28/3/38 |
| (o) DUFFY - Wardlaw Place 31/3/38
| (p) BURNS - 5 Parkside Street 2/5/38 |

In three of the six families visited, a definite
Telationship between them and the Scarlet Fever cases
from the respective families could be found. The other

|
three cases showed no such relationship.

L e
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SECTION 2,

CONTAMINATION OF FOMITES WITH

HAEMOLYTIC STREPTOCOCCI,

This investigation was carried out with a view
to finding out whether haemolytic streptococci were

present on the fomites in Scarlet Fever wards.

LN VES T'I &AT 10N I,

Haemolytic Streptococci on Clethes of Scarlet Fever

Patients.
i
!
!patients on admission to hospital. ZFach handkerchief

1

‘was cut into eight portions. One portion of each

In five cases handkerchiefs were obtained from

\handkerchiéf was well shaken up in a quantity of ster-|

ile saline. It was then removed and the fluid centri-

fuged at 2,000 revolutions per minute for 15 minutes. |
'All the fluid was pipetted off with the exception of

the last few drops. Loopfuls of this were stroked out|

(01 blood-agar plates. The seven remaining portions of
!each handkerchief were introduced into a sterilised
‘wide-mouthed bottle, and sealed after flaming the end.
!At weekly intervals a single portion of the handker-
fchief was removed from each bottle, with long forceps,|

!and plated out by the above method.

The results were as follows:-
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Handkerchiefs,

No.l No,.2 No.3 No.4 No.5

1st week Type 1 Type 1 Type 2 Type - Type 1.

ond " o v BN S et Ll RS eSSty el o
3rd " e AL S e i | SR B RO S e et T
4tn " o Hie AT e R Teliir S S T et
5th  ® R S e N T B L R e
6th " STy T R i e WD R ) B S
7th " e R R R e S e SR SRR
15th " R T Bl e T e e R O T

After three weeks all the handkerchiefs still

| contained haemolytic streptococci. By the 7th week

|

only two handkerchiefs showed live organisms. The
(]

1]
bottles were then put aside for 8f;eeks. By that time

all the haemolytic streptococci had disappeared.

It must be pointed out that in the sealed

bottles a certain amount of moisture was maintained

iin the handkerchiefs, which may have affected the
|
duration of the viability of the organisms.

NV E ST T AT ITEeN I,

(a) Haemolytic Streptococci on Toys in

Scarlet Fever Wards.

On 26/5/38 a number of toys were selected for

this purpose, viz: 3 books, 1 celluloid doll, 2 wooden|
soldiers.
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Sterile swabs, dipped in saline, were carefully
;rubbed over these toys and plated out.
Five of the six plates showed haemolytic strep-
itococci. Four of these were not typed. The only one
ityped was that obtained from the celluloid doll.
I The doll had been in the possession of Mary
!Morrison - age 2% years. It later fell from her cot
}and was picked up by a convalescent, Dorothy Lemoﬂf-
?age 6, who played with it for some while before it
| was taken away from her for this investigation.

The type found in Mary Morrison was 25, and the
type on the toy was also 25, whereas that in the
throat of Dorothy Lemon was 1.

Cross infection here was an obvious danger.

- - -

|
|
|
l
\
1

(b) Haemolytic Streptococci on Food.

A half-eaten apple which was being shared by
;tWO convalescent youths was replaced by a whole one
and the part taken away for investigation.
} On swabbing the surface and the eaten end, and
fPl&ting out, numerous streptococci were found. They

' Were not typed.



176.
|
|SECTION 3.
|

HAEMOLYTIC STREPTOCOCCI IN THE AIR.

TNYR S T GA T 10N I.

This investigation was carried out with a view
'to determining the relative incidence of haemolytic
‘streptococci found in the air of Scarlet Fever wards.
! The methods employed had considerable limita- |

itions. It is obvious that in order to determine the
|

zexact numbers of haemolytic streptococci in the air,

Especial apparatus would be needed whereby the volume
'of air impinging on the surface of a culturef medium

|
‘of known area could be calculated.

[ In this investigation blood-agar plates of 10 cm.

l
idiameter were exposed for varying periods of time in

predetermined places in the wards.

The figure below indicates the numbers and

places given to the various plates:

(see next page)
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(a) Exposure of Plates from 9 p.m. till 6 a.m.

At 9 p.m. blood-agar plates were exposed in the

places indicated on the figure (page 176) == At 6 ‘am.

they were closed by the night nurse.

Date of investigation - 29/3/38

Ward ... 4

Number of cases in ward ... Barly (in bed) 13.

\ Temperature

... Convalescent 6.

Number of Complications ... Rhinitis 6.

... Otorrhoea 4.

in ward . % 0 e " "W 120 C'

Relative humidily «eweesss O3

| Ventilation

e rimes = e oRixve of 'the

‘hoppers above the windows were partly open (four on

ﬁthe west and one on
were open about 44"
ﬁwere similarly open
|tion will be called

windows and hoppers

|tion will be termed

the east). Four of the windows
(average) on the west side. Two
on the east side. Such ventila-
wpoor", Where the majority of
are slightly opened the ventila-

wgverage". Where the windows are

‘well opened the term "good" will be applied.

|
. Wind velocity

cevess 5 (Beaufort Scale).

Prevailing wind .... West.

The bracketed figures indicate the numbers of

‘individual Types isolated.
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|Results of Investigations:

'Plate Number of H.S. Colonies. Types.
i . -
(- 2, 0
lie2; 1 1
4. 3 a0
!\ 5. 8 T (3),0 4 (2) - s)
6, ) 25, 1y =%
5 f 5
IR 0
8 9. 0

\ (b) Exposure of Plates from 7 a.m. till 9 a.m.
|
|

CETT SR A e S, .o 30/3/38.

B L e s csavsseny 4.

!No. and Complications of cases in ward .. Sag;/%iggfr _
Air Temperature in ward . 15° C.

Relative Humidity ...... 89.

\Ventilation sececeess «... PooOT.

1Sunlight sy None,

Wigd velooity .u..... ... 6 (Beaufort Scale).

Prevailing wind e e Weo e W

Results:
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(Only certain no. typed)

‘Plate: Number of H.S.Colonies. Types.
f 155 5 12, 25

2. 1 6

3. 4 =5y o

4, 6 1 (2)
5. 17 3(2), 1 (4), -(5)]
6 7 1 (2) |
& 7 5 1 (1) 4 (1), 25 (1)
\ 8. 2 302 us]
iy 0

Most plates, both in this investigation and in

e
.

:the previous one were heavily contaminated with moulds,
'alpha haemolytic organisms and staphylococcal-like
!growtha. .

1 It may here be observed that the H.S. colonies

l
on plates, exposed to the air, are frequently decep-

tive in that they appear opaque, somewhat like haemo-

lytic staphylococci.
. In both the above investigations the proportion

(of haemolytic streptococci to the other organisms was

|
greatest on plate 6.

(¢) Bxposure of Plates from 10 a.m. to 7 p.m.

;Date s it sy 130/ 3 /38
[ apam e

Number of Cases and Complications - Same as before.

 Temperature .. 12° C. to 160 C.

‘Relative Humidity ... Morning 89, Evening 85.
VenbdTation ..uw..owe Poor in the morning; Average in

the afternoon.



|
|
|
|
|
|
|
|
|

| Wind Velocity «....

| Prevailing Wind ... W. S. V.

Results:
:Plate. Number of H.S.Colonies. Types.
it 29 1(5)y 2(2) 5 3(1)5-4(3),
=(7)-
2% 4 Only lg organisms of the
3. 6 1st plate were typed.
4, 4 The organisms on the
18 64 other plates were dis-
6. 9 regarded.
7. 6
8. 3
9. 1

180

sunlight ¢..¢e..... None,

Morning - 6; afternoon - 5,
(Beaufort Scale).

"

(d) Exposure of plates from 1 p.m. to 3 p.m.

Plate. Number of H.S.Colonies. Types.
1. 1 6
2. 0
25 1 =
4, 0
B 11 1(2), 8(1), 15(2), ~(6)
6. ) 2y =
i i1 1
8. 0
9. 0

i'-"‘},lg fl;')’“‘
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(e¢) Exposure of Plates from 5 p.m. to 7 p.m.

| Date, Ward, Temperature, Ventilation &c., same as

! before.
|
' No .of No, of No. of
‘Plate. H.S.Cols. Plate. H.S.Cols. Plate, H.S.Colonies
! [ !
| il 1 | 2 0 3 3
[ 1 5. 5 6. 1

s 1 | 8. 0 9. 0
|
| Summary.

! " From 9 p.m. till 6 a.m. 17 colonies were found.
' This gives approximately four colonies for every two-
!hour period of the night. From 10 a.m. till 7 p.m.
1124 colonies were found. This gives an average of
\approximately 28 colonies for every two-hour period
‘of the day.

From 7:9 a.m. the number of H.S. found were .. 47

\ B -3 pomi " " Wircon ! SRS

| n 5_7 p.m. U] n " il " " Sl )

The period of heaviest contamination was during

the early morning. The probable explanation for this

7-9 o'clock increase of organisms in the air is that

during that time the floors are swept and also that
|

| On awakening the patients tend to cough more than at
|Other times of the day and so cause a greater concen—:
tration of organisms in the air.

| | For all further investigation of haemolytic

Streptococci in the air of the Fever Hospital wards,
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' this time was taken for the exposure of the plates.

' (The nurses, in all cases, removed the covers of the

' Petri dishes.)

| T meeaeamm——m—m——————

LN~V R S T T 6GATION T

HAEMOLYTIC STREPTOCOCCI IN A PUERPERAL AND
| ERYSIPELAS WARD.

| Date and time of Investigation - 7/4/38. 7-9 a.m.
ward . 8 & 8 & P a0 lsa
Ventilation ... Average.

| Prevailing wind.. S.5.W.

Results:
IPlate. Number of H.S.colonies. Type.
s 0
2. 2 sl
3. 1 -.
| 4, 2 - (2)
i & 12 1 (1), 5(1), 7(2), -(3)
6. 2 4,
g 9 15 (N5 3 S =)
i il 0
g 1

Ry
O



183

Investigation repeated on 20/4/38.

Prevailing wind ... West.

| Plate., No. of Colonies. Plate. No. of Colonies.

T 1 6o 6
25 0 P 4

3 2 8. 0
4. 0 9. 1
5. 8

These two investigations proved the presence of
' haemolytic streptococci in puerperal and erysipelas
wards., It is observed that type 7 occurs but not
types 13 and 27. The first type was found in erysipe-
las cases and the last two in puerperal cases, From
these inadequate numbers of strains typed, it appears
‘that those types found in the cervices of puerperal

|w0men do not enter the air.

- -
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INVESTIGATION III.

HAEMOLYTIC STREPTOCOCCI IN DIPHTHERIA WARDS.

Date of Investigation and time ... 7/4/38. 7-9 a.m.

Ward eoe -4

| Ventilation ... average.

|
| Prevailing wind ... S.S.¥W.

Results:

Plate. Number of H.S5.Colonies. Type.
1. 0
2 0
3- 1 <
4. 0
5. 5 L3, TE(e) 519 (1 ) i T )
6. 2 ko b LR
T JI: 1.,
Pk 0
= 0

Investigation repeated on 20/4/38.
Prevailing wind ... W.

No.of No. of No. of

Plate. Cols. Plate, Cols. Plate. Cols.
1, 0 4, 31 TR 2
2 0 5. 6 8. 0
% 0 6. 3 ’ 9. 1

These investigations proved the presence of
haemolytiec streptococci in small numbers in the air

of diphtheria wards. The types found were 1, 11, 19.

Two of these types were not found in any Scarlet Fever
cases, throughout this research.

e e o T e e e e e e
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ITNYESTIGATIORN IV.

HAEMOLYTIC STREPTOCOCCI IN MEASLES WARDS.

Date and time of investigation .. 7/3/38. 7-9 a.m.

Ward .... 20.

iVentilation ... good.

|Prevailing wigd .. S.3.W.
|55

Results:
Plate. No. of H.,S.Colonies. Types.
1k 0
s 0
3. 0
! 4, 3, LS
5 3 L(i2)y 20
6 0
e (67
3. 0
9. 0

Investigation repeated on 20/3/38. Ventilation,average
Prevailing wind ... W. |

' Plate.No.of Cols. Plate.No.of Cols. Plate. No. of Cols.

1l 0 4, l 0 7 0 |
25 0 5 2 8. 0
3. 1 6 2 9. 0

These investigations revealed the fact that, in
small numbers, haemolytic strains of streptococci
were to be found in measles wards.

- e . . =
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NGBS B A DT 0 N Ve

HAEMOLYTIC STREPTOCOCCI IN A SCARLET FEVER WARD

WITH A LARGE NUMBER OF COMPLICATIONS.

| Date and time of investigation .. 29/3/38. 7-9 a.m.
Word  aes & (Vide Investigation 1.)
There were 19 cases in the ward, 10 of which
had complications (rhinitis .. 6, otorrhoea .. 4).
After incubation the nine plates, which had been

' exposed for two hours, showed 47 colonies.

This Investigation was carried out in Ward 6 on
10/7/38. At the time thére were only two complica-
tions (otorrhoea).

The ventilation was good.

i The results of exposing the plates were as
gfollows:

Plate. No.of Cols. Plate. No.of Cols. Plate.No.of Cols.

1. 0 ' 4, 0 7 1
2% 0 5e 4 8. 0
3. 1 6. i 9. it

Three weeks later the same investigation was
carried out. At the time there were three complica-

tions - all rhinitis.

Yentilation  .... good.

Results:
Plates. ,No. of Cols. Plates. No, of Cols.
3 Uk 0 5 4
2. 1 6. 2
3- l l 70 2
A 2 8. 0




187

These last investigations suggest that rhinitis

cases account for a higher incidence of streptococci

' in the air than cases of otorrhoea.

B NSVSREg T T G AT 1 O°N VI.

HAEMOLYTIC STREPTOCOCCI IN EAR, NOSE AND THROAT
WARDS - ROYAL INFIRMARY OF EDINBURGH.

During the months of October, November and
December a number of mild pyrexias occurred among the

patients of Dr Hall's wards. Some organismal source

was suspected and so the matter of air infection was

investigated.
(a) On 24/11/38 all the patients in the female
ward (13), male ward (13), female side-ward (2) and

male side-ward (1) were swabbed. The results were as

follows:
Male Wards. Female Wards.
| Patient. Swab. Type. Patient. Swab. Type.
1y pos., 4 155 neg.
2. neg. 16. pos . 3
3. pos. 4 1745 pos. 14
4, pos . = 18. neg.
5e pos. - 19. neg.
6. neg. 20. neg.
e pos. 1 2l pos . Jee
8. pos. 3 22, pos. -
9. pos. 28 23. neg.
L0G neg. 24, pos. 4
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|

r ‘Patient. Swab. Type. Patient, Swab. Type.

Tls neg. 255 neg.
2 pos . 20 26. neg.
e neg. 275 pos . 2%
gide Ward. S5ide Ward.
14. pos . 4, 28. neg.
----------- 29 . pos. 1

' 3ixteen of the twenty-nine cases gave positive
:swabs. The following is a summary of the types:-

| Type 1 ... 3 cases.

| L 20 e dcase.

RS
Fcem o

cases.

» N

n 14‘ R 1 case
L NE S
| S e o ST M

| Untypable S=s . 3 Casgsess

| It will be observed that the common epidemio-
logical strains for Scarlet Fever (1,4) were the pre-i
dominant types in this investigation. i
It is unfortunate that an enquiry into the |
'sources of infection of those patients who entered thé
| wards with haemolytic streptocoeccal infections could
not be undertaken. It might have proved interesting
to find if any correlations existed between the cases:
entering the Ear, Nose and Throat Department and those

| taken to the City Hospital as Scarlet Fever, Puerperal

|and Erysipelas cases.
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As it was decided that a high percentage of the
cases in Dr Hall's wards were infected with haemoly-
| tic streptococci, the next problem was to determine

the amount of air infection.

On the following sheet is a rough plan of the
wards and corridors. The figures in black indicate
' the positions of the plates, and those in red the

'number of colonies of haemolytic streptococci found
|

|
| on each.

The plates were exposed from 8 a.m. until 4 p.mJ
The ventilation in the wards was totally inade-l
' quate, as only a few of the many windows were slightly

:Opened. In the male ward for example, which was the

|worst, only two windows were open about 5 or 6 inches.

Plan /
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The number of colonies in the large male ward
was relatively the highest. This was in agreement
with the fact that the males gave a higher number of
| positive swabs. The poofer ventilation is another
factor which led to a higher incidence of streptococci

in the air.

' Three colonies from each plate were typed. The |

results are here tabulated:

No.of H.S. Contamination with otheré
Plate.Colonies. Types. organisms.
i 127 4, 1, =, Fairly heavily infected,
e R e 5 : ;
3. 122 Ll Lamty o "
4, 139 Al SR [N " "
5 82 2208 e " " n
6. 100 28, Ly 4. " " g
7. Tl AENEED SN i 0
8. 7a D Al " " "
9. 10 &yiv=iy 1 " " "
10. 6 SR IR n " "
i 18 L dey = n 1
12. 9 =gy il n " "
13. 6 PR e " "
14, 16 Ao u "
15, 24 37 O e n " "
16. 29 b " " "
X7. 13 4, 11, Mildly "
184 19 Jand eas el Heavily "
19. 7 iy iR B " i
20. 20 14, 25 2. g "
243 31 L, 48 e " " "
224 17 L, 19, 14, n "

23. 12 43-1; 2, Mildly "
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i No.,of H.S. Contaminiation with other
| Plate.Colonies. Types . organisms .

| 24, 5 1, -, -. Fairly heavily infected.,
| 25, 6 Ty 1530% Mildly "

| 26. 27 1545 5 Heavily "

The strains isolated were:-

Type 1 “a o8 88080 32- Type 17 58800880 2

" B T, R L B S T S et
" G e I YR L s,
" G e e {18 e o
e SN S S

| W ST Y v 1S [ el 99

t " i S e R Untyped e rael (3

As will be observed from the plan on page 189,
it was not only the wards which were infected but also
‘the annexes - Tbathrooms, linen room, kitchen, lob-
%bies and passages.

l This investigation proved a number of facts:

(1) The air of the wards of the Ear, Nose and
Throat Department was heavily infected with haemolytic
streptococci.

(2) The organisms were carried from the wards

to other parts of the buildingi.
(3) The types present in the air, which predomi-
nated, were mainly the major epidemiological strains

responsible for Scarlet Fever at that time.

. T a - - -
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(b) On January 1lst, 1939 blood-agar plates were |

| exposed in the operating theatre adjoining the wards.

' The time of exposure was three hours (11 a.m. to 2 pm)
;during which operations took place.

The following were the results:-

' Sterilising|S.vird Pneumo- |[Staphylo- [Meningo- [Others

Room. idans.[H.S4 cocci.| cocci, coced,
 Above sink!{. O 1 1) 98 0 Many .
' On medicing

chest .4 1 1 1 93 2 2
iOperating
‘ Theatre.
 Table on
|  1left 0 0 0 70 0 Many.
| Under :
| oper.tab, 0 0 0 60 | 0 Few.
| Chair rt.

of ‘door | © 0 0 60 1 "
| Above wash
‘ basin 0 0 2 64 0 "
Ve L=may
‘ cabinet 0 0 0 20 0 "
]In Servery 1 0 0 33 0 N
' Behind Inst.

Table 1 il 2 =64 0 Many. |

It may be observed that in the operating theatm%
'unlike in the wards, there was a marked absence of i
haemolytic streptococci, although staphylococci
proved to be particularly numerous.

As most of the pyrexias only occurred some days:
after the patients had been in the wards, it may
reasonably be surmised that they were due to infection

there and not in the theatre.
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‘ 1If this is the case it points to the fact that
:it is the streptococcus and not the staphylococcus

' which is the cause of the pyrexias, for staphylococca;
iinfection of the patients most likely occurred in the
E0perating theatre, owing to the large numbers of that
iorganism found on the exposed blood-agar plates.

} This matter needs closer investigation.

- . e - - -

| EEVES T L&A T I OR WL

HAEMOLYTIC STREPTOCOCCI IN PICTURE HOUSES

(by permission of the Managers).

| (a) On September 22nd, 1938, blood-agar plates
lwere exposed in the rush of air in one of the mechani-
cal ventilation shafts, situated above the hall of
the Caley Picture House.
The investigation was carried out from 2 till
52.20 .M. At the time there was no epidemic of

coughs, tonsillitis or colds.

When the plates were exposed the "house" was é
about half filled and the picture had been in progres%
about half-an-hour,

The plates were held in the air for periods

varying from one second to fifteen minutes.
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‘ The results were:-

;Plate

1, exposed for 1 second - No H.S. ©No contaminating

\ orgs.
e, R 2 R DAl e
L I s e 1. ‘don
& 4, ST IR ke 1)
e v e NN = 15 do.
S S 3 59 do.
oy T = 123 0 dol
) g, " " 10 S 300  do.
1g,. " NG =N = = 483 do.

{ This investigation showed that shortly after the

jpicture house had opened, during a time when there were
| |
ivery few streptococcal infections, none of these organ-

|

|isms was found in the air which was exhausted from

the hall.

(b) On November 23rd 1938, the above investiga-

tion was repeated in the Caley Picture House.

At the time there was an epidemic of sore throaﬁf

The plates were exposed in the exhaust air for

iVarying periods.

This investigation was commenced about 6 p.m.

‘Plate

|

I 1 exposed for 1 second - No H.S. 2 contaminating Ongs.
: 2 " "5 = " 14 " "
B, mopor ot .0 Huge 34 - 8
|- " w99 e s R 78 " ol

——

¢ —— e 1 =~
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Plate
5 exposed for 1 min. - 26 H.S. 213 contaminating |
Orgs. !
S e Rl 40 LN g
7 " " s SoT G oM 700 "
i 8 " " 5 " = 92 t 900 "
‘ 9 " L HeEE S I - 2300 * 1900 (approx.)
\ 10 - " 15 m = 420 _n Very heavily
infected.

| Six of the haemolytic streptococci were subcul-
| tured, five of these were typed as follows:-

Type =-. Type L. Type 21.

- = - -

B
J 4. M St

|
(c) On September 22nd 1938, plates were exposed |

within the hall of the Caley Picture House.
At the time there was no epidemic of tonsillitis,
|

etc. .
Two racks were made upon each of which could be |

|
|
| secured, by means of adhesive tape, four blood-agar

plates. i

In each of the four corners a plate was exposed,

From 2.30 till 5 p.m., the plates were open to i

| the air for varying periods. I was assisted by a |

| technician from the Bacteriology Department (Bertram).

We held the plates on our laps and sat in different |

Iparts of the hall.

i The house was practically full at four o'clock.
| .
' This investigation revealed the following

| Tesultg :=




Plate.Time exposed.H.S.
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Other Organisms.

1 # hour 0 None. |

2 L 0 Few. |

3 % 1] 0 n

4 e 0 "

5' 1 .%. 1 0 "

6 1% " 0 W

7 284 F 0 Numerous.

8 2% n 0 " ;

9 2% " 0 Few. (Plate from back |
left corner) |

10 2% " 0 Numerous.( " front !

right cornel
11 2% 0 Few.(Plate from back |
right corner)
12 2% 0 Few. (Plate from front left

corner) .

(d) The previous investigation was repeated at
the New Victoria Picture House, on the same day, from |

5.35 - 8.45 p.m., with the following results:-

| Plate. Time exposed. H.S. Type. Other Organisms.

s 4 hour 0 Numerous. |
e £ 0 Few. i
3 § o i : |
4, AR 0 Numerous. i
5, 13 o 0 ! |
6. 1% 0 ;
7. 2 0 Very
8. 2% " 0 Y y

Only one streptococcus was found in these two
investigations. It was type 1.

The majority of contaminating organisms were ;

Gram negative haemolytic coliform bacilli, S.viridans |
and moulds,
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(e) The above investigation was repeated in
‘ the Caley Picture House on November 23rd, 1938. As
previously mentioned it was a time of tonsillitis and
| respiratory infection.

The plates were exposed as before, commencing

' at 5 p.m. and continuing till 7.35 p.m.

| Results.
EPlate. Time exposed. H.S. Type. Other organisms
e 4 hour 0 One ;
| 2. Byt 2 1, -. Few.
H3. = 1 T 7
4 = 511, 18,75 "
5. 13 " Vi e S .
6. 13 " (Do e Rl O "
| 7 2 i o R i ST S Many.
58. 2%' " L S T L Numerous.
| L. back 24 o L7 oL (I "
Beran RN 20 18, 4, -. ¥
L. front D3R 23 -, =, =. Very Numerous.;
R. front O e 10 R S " " |
|
From these investigations the facts deduced |
were:-

(1) During a period when tonsillitis and respir-
atory complaints were few in number the picture houses
had very few haemolytic streptococeci in the alr

although contaminationswith other organisms were very

|heavy.
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(2) Conversely, during an epidemic of sore

(3) The balanced system of ventilation removed

large numbes of haemolytic streptococci and other

short exposures of a minute or less of blood-agar
| : -
|plates in the exhaust air showed numbers of haemoly-

[
tic streptococci.

was high at a level lower than the head, notwithstand-

organisms from the halls of the picture houses, Even

throats, etc., the incidence of air-borne streptococcﬂ

ing the fact that induced air-currents moved upwards. |

i (4) Various types of this organism were found in

‘the air of the bioscopes which were investigated. The |

'predominant types were the same as those of Scarlet

!Fever and other haemolytic streptococcal infections

prevailing at the time,

s i A g s i i A

I N ¥iB S B 1:6-A T 10N Vilil.

STREPTOCOCCI IN THE AIR OF BUSES AND TRAMS,

At various times plates were exposed in buses
and trams:

[(1) Bus - Morningside to Blackhall.

5(2) Bus - Teviot Place to Stenhouse Terminus.
(3) Bus - Randolph Place to Pilton Terminus.

(4) Iram - @.P.0. to Corstorphine Terminus.
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(5) Tram - Nicolson Street to Granton Road Station.

| In each case both the outward and the return
journeys were made and the plates exposed the whole
time. Only two plates could be managed at once.

The investigation was carried out in July, 1938,

when weather was fine and the ventilation of the
rvehicles very good. It was also a time when resPira-;
itory complaints were uncommon. In December the inves%
‘tigation was repeated, at a time when the ventilation;
|

of the vehicles was almost nil and numbers of the

passengers were coughing.

The differences in the plates after incubating

them was striking:-

JULY.
Bus or Tram. Plates. Colonies of H.S. Other Organisms.
fics (a; 0 3
(b 0 5
. 2 fa) 0 1
| b) 0 4
LUESE (a) 0 2 |
| (b) 0 1 |
|
4, (a) 0 5
\ (b) 0 7
|I B (a') 0 16
| (b) 0 $7
| 6. (a) 0 24
(b) 0 10

oo
i
1
I
1
1
1
1
1
i
i
1
1
1
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DECEMBER .
Bus or Colonies Other
| Tram. Plates. of H.S. Types. Organisms,
5. (a) 10 Tl N
| (b) 28 5 e e
‘ 2. (a) 15 8: 8: 4. g
! (b) 5 =) 19 o n
N (a 25 UG = n
| (bg 3 4 i=lhaias "
\. 4 Ea; 17 R o "
I! b 23 1o 1716, "
| 5. (a) 13 Sy = ;
| (b) 28 ol LA "
| 6. (a; 80 15 s
‘ (b 123 g i s

| The gross contamination of the air during the

mid-winter, when the trams and buses have all windows

\closed, and numerous people are coughing, is well

illustrated in the result of the second investigation.

iThere is a most marked difference between the two

periods - July and December. The vehicles during the |

!latter period appear to be literally organismal traps.

| predominant.

Of the various types found, 1 and 4 were

! ITNVESTIGATTION  IX

! (a) Scott Memorial. (18/12/38)

! Four plates were exposed on the top balcony of

ithe Memorial for six hours. During this period no

lvisitors asgcended.



201

The organisms found were:
4 moulds,
2 staphylococci,
1 haemolytic streptococcus,

|
|
|
:The type of the last-named could not be determined.
|

(b) Woolworth Shop.

Investigation carried out on 24/12/38.
f On a Saturday evening I walked through the shop |

iwith an exposed plate. So many contaminating organ-

‘isms were on the plate that it was impossible to tell

iwhether any haemolytic streptococci were present.

|
The following week a plate was exposed in the

ishop for 10 minutes only. The result was as follows:
Haemolytic streptococci 2,

| Staphylococci ..... o 21,
Various other organisms 61.

The two streptococci belonged to type 17 and

lan untypable strain.

- e e



202

|
| SECTION 4,

‘ SUMMARY .

| (1) 54 cases of puerperal fever were examined

| .
| over a period extending from October 1937 to November |
|

1938. 42 cases gave positive swabs, either from the

| cervix, throat or blood, and in one case a positive

swab from the breast.

All the types found, except one, corresponded

to those in Scarlet Fever.,

A certain relationship between the relative
'increase and decrease of the two conditions existed.
} (2) 40 cases of erysipelas were examined between
December 1937 and December 1938. In only three cases

were there no haemolytic streptococeci found. In 10 |

cases the type in the lesion and throat was the same, |

20 of the 40 throat swabs were negative.
] Types 1 and 7 were the predominant strains
;encountered.

Young patients gave a higher percentage of the
' common epidemiological strains for Scarlet Fever than |
the older patients. This indicated that the sources |
Iof infection in these younger patients were probably
the same for the two conditions.

One patient who appeared to be a carrier of

type 7 developed erysipelas twice from this strain.

(3) Otitis media and Mastoiditis.

10 cases of otitis medis or mastoiditis were
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|

examined. 4 gave positive swabs and showed the
ipresence of types 1, 4 and 14.

| (4) Tonsillitis.

|

!City Fever Hospital. 40 gave positive H.S. sSwabs .

60 cases of tonsillitis were examined in the

; The common types met with were 1, 2-and 4,
i
(5) A miscellaneous group of complaints was

examined including - pneumonia, erythema infectiosum,'

acute nephritis, erythema, septicaemia and acute
rheumatic fever.

42 cases were examined, of which thirteen
showed the presence of haemolytic streptococci in
their throats.

Various types were found. With only two excep-
' tions, namely 5 and 13, all the other types were
iscarlatinal strains.

(6) Medical Students.

A number of medical students were swabbed. out |

' of 8 students four gave positive swabs and showed

;Symptoms of infection. Types 1, 3, 4, 25 were found,

f (7) Rural workers.

| A number of rural workers, complaining of ton-

isillitis, etc., were examined at Uphall. 13 out of
| 32 cases were due to haemolytic streptococci. Type 3
' Predominated. Other types present were 1, 17 and 26.
(8) Nurses. (Fever Hospital).

40 nurses were swabbed in the City Fever

|Hospital - 20 during December 1937 - January 1938,

‘and 20 during May 1938.
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é The scarlet fever nurses showed the highest
;evidence of positives. During December-January the
Icarrier rate was higher than in May. The common epi-
!demiological strains of both periods were the types
which occurred most frequently in the nurses.

(9) Nurses (General Hospital)

The swabs of a number of nurses in the Western
iGeneral Hospital were examined, and types 4, 7, 12,
17, 20, 27 and 28 were isolated. No relationship of
'types to scarlet fever types was found.

‘ (10) Doctors. (City Fever Hospital)
| 0f 6 doctors in the City Hospital, who were
|swabbed, 5 gave positive swabs on one or more occasions.

The types met with were 1, 4, 27.
(11) Results of frequent contact with Scarlet

Fever cases.

From January lst to February 9th 1938 an

investigation was carried out to show the extent of
/infection after direct contact with Scarlet Fever
Jcases. On thirteen occasions the types found in the |
nose or throat, after contact, were carried over to
‘the next day, but on only two occasions the organisms
persisted in the throat for more than a day. During

the 40 days that the investigation lasted, organisms

were present in the nose, directly after contact, on

29 occasions. On 18 of these occasions they were

found in the throat. The 29 positive nasal swabs,
|
after contact, contrast strongly with the 4 positive

swabs obtained from the nose before contact.
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(12) Healthy Medical Students,

Early in the autumn of 1938 the healthy throats
'of a number of medical students were shown to harbour |
| types 1, 2, 17, 20, and unknown strains

| (13) Families of Scarlet Fever Patients.

During various periods six of the families of
;scarlet fever patients were visited and all the mem-
ibers swabbed. In three of these certain members were

|
'positive. A relationship between the types found at

i
|

'could be traced.

home and those from the patients in the hospital

(14) Clothes, Toys, Food.

- Haemolytic streptococci infected clothes, toys
|
%and food handled by Scarlet Fever patients.

(15) Air Contamination.

The air of Scarlet Fever wards was shown to con-
tain haemolytic streptococci which were largely the |

'Same types as those found in patients in the wards, |

' The number of streptococci in the air depended to i

. |

some extent upon the number and type of complications |

' !
| present,

(16) Wards . f

|
’ Puerperal fever and erysipelas, diphtheria, and |

‘measles wards were shown to have varying numbers of

‘haemolytic streptococci in the air. The measles ward

!gave the lowest figures.

|
The air in the wards of the Ear, Nose and Throat
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Department of the Royal Infirmary was shown to have
| large numbers of haemolytic streptococci.
i The types found had a relationship to the

Scarlet Fever types.

| (17) Air in other places.

l The air of picture houses, buses, trams, shops,

etc.,, was investigated and found to be contaminated

|with haemolytic streptococci. The numbers depended

|
|
|upon the presence of respiratory infections.
|
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P A R T V.

' CORRELATION BETWEEN SCARLET FEVER AND OTHER
HAEMOLYTIC STREPTOCOCCAL INFECTIONS.

l It seems to be fairly clearly established, from;
| the investigation of the complications of Scarlet
‘Fever (page 71.), that the vast majority of the com-
iplications are due to haemolytic streptococei., These |
ican hardly be regarded as part of the scarlatinal syn-
idrome. They should be more correctly looked upon as
{accidental streptococcal infections. The chief factor
iin the production of these complications appears to |
ibe cross-infection with other types. This is borne
!out by the fact that of 384 complications investiga-
ted, 280 were due to types differing from those with
!which the patients had entered the hospital.
| That a direct link exists between Scarlet Fever;
and these complications, is undoubtedly the case, |
'since it is found that frequently a certain type,
'which had been introduced into a ward, accounts for a
' series of complications.

Where the links between Scarlet Feve and other
:streptococcal infections exist, is not such an easy

matter to decide.

Scarlet Fever may arise in one or more of the

gfollowing ways:-
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(1) Prom direct contact with another case, either
(a) during the incubation period,

or (b) during the stage of clinical manifestations

2

or (c) during convalescence, with or without |
complications and discharges,

| (2) From direct contact with healthy carriers or sub-

I clinical cases, |
| i
| (3) From other streptococcal infections:

|

(a) Tonsillitis, pharyngitis, rhinitis, etec.

‘ (b) Rheumatic fever.

(¢) Puerperal fever.
\ (d) Erysipelas. : |
(e) Otorrhoea, otitis media, etc. :
I.(4') From air contamination with haemolytic streptococeil.

(5) Prom fomites.

Although this problem has not been fully inves-
tigated, an attempt has been made to collect as much
data, as time permitted, on the various aspects of
| the subject enumerated above.
| As a result of this investigation the general |

[conclusion is that a relationship between the types

iOf haemolytic streptococci in the various clinical

| L N |
‘manifestations of disease they produce exists. This |

irelationship appears primarily in the major epidemio- |

|1oglcal types prevailing at any particular time. Fori
‘example, it has been found in this research that types
'l and 4 were the types which produced most of the

!atreptococcal diseases. The occurrence of other types
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was, for the most part, confined to particular strep-
itococcal diseases, sporadic in their occurrence and

topographically limited.

- e = - -
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P& R0 VI |

THE PROBLEM OF AIR-BORNE INFECTION IN FEVER HOSPITAL
WARDS . i
|
|

| Organisms are undoubtedly carried through the
| air of fever wards. In order to appreciate the pro- |
]blema of cross-infection and the cause of complica-
tions of scarlet fever patients, it was deemed neces- |
sary to enquire into this matter.

The observation that in certain parts of the
wards a relatively greater number of complications

occurred than in other parts, really initiated this

investigation.
The following investigation brings out this

point:-

|
! INVESTIGATION I, |
[ :

The position of the beds in the wards .is indicated in the

diagram.: SOUTH
PR e T SRS T Lt
' Bed 10 ) Bed 11’
{ d {
1 & 1
' Bed 9 B Bed 12 '
! e 1
1 a 1
! Bed 8 Ze Bed 13 '
] 1
1 1
' Bed 7 Bed 14 '
1 1
1 *31 1
o=t ' Bed 6 e Bed 15 '
o, 1 Bl a 1 4
Bast o . West
, 1”! Bed 5 B Bed 16 '
-t = e
1 3 d 1
! Bed 4 24 Bed 17 '
! _r)j 1
1 e} !
! RBed 3 a Bed 18 :
! £5 g
1
' Bed 2 Bed 19_;
! 1
: « 1
1
|

—— et

- - -

North



| 211

|
i
Results of Investigation:

| Date ... 30/6/38.

| Ward. No. of Bed. Complication, No. of Patient.
j 4 5 Otorrhoes. 18
| 9 Adenitis.
10 Ctorrhoes,
| 13 Otitis Media.

T e e - . . e

Date ... 30/7/38.

4 3il; Otorrhoea, 19
12 Rhinitis,
=2 8 Otorrhoes 25
: 10 Adenitis
f gl e
636 5 Adenitis 16
| 28 :
ﬁ 15 Arthritis
| 18 Otorrhoea
f 19 Adenitis.,

e B R S g

‘Date ... 26/9/38 |

|4 11 Adenitis 26
12 Otorrhoea and adenitis
L e e
i 1 Vaginitis (B. coli) 25
| 2 " (H.S.). |
| ' 9 Adenitis & Pyelitis ;

| 11 " |

B e gy R



Date ... 26/9/38.

Ward. No. of Bed.

6 2
| 7
| 12

4 7
10

Akt

10

212

Complication.

Rhinitis

Adenitis

Otorrhoea.

e

[Pate ... 10/10/38.

Otorrhoesa

Adenitis

- e T -

Vaginitis
Otorrhoea

Adenitis.

- =

No. of patient.

21

21

24

19

It is seen that in the ten observations made

'31 cases with complications were encountered. Accord-

‘ing to the beds occupied by them they may be classif ied

;as follows:-

Bed No.

l 58 ® 0 @

U

2 BRSSO 5 U SRR 1o

Patients

1.

2.
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Bed No. 8 ..... Patients %

i S U I S " 4, i
| " LS R B e S s " 5 {
| N Tt T " 4, f

i B " 4, |

" AR e S " Gk,

= U A B Tt " ik

" NS T8 s " T,

3 A T P B S L 1L

| Seventeen of the complications were found in

Bbeda Nos. 9,10, 11, 12. That this i mo mere coin-
cidence is shown by the fact that in nearly all the

:observations the four south-end beds held the highest
inumber of complications.

| The earlier observation that the highest concen-
trations of haemolytic streptococci in the air (vide

D. 177 et seq.) occurred at the south end of the wards,

‘appears in some way to be related to the conclusions

of this investigation, namely, that the majority of

complications occurred at the same end of the wards.
I |

With these facts in mind ward-ventilation was

'Studied.

| (The following investigations were carried out
iWith standardised suspensions of B. prodigiosus.

Heavily inoculated agar plates were incubated

| for 24 hours and the growth then suspended in sterile
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normal saline. This was diluted to the standard of
Brown's Opacity Tube No.4, and poured into an atOmiser;
The strain of B. prodigiosus employed was a |
' particularly good one. After incubation the plates,
which were exposed in the wards, they were left at
!room temperature for 24 hours. This brought out well
:the red colour of the organism, and prevented any
| confusion with staphylococci, etc., when the colonies

were counted).

ITENSV AR S T L GEAST - ToORN ST

RATE OF SPREAD OF B, PRODIGIOSUS FROM ONE END OF

THE WARD TO THE OTHER.

Date of Investigation ... 31/12/39.
Wa.I'd "0 4‘.

|Wind ... Direction: 5.5.W.
i Velocity: Low.

| _
Ventilation ... Average (See p. 177). Large bottom
door (South) closed.

There were 18 patients in the ward and the
nurses were throughout this investigation causing air-|

‘currents by their movements about the ward.
|
' The organisms were sprayed with the atomiser
from the extreme south end of the ward, whilst the
plates were exposed right at the north end.

The length of the ward is approximately 41 yards;

The distance between the point of spraying and the

'plates would thus be about 40 yards.
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An indefinite number of puffs were given with

the atomiser.

Results:
' Plate 1 exﬁosed for % min. No. of colonies found O
ol D woo1ow " " Wi
B o ' 2
) o4 " " e R
CERET SR RS " " " 8
N WG " 2 " 8
ne Gioaie w10 ® " " w21
HAR B "o15 " " ]
AT " 20 ® " " LB
e " g o om " R
Control:

Two hours before the investigation was begun
ithree plates were exposed at different points in the
Iward in order to ascertain whether there were any B.
prodigiosus present.

These showed: North plate ... none.

Middle 4 STwLe, ity
South " SR eI

e et e e . . = . .

INVESTIGATION ThES

The previous experiment was repeated on 1/2/39,
Wind ... The direction was from S.W. and was of low

velocity.
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In this investigation the large double door at

the bottom end of the ward was opened. This caused a |

;gentle wind to blow from the south end to the north
'end of the ward.
Control: No B. prodigiosus found.

: Results:-
' No, of colonies found

'Plate 1 exposed for 5 secs. i 0
" 2 " N0 2 oo 0
" 3 " 0y » 5o 10
i 4 " BTG R e Rl )
" 5 L 30 " o's'e 29
R n 6 " L 1 mim. 5 57
" 7 L LI e e o R
" 8 . N 3 ~ ove 91
wizits y e L R E

[ The rate of spread of B. prodigiosus from one
:end of the ward to the other was somewhere between 10
and 15 seconds. After two minutes the number of
organisms on the plates exposed for longer periods,
increased comparatively little.

- T v S S e -

INVESTIGATION Iv.

RATE OF SPREAD OF B. PRODIGIOSUS IN A CLOSED
UNOCCUPIED WARD.

Ward ... 19. This ward was unoccupied at the time.

Date- i.4  1/1/39.
'Wind ... direction E,N,E. Velocity - Beaufort Scale 5.
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| Ventilation ... All the windows and doors were closed.|

| There was no demonstrable air movement from end to

;end or across the ward.

This was tested by observing the smoke of a

' cigarette.

The radiators were, however, on, and the

smoke, when gently blown above them, rose more rapidly

' to the ceiling than in other parts, and then slowly

Tdiffused in all directions.

A number of agar plates were exposed at the

' south end of the ward.

At the north end B. pz:'c:td.:i_gicm.-|

'us were sprayed directly upwards into the air.

i Results:

Plate 1 exposed for 1 minute.

" 2

NOACD, Y ECHG RN TIPS

"1

f

" 2 minutes

s "

ROUSEE GO RTINS 7]

No. of colonies found

0

0
0
0
0

o

28 |
80 |
130
11.3.,

In this closed ward, which-showed no movement

of the air in the same direction as the wind blowing

outside, it took 10 minutes for the organisms to

spread from one end to the other - a distance of
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iapproximaj@ely 40 yards, That the radiators played a
'definite part in the diffusion of the air cannot be
doubted, but this diffusion was a regular one and did
'not cause a definite flow of air from one end of the

‘ward to the other.

I NVESTZTIGATION V.

DETERMINATION OF THE MOST SUITABLE CONCENTRATIONS
OF B. PRODIGIOSUS SUSPENSIONS FOR SPRAYING INTO

' THE AIR IN SUBSEQUENT INVESTIGATIONS.

In an average ventilated ward, a suspension of
B. prodigiosus, corresponding to Brown's opacity tube
'No.4, was sprayed into the air. Two puffs with the
:atomiser were made from the head-end of each of the
iside-beds in the ward. The direction was that which
| the patient would adopt when coughing.
| Before the spraying was commenced plates were
laid out in the ward, on some of the bedside iables
of the patients, and other places which are indicated
'in the following diagranm.

The direction of the wind at the time the inves-
tigation was being carried out was W.S.W. The velo-
city was low.

Immediately after spraying the organisms into

| the air the covers of the plates were removed, com-

mencing with the plate farthest from the point last

!sprayed. This allowed for the larger drops to settle
|down., |
'l - {
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The standardised suspension of B. prodigiosus
was taken to r epresent "full strength". (Brown's
Opacity Tube No.4).The subsequent investigations were

carried out with various dilutions of this standard-

' ised suspension.

Results of Investigation: (4/1/39).

Plates were exposed for two hours.

Eléii Number of Colonies. |
1 in the W.C. showed S as miate 259
2 " % Sister's Room showed ... 22
3 at Bed No. 1 ghowed > Thaesale 150
4 w SR " cavan: o230
5 R ) " e [
6 " L A 5§ " st 588
7 . ae w16 . e 201
8 i LA =20 L sleanee Broken.
9 on So. Fireplace " ...;.. 163.

The numbers of colonies on the plates were too

'high for convenient counting, and furthermore they

' did not represent anything like the far lower numbers

' of haemolytic streptococci found in a similar experi-

ment in which blood-agar plates were used.
The above figures bear out the previous state-

ment that the south end of the ward contained the

| highest number of organisms.

[ R
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The above investigation was repeated under

similar conditions on the following day.

' were as follows:-

The results |

| Plate No. of colonies found.
1 in the WeC. .coccecssscss 145
T W Sister's Room e 47
3 at bed No. 1 .eecevcoccas 94
451 L WG (atersietutiet shateterars 140
5 0 " W20 s ersiereta s s e 210
RN e e 1i e e ayeliais 241
PN " n= 7 6 eisieTale st ole 103
G ERRERESNER NI TR = Seioriee o v a i 106
9" on ‘S0, fireplace ... cee 152
10 in E. side ward (door closed) 4,
The previous Investigation was repeated on
6/1/39. ‘ =
The conditions were similar to.those mentioned
before. In this investigation the "full strength"

suspension of B. prodigiosus was diluted 1 in 8.

The results were:-

Flate

1 in Che WL 0 ieniees sla v
2 W igisterts Room eihls s
3 at-bed No,s X “iiiioeinaes”
& " 5 D ol he e e e yak'als

5 " M A 6 SIA SR e A
6 N e e e
7 o g T R [ SRR e
8 " " W20 - s amvive .o
9 on S0, fireplace ......

4
i

8 ¥

38
51
74
25
10
48

No. of colonies foun&
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| This dilution of B. prodigiosus was regarded

as suitable for all further investigations.

- .y TR mm e v .-

TNeV E SR 1.6 AT 1 O N VI.

CONCENTRATION OF ORGANISMS IN VARIOUS PARTS
| OF THE WARD.

This investigation was done in three stages:
(6/1/39)

(1) At the head of each bed and in other parts
5of the ward and its annexes there were placed numbered|
agar plates. These were not opened until after the
organisms were sprayed into the air. The spraying was
carried out from the head end of each bed. The atomi-
'ser was held at the level of the patients' heads and
:two puffs given in the direction cough droplets would
inormally travel. |

The first stage of the investigation was carried
out in an average ventilated ward, in which only a
jnumber of the windows were partly opened for a dis-
‘tance of about 1 foot. This was the state of ventila-|
?tion in most of the Scarlet Fever wards at the time
this investigation was being undertaken.

(2) The second stage of the investigation was
carried out in a poorly ventilated ward. 1In this case
only a few of the hopper windows were opened. The

‘unoccupied Ward 19 was used for this purpose.
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(3) The third stage of the investigation was
performed in a well ventilated ward. (Ward 192 -
unoccupied). In this case all the windows and hop-
pers were opened and the doors left ajar.

(In all cases the spraying was first completed

|
fas quickly as possible before the plates were opened. |

This was done, commencing with the plate where the

spraying was started.)

No. of cols.No.of cols. No.of cols.

; Place of Average Poor Good.
| Plate. exposure. Ventilation Ve?tilation Ventilation
1 At bed 1 11 23 0
2 L) 16 20 3
3 e e 24 56 0
4 i L 20 41 8
5 Nin= 18- 255 31 78 10
| 6 LSRR R 21 101 9
E 7 S et 29 91 3
8 b L S 31 142 6
9 e e 37 L4 3
10 Ao 45 393 1
il N T 88 430 3
12 o R 55 93 5
13 " el ) 44 116 8
14 R 56 87 10
R e 53 74 13
- T S 31 56 0
17 A R 22 125 6
18 woom18 24 98 3
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No.of cols. No.of cols.No.of cols;

Place of Average Poor Good
Plate. exposure. Veqtilation Ventilation Ventilation
19 At bed 19 19 147 0
20 " i 20 12 23 7
21 Sister's Room il 18 0
22 West Side Ward 7 6 0
23 Eagt * " 1 10 0

——— o ——

This investigation showed the marked difference |

in the degree of contamination of the air in poorly

and well ventilated wards. Although the figures undeﬁ

"Average Ventilation" are higher than the hagemolytic

streptococcal figures found in the same ward, the

figures in the other two columns indicate the import-

‘ant part played by ventilation in the decontamination

'of the wards.
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' INVESITITGATION Wl

CROSS CONTAMINATION OF THE CUBICLES FOR ISOLATION

' IN THE CITY FEVER HOSPITAL.

|Construction of Cubicles:

% An open ward at one time, the cubicles have been
built in it. A centre passage runs the length of the
‘ward, On either side of this a number of cubicles

fhave been constructed. There are fifteen of these,
uexcluding the sun-room.

‘ Each cubicle has the following construction:
Ibuilt up from the ground to a height of about four
feet is a wooden partition. From this point up to a
|distance about two feet from the ceiling is glass.

' There is free ventilation above the glass from cubicle

ito cubicle.

| ; Al
Since the partitions between the cubicles were

'not carried right up to the roof, it was assumed that;
.cross-contamination could possibly occur via this
route. To prove or disprove this the following
investigation was carried out:

In one or more of the cubicles B, prodigiosus
'was sprayed and agar plates exposed in all the cubicles.
The plates were left for 1% hours and then incubated.

The following diagram gives a rough plan of the

'cubicles. The numbers in red refer to the plates.
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(a) More than one Cubicle Sprayed.

Wind ... direction: 8,8.W. Velocity ... 4
(Beaument Scale). Cubicle 2 had its outside door
open. ZThe wind blew in freely through the window of
cubicle 13. Cubicle 9 had its windows widely open;
the other cubicles only had their windows partly open.

Results:-

(In cubicles 9 and 13 B, prodigiosus was heavily

sprayed.)
No., of Plate. No. of colonies. i
1. 44 |
2% 12. (Open door)
B 688
4, 528
Gs 240
6. 368
Tie 18
8. 860
9. 4,500 (Sprayed here)
1Q5 447 i
12. 315 '
125 334
13. (Approx.) 5,000 ( ne )
14, 372
15. 137
Bathroom, 28
Sister's Room 250
Passage (South end) 2,200

On Grate ( " " of passage) 1,100.

- . e e e
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l (2) Only One Cubicle Sprayed. (4/1/39)

. In this investigation only Cubicle 15 was
isPrayed.

| Wind ... the direction was W.S.,W. Velocity ...
| Low, (the wind causes the smoke to just move away

ifrom the chimney head).
|

Results:
No. of Plate. No, of Colonies.
1, 3,360
2. 546
! 3. 430
! 4, 175
| 5. 36
6. 36
. 7- 19
\ 8. 104
| ; 5
| 10. 25
305 29
12, 40
| 13. 218
| 14, 534
15. 10,000 (Approx.)
Bathroom. 89
Sister's Room. 30
Passage (south). 63

Grate g, [RAS)) 27.
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| In the investigation where two cubicles were
95prayed, it is seen that severe cross-contamination
' occurred. The number of colonies was least in cubicles
:l, 2 and 7. Since cubicle 2 had its outside door

open this probably accounted-for the low number of
organisms found. The low number in cubicle 1 is pro-
Ebably explained by the fact that the air had to pass
!cubicle 2 to reach it, and as it took the path of
least resistence and blew out of the open door,
cubicle 1 escaped much contamination. No reasonable |
|explanation for the low number of colonies in cubicle:
l? can be found.

The second part of the investigation reveals a
very interesting fact, namely, that cross contamina-
tion occurs against the direction of the outside wind.
!The probable explanation is that the air on entering |
Won the west side of the cubicles is dispersed in all
directions by the baffle action of the inter-cubicle
partitions.

Although the figures in this second part of the:
|investigation appear formidable, when the dilutions
'of the organisms in the various cubicles are worked
'out the results appear less important.

Dilution of orgs. in cubicle 1 ... 1/3.

T !
s A D

B

Sen I IT7E

G IR S oy
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of orgs. in cubicle 6

"

" " " 14
" 0 " 15
¥ in Bathroom

W Sistert's R.

" " Passage (8)

m #  Ggrate (8)

Although these fractions show

that

'of the organisms in many of the cubicles

1/278.
1/526.
1/94.
1/526.
1,/1000.
1/455.
1/250.
1/46.
1/19,
1a
1/1315
1/333.
1/154.
1/370.
the dilutions

is very greaf

| the fact must not be forgotten that the numbers of
virulent organisms as well as virus coughed into the
air by a patient in a cubicle, may, within the course |
(of 24 hours, greatly decrease this fraction, This

:would cause a serious risk of cross-infection.

The main conclusion arrived at from this inves-

of the various units.

e - e e S we -

tigation is that the construction of the cubicles is

inadequate and does not prevent cross-contamination
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I-N-V-B 8 P I=G-A T F:0 N VIII.

| DECONTAMINATION OF WARDS BY VENTILATION,

The object of this investigation was to deter-
?mine how long it took for air to blow the organisms
iout of the wards.
i Three wards were chosen for this investigation
;(unoccupied). The one was well ventilated - all the
iwindows and doors were opened. The second was poorly5
}ventilated - only a few of the hopper windows were |
iOpened. A third ward was given average ventilation - |
lmost of the windows were partly opened in addition
Ito the hoppers.
[ Each ward was investigated in the following
%manner: Four plates were exposed in those parts of
ithe ward which previous investigations had shown to
!be the most heavily contaminated. Two plates were
therefore placed at the South end of the ward, one
;just south of the centre on the East side, and one in
ithe middle of the ward. Thereafter B. prodigiosus
' were blown into the air. (Two puffs with the atomiser
at the head-end of each bed.) The plates were opened |
after five minutes. A fresh set of four plates were i

|

laid alongside these and opened after 10 minutes. |
:Similarly plates were exposed after 15 minutes, |
.25 minutes, etc., up to three hours.

The results obtained were as follows:-
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| Poorly Ventilated.Average Ventilation.Good Ventilation
|

After 5 minutes: After 5 minutes: After § minutes ;

EPlate 1 - 54 orgs. Plate 1 - 38 orgs. Plate 1 - 0 orgs.

| U] 2 . 79 n it 2 £ 19 " " 2 - 0 n
(o 3-=101. " " ol " 3 - 1 org
I " 4_ oy 22 1] " 4 o 43 " ] 4_ L 0 ]

!After 10 minutes:

:Plate 1 - 89 orgs. N ER - - PR w3 -e
i N2 . 43 @ "2 =24 M " 2.0 M
s e R e
‘ " 4 - 63 " I L e IO RSl R |
!After 15 minutes:
BRlete 1 = 29 orgs. =% 1= 8 n ke e R
mo2.-24 S W g
s i ME R o Wl 3= 0 M
R R e L SR SV RS
' After 20 minutes:
Plate 1 - 25 aigs. gt L IO i U B P W i
b 2 = 21 e 3 2l 5= s N " IR e %
i -3-53 » o T 3= SEp T |
" 4 - 38 "o 4= 6 M S R e R é
After 25 minutes:
Plate 1 - 36 orgs. L (B L e R A
R A [ e R - e Bo T2 L0
3 - (39 L Bial A i
WS 370 . S S "o -0
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|Poorly Ventilated.Average Ventilation.Good Ventilation

|[After 30 minutes:-

Plate 1 - 23 orgs. Plate 1 - 2 orgs. Plate 1 - 0 orgs.
KRR Do R e S B
T B 3= 5 fiis o i
W oh =D WiER Ol o " 4 -0 "

:After 45 minutes:-

Plate 1 - 22 orgs. " L R0 8 LIRS o e o )
LSRR (D WS oy T i 2 g
ey RO MTTISE Rt g e 3o e
M, =1 | T e I S

After 1 Hour:- i

Plate 1 - 16 orgs. " ] - 0 orgs. " 1 - 0 orgs
SR B R o 5 2 - 0 orgs. n 2 - 0 orgsi
g S Zigiis S TR S S
MG e o R N 49 "

After 2 Hours:- ;

|Plate 1 - 5 orgs. Wah E] TG " fealg W
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'After 3 Hours:- j

Plate 1 - 6 orgs. L BTy g W o e e PN
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After 24 hours:-

‘Plate 1 - 0 orgs. Plate 1 - 0 orgs. Plate 1 - 0 orgs
[BEeiL ohp) im DN i B
| LTERE N <o s el e o
(SR a <ol TR Wk s

This investigation showed that:

(1) In a very well ventilated ward practically

all the organisms were blown out of the ward within i
'the first five minutes. |

(2) After 45 minutes a ward with average ventil-
ation had become almost free of the organisms., This
ventilation is about that which is given to the scar-
let fever wards during the winter months.

(3) After three hours appreciable numbers of theE
organisms were still to be found in the ward with poor
ventilation. Even after 24 hours two colonies were

found.

i In a well ventilated ward it may be taken there-|
|

|fore, that no sooner are the organisms in the air than

!they are carried out of the windows and doors.
!

- e e . e
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IN V-E S T 1I6ATION IX.

DIMINUTION OF AIR CONTAMINATION BY WET SWEEPING.

| 3ince it was seen that the highest incidence of |
istreptococci in the air occurred during the hours 7-9
a.m. it was assumed that sweeping played some part in
the production of this state of affairs. The matter

'was investigated from the following aspects:

Oon 10/1/39 two empty wards were heavily sprayed |
with B, prodigiosus. All the windows had been cléﬁed.
The wards were then closed and left for three days.

On the 4th day a number of plates were exposed

in different parts of the wards for four hours. In

/doing so an attempt was made to disturb as little as

‘possible the air, floor, etc., and to allow no gush
iof wind into the wards.

3ix of the eight showed no B. prodigiosus. The
other two plates had 2 and 4 colonies respectively. i
i In the one ward the floor was vigorously swept
and as much of the dust which had accumulated disturbed.

A number of plates were then exposed in various places.

In the other ward a few pounds of moist sawdust
Iwas sprinkled on to the floor and then swept. Plates
were similarly exposed.

The results of these two investigations were as |

'follows:
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Dry Sweeping. WWet Sweeping.
No., of cols. No. of cols.
|
Plate 1: 42 - 13 |
IPlate 23 64 10
' Plate 3: 128 8 |
Plate 4: 18 - 23 |

From these results it is evident that wet
| sweeping was of benefit in reducing the amount of i |
Jcontamination. It did not completely prevent organ- |
isms entering the air, but a comparison of the numbers

shows that a large proportion of the organisms are |

prevented from rising into the air by the use of wet

| sawdust.

(This problem is s till under investigation -

9/4/39.) |
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ADDENDA.

| (20/3/38)

INVESTIGATION INTO THE PROBLEM OF TYPING

GRANULAR- STRAINS,

500 cc. of broth culture was inoculated with a
granular, untypable strain, and -incubated for 18

| hours. The organisms were separated by centrifugali-:

sation., The deposit was washed in normal sterile

| saline. Five granular strains were treated in this

manner.

| placed in a test tube. To the same tube was added a

(1); 0.5 cc. of absorbed type specific serum was |

| similar quantity of each of the other type specific
isera..

i To this pooled serum was added the washed
‘organismal deposit and incubated for one hour in a

!water bath at 3?0 Bl It was then left at room

\temperature for 2 hours,

If the unknown strain belonged to one of Grif-
fith's 30 types, it was assumed that this procedure
would remove the corresponding type specific serum
from the pooled serum,

The treated serum was then tried out on suspen-
isiona of Griffith's 30 types by the slide agglutina-
tion method. The following result was obtained with

'the first granular strain:
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| Pooled serum plus Type 1
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8trong agglutination.

Weak 2

" 0
No s
" "

Strong agglutination.

Weak 2
No 2
No G

Weak agglutination.

" n
No ¢
Weak "

1. "

n "
No :
n "
n "

doubtful agglutination.

No agglutination.

Strong agglutination.
No "

Weak agglutination.

n 1"
" L
" "

N6 agglutination.

Strong agglutination
No agglutination.
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Since twelve of the organisms would not agglu-
' tinate 1t was obvious that over absorption had taken
'place with a congequent removal of the type specific
| agglutinating power of the twelve sera. It was thus |
decided to add a smaller guantity of the granular

deposit of the next unknown strain to a fresh tube of

pooled sera. |
(2) The deposit of a 150 cc of broth culture of
the strain to be typed was added to the pooled serum |

|
|
!and treated as before. The results were as follows:-

‘ Treated serum plus type 1 - No agglutination.

! i " " types 2-30 - Strong and weak |
i agglutination,

This showed that the unknown strain was Type 1.

. (3) The third granular strain was shown also

to belong to Type 1. '
(4) The fourth granular strain was shown to

ébelopg to Type 9. It had come from a patient with

itqnsillitia.

| (5) The fifth granular strain was shown to

ébelong to type 4.

(6) The first strain was again tried out and

 the treated serum was found to agglutinate all thirty

| types. In this case therefore it was assumed that a

new type was being dealt with. Whether this is
|definitely the case cannot be stated with any certain-
| ty, since there is the possibility that all the type

gspecific serum had not been removed, presuming that
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i
ithe organism in this case belonged to one of Grif-

:fith's 30 types. In such a case agglutination with

'all thirty types would still occur.

By this method four untypable strains out of

|five were typed.

carried out with granular strains. There remained

the fairly large percentage of untypable strains which

\gave fine suspensions.

| Two of these were taken for investigation and
!treated in a similar manner to the method just
described.

The results were as follows:-

| lst strain - No type.

i 2nd B - Type 3.

| To the "no type" strain may apply the same argu-
@ent as for the first strain of the granular group.

| The whole investigation brings out the important
Point that the majority of untypable strains can be
fyped and for the most part fall into the class of
%ommon types.

It is unfortunate that this investigation could
not be carried further. The laborious method it en-
tails makes it impracticable for general usage. The
amount of antisera regquired and the labour spent in
absorbing them can be fully appreciated. (This inves-
‘tigation exhausted the stock supply O nqme of the

specific antisera prepared earlier in this research.

Up to this point the investigation hadonly been |

™

¢
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The time spent in preparing sera from rabbits must
also, therefore, be taken into account if this method

is to be adopted as routine,)

——— - -
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| The typing of all the strains of haemolytic
:streptococci which are pathogenic to man is still a
problem of considerable difficulty. Why this is so

|
ig due to two facts: Firstly there are a number of

!strains encountered which fail to produce homogeneous
suspensions, but give rise to granular growths, which
are totally unsuitable for the slide agglutination
imethod of typing. Secondly a number of strains are
}met with which produce suitable suspensions, but fail
to agglutinate with any of the type specific sera
obtained from rabbits, by the injection of vaccines
:prepared from the thirty strains of type specific
haemolytic streptococci isolated by Dr Griffith.

: It has been found that the former difficulty
lcan partly be overcome by suitable cultural methods.
Such methods take into account two factors - the media;
for growing the organisms in, and the period of incub-i
ation of the cultures. The media generally used, with;
certain modifications, are those specified by Griffithi
(1934). He advocated that in testing an unknown
strain it is customary to take colonies from primgry
plate cultures and to make subcultures in each of the
following three media: (1). Plain trypsinised meat

‘broth. (2) The same broth with 5% serum (bovine or

horse). (3) The same broth with 5% ascitic fluid.
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‘He mentions further that plain broth cultures are
| { -
more sensitive to the action of agglutinating sera and

imore liable to grow in a granular fashion than ascitic

|
[broth cultures.

The methods laid down by Griffith were origin-

'ally adhered to in this investigation, but it was
|

}fOund that certain modifications were advantageous in
|

'dealing with large numbers of strains. Instead of
employing three media for the organisms, they were
first put up in only one, namely, a modification of

|
lOkell's digest for streptococci, to which had been

added 3% of ascitic fluid. With this medium 51% of

%Cultures showed fine suspensions.

All the granular strains were thereafter cul-
‘tured in three media, viz.: ordinary broth, rabbit
iserum broth, and pure ascitic fluid. By these means

[93% of cultures were rendered suitable for typing.

' In agreement with Griffith's (1934) observation,§
it was found that although the ascitic-broth medium
gave the best cultural results, it gave the highest
ipercentage of homogeneous suspensions which could not
;be typed. As in the case of the granular stirains
Ithese homogeneous untypable suspensions were also sub-
cultured in the three media mentioned before, and |
again tried out with the type-specific sera. The
|fact that an appreciable proportion of the "fine

'suspensions" could not be typed may have been due to

 two causes - either new strains were being dealt with |



|
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ior else by frequent subculturing they had lost their

:type specificity.

The heaviest growths were obtained in pure
Iascitic fluid, but they were for the most part highly
égranular. It appeﬁrs, therefore, that the addition of
excess of broth modifies this tendency. On the other
!hand the ascitic fluid, which was all obtained from
‘one patient, may have possessed agglutinating powers,
iapparently only when the fluid was used undiluted or

'in high concentrations.

The second point in the preparation of suitable
Isuspensions, namely the time factor, has been shown
'to be of the utmost importance. After the growth has

‘reached a certain stage it readily becomes granular

' if the cultures are removed from the incubator the

if it is left at 37° C. It is, however, found that

imoment a fairly marked haze appears in the medium,
;and is left at room temperature for 18 to 24 hours,
this tendency to granular growth does not advance as
rapidly; and that it apparently enhances the type

specificity of the organisms. The time taken for the

organisms to reach a suitable stage for removal from
the incubator was found to be for the most part 6-9
hours. This time is longer the smaller the inoculum.
A heavy inoculum is therefore the most suitable.
| In the preparation of the specific sera for
!agglutination purposes, it has been found that the
Emore rapidly the rabbits are immunised, the less
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group agglutinin is there produced in the serum. This,|

‘however, is not always practicable, because frequently,
iif the increase of the doses of the vaccine is too
irapid, the rabbits lose weight and die. The best
fcriterion to adopt for this increase was found to be
'the general condition of the rabbits, based on weekly
'weighings. The moment a loss of weight was recorded,
;the injections were withheld.
| Periodic test bleedings during the process of
%immunisation are necessary to ascertain when a suffi-
éciently high titre of the serum has been reached. i
It is best to reject sickly or small, thin rab-
bits and commence afresh with brown, healthy ones.

It may here be observed that frequently the sera may

be found to give specific reactions after as few as

three or four injections, but such sera when absorbed
lor diluted tend to lose their type-specific agglutin-
!ating powers, |
| The uéual time taken to produce a satisfactory
! serum is about six or seven weeks.
The method of rendering the specific serum
' suitable for agglﬁtination purposes differed slightly
| from that described by Griffith (1934). It was found
that the addition of serum, drop by drop, to a known |
quantity of saline, until the specific reaction was
quite definite, rendered the group agglutinin inert
' in a number of cases. It was therefore unnecessary

to absorb all those sera, which before dilution

showed cross-reactions.
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It has been found by a number of investigations

that a large proportion of those strains, normally

'not typable, belong to the same types as the common

epidemiological strains prevailing at any particular

time.

|
the strains typed proved to be common ones, and that |

The method employed to prove this point was to
mix the unknown strain with the thirty type-specific
sera pooled. This was then tried out for its agglu-
tinating powers on the suspensions of Griffith's
thirty types. That type which did not agglutinate
was taken to be the same as the unknown strain, on the
assumption that it had removed from the pooled sera
that particular serum to which it corresponded.

This investigation proved its impracticability
for the routine examination of untypable strains. Itsé

importance, however, lies in the fact that most of

the conclusions of any investigation, in which a
large number of haemolytic streptococei are to be

typed, would not be materially affected by the low

»

percentage of completely new strains encountered. 5
If the figures obtained from this investigation!

are correct then approximately 94% of all strains

encountered belong to Griffith's thirty types. .It 18,

however, evident that a larger number of strains will

have to be investigated to determine the validity or

otherwise of this general statement.

e T e . =
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The number of days spent in hospital by cases
of scarlet fever showing complications, in excess of
the average, during the period September, 1937, to
November, 1938, was 14,400 days. This additional
'burden to the hospital authorities must undoubtedly
be a heavy one. These figures immediately show the
| importance of a more comprehensive study of the under;
lying causes of scarlet fever complications.

How these complications arise depend on a num-
ber of causes. First and foremost of these is cross- |
.infection with new strains of haemolytic streptococcif
' 61.5% of all complications are due to types differing;
from those with which the patients were admitted to ;
' hospital. Secondly, 20.2% of complications are due
' to types the same as those found when the patients
entered the wards. 10.8% of complications arise fromé
untypable strains; and lastly, 7.5% of complications |
are due to other organisms.

It is difficult to determine, without laborious
investigation, to which of the first two groups the |
majority of untypable strains belong. Since it has

been shown that in all probability the majority of

.untyped strains belong to one or other of Griffith's |
thirty types, it may be reasonable to suppose that i
they will follow the same percentages as the typed
strains.

Since the bulk of the complications are due to
'eross infection with new types, this is the problem

which deserves our most serious consideration. The
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' haemolytic streptococcus may be conveyed from patient

to patient by one of four methods - by direct contact%

by indirect contact, by fqmites and food, and lastly
by the air (which includes droplet infection).

| Thét direct contact plays an important part in
the transmission of the streptococcus is undoubtedly

' the case, for it is found that a large number of com-

plications arise only after the patients have been

' allowed up. .

! The average times which elapse before the i

various complications arise, are as follows:-
Adenitis R P RS L1 5 e - i
Rhinitis e s ees 144 daysie
OtoTrhoea cewsssssss 13.8 days.
ArTHEALAIS S o eenn coisnia 7.8 days.

| Nephtitis iovdeaesess  18.3 days.

| Peritonsillar abscess. 6.1 days.

| Faginitine Lottt [ days. |
Myositis siale s o wrekobyle 5 days.

Pyrexia A e T AR i R T B A

These figures are somewhat misleading since it |
'is found that the highest incidence of complications
occur during the 5Sth, 6th, and 7th days in hospital.
The following table will bring out this point.
Out of 282 complications there occurred during
the 1st day .... 1 complication.
2nd . M. ;.. .10 complicationa;,

3rd n o 31 n
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4th day e... 11

| 5th
| 6th
i 7th
| 8th

9th
10th
11th
12th
| 13th
14th

15th

' 16th

17th
18th
| 19th
‘ 20th
2lst
22nd
23rd
24th
25th

Over the 25th

n

seie/e 20
eees 23
sioree VLG

3 Ao )

* e 80 12
.0 0 0 14
e e 00 8

® s 0 0 ll

SRTES BN AL AND AT,

eranta 'L
cess 4
Siseaieh - O
dese 5
vees 7
cees 24

282

—_—

compli

cations,

It will be observed that of the 282 complica-

tions, 126 occurred from the 1st to the 8th day, and

1185 by the end of the second week,

Thus by the time
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' the average patient is allowed up far more than half

;the complications have already occurred.

; It appears likely that a proportion of the 97
.complications which occurred after the second week
must have been the result of contact. That they were;
golely due to contact is not the case, for it was
-shown that a number of convalescent patients, who were|
| running about the ward, contracted complications

almost simultaneously with type 6, whereas the only

isource of infection in the ward at that time was a cot-
\patient with rhinitis.

% To reduce contact-complications is a very dif-

| ficult problem for it is wellnigh impossible to pre-
{vent the intercourse of children once they are up. ﬁ
‘Some suggestions will however be offered presently |
|Whlch may be of some use in preventing cross- 1nfect10n.
i From this investigation, the majority of com-
iplicationa appear to be due to air-borne infection. ;
fThat large numbers of haemolytic streptococci are to
{be found in the wards of scarlet fever cases (the air)
?waa shown to be the case. Their numbers depend largei
lly on ventilation. The south end of the wards, where%
‘the organisms are found in greatest numbers, and where
[the largest number of complications occur, was found
to be adequately cleared of organisms by opening the
door of the fire-escape and partly the large balcony

door and windows. These for the most part are closed |

during the winter months.
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‘ In order to reduce the number of complications
among scarlet fever patients, the following sugges-
tions are offered:

(1) Reduction of Streptococci in the Air,

(a) Since the south end of the wards is particular{
' 1y implicated, ventilation in that part should be
éincreased. This could be done by opening the south
gwindows fur ther and placing the fire-escape and
:balcony doors ajar.
‘ (b) The four south end beds should be the last to |
‘be occupied, when the number of admissions permit of |
| this.
| (c) Wet sweeping and dusting of the floors and
:furniture was shown to reduce the number of organisms
in the air. This practice would, therefore, tend to
reduce gir contamination with haemolytic streptococci.

(d) The north doors should never be closed. This

'would assist in a better removal of the organisms by
the air, considering the fact that the prevailing 5
'wind is from the west south west,

(2) Control of patients.

' (a) All cases with severe cough or rhinitis should |
be isolated in a separate ward or in cubicles as far |
as is practicable, or should be placed at the north |

end of the wards where ventilation is better. It wasf

| shown that otorrhoea cases did not produce as much

| cross-infection as patients with rhinitis.
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(b) No cases showing complications should be

|allowed to mingle with "clean" convalescents, If the |

|
| former were confined to their beds this danger would

| be reduced.

| (c) On being allowed up all cases should be removei
' to the ward above. This will prevent late cases com- |
;ing in contact with early ones, and so reduce the |
iriaks of cross-infection. .
|

ltact of early and ambulant cases, it will be possible

(d) Since the above methods will prevent the con-

to prevent toys being promiscuously handled by those
patients still confined to their beds.

It has been shown that toys may prove to be a

| real source of danger.

The ideal method of treatment would be the é
isolation of every patient. This, however, is imprac-

ticable under present conditions. The above methods

would undoubtedly be less satisfactory, but even |

though they would incur extra work, they could be

carried out during periods when no serious epidemics }
i

fill the wards, as was the case in the winter of 1937.|
|

Even if they reduce the complication rate by 10 or 20
| per cent, the additional labour and expense would be

;justified.

! The methods put forward to reduce cross-infec-

tion are by no means comprehensive and detailed; to

1 .
| do so would make them too cumbersome for practical

application,
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Although the complications in scarlet fever

an attempt was made to show what correlations existedi

|

ipatients were the main object of this investigation,
|

| |
' between the various epidemic and endemic streptococcaq
| infections. Certain correlations were found to exist;
i It was seen that the majority of strains present
!in gscarlet fever, erysipelas, mastoiditis, and otitis
imedia, tonsillitis, puerperal fever and normal throats;

'were of the same types at any particular periods.
This fact shows that the same types of strepto-

cocci, 1 and 4 for example, may cause all the lesions

associated with streptococcal infection. This was
| early realised in the work. In addition however it

|
|was seen that certain streptococcal diseases were

| essociated with certain types not commonly found in

other conditions. Thus, in addition to types 1 and |

4 being found in all the diseases, type 13 was assocl

| [

ated only with puerperal fever, type 7 only with ery-
sipelas, type 18 particularly with tonsillitis, type
17 with rheumatic fever and type 28 with enteritis.

In healthy throats types 7 and 20 were particularly

common,

| . Whether these figures indicate any selectivity

| _
' on the part of the haemolytic streptococci, is a pro-|
blem that requires further investigation. |

! This shows the extent to which certain types of!
I |
| streptocoeci spread through an urban community such |

88 exists in Edinburgh. It further indicates the ‘
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!vaatness of the problem of controlling the spread of
infection. ;
| The fact that carriers of the epidemiological
;types exist during such periods increases the
idifficulty.

|
| In schools small outbreaks of scarlet fever due |

;to the same types were found to occur. This would
|indicate that at such times carriers are present who

spread the infection. To swab all school children

during epidemic periods is an almost impossible task, |
but it appears to be the only means of isolating such
carriers. In small primary schools such an investi-

|gation may prove beneficial in discovering where the
|

|

source of infection lies.
Although the mildness of scarlet fever at pre-
sent does not warrant any such comprehensive procedumj

Jthe high complication rate deserves serious attention.
‘Wholesale immunisation of pupils on admission to

| school appears to be the only means at present avail- |
| able, of reducing the occurrence of such complica-
tions. This is a public health problem and beyond

the scope of this investigation. :
! It has been shown that the time various types of
| haemolytic streptococci remain in the throat of a
healthy immune person, repeatedly exposed to strepto-i
coccal infection, is usually of only a few days dura-:
| tion, whereas the organisms often remain for long
Periods in the throats of patients recovering from thei
diseases it produces. |
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This observation shows that certain pr0phylactié
|steps are advisable, namely, to swab repeatedly cases!

frecovering from haemolytic streptococcal disease be- |
jfore they are allowed free intercourse with other mem-|
bers of the community. It was shown that swabs may
!become positive after four negative ones (p. 62).

FAt lezst this number should, therefore, be taken on

i

|
'guccessive days before a decisive "free of infection :
bill" is granted.

If this procedure cannot be adopted in the hos-
pital then general practitioners should be encouraged
|to do the swabbing whilst the patients remain in quar;
fantine at home. By these means at least a proportion

of the number of return cases would be prevented,

|
|
l During the winter months, when streptococcal i
|

' |
'infections are numerous and ventilation is inadequate,

it was shown that the air of crowded places, such as

picture houses, buses, trams, shops, etc. is heavily

contaminated with haemolytic streptococci.
The conclusion drawn from this observation is
that suséeptibles should as far as possible avoid such
places in order to diminish the risks of infection.
This is not always possible. A prophylactic measure
which may be beneficial is that of nasal douching and

gargling after having been in such places. The effect
I

of such measures is still being investigated.
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} Certain types of streptococci were found to be

' more pathogenic than others, although not always as

| invasive. Thus it was found that types 4 and 28 were
'more likely to produce complications in scarlet fever |
Ithan type 1, which proved to be comparatively mild |
| in the clinical manifestations it produced,

The sudden rise during May of 1938 of the cbm-

| plications expressed as a percentage of the total num-

ber of admissions to the City Fever Hospital is seen
1 |

| on the monthly graph of complications following page
135,

] 55% of admissions during that month developed |

complications. Type 28 was shown to be the cause of

this sudden increase. This indicates the high patho- |
genicity that type may possess.
| The term "may possess" is used for it appears

that certain types may increase or decrease in wiru-

lence. This is based on the fact that early in the

|
'investigation type 28 occurred in the ward without

giving rise to any sporadic outburst of complications

due to that type.

i The steady decline in the graph during September

October and November, 1938, despite the fact that most
lof the admissions were due to type 4, as were also the
complications, may or may not depend on such an attenu
|ation of virulence. On pages 96-7 an explanation for

‘this phenomenon was attempted.
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It appears that cases admitted with a virulent

‘type are less likely to develop complications from

{that type, whereas cases admitted with a strain of

!low pathogenicity do so more readily. Since most of

l
| the admissions during October and November were due

!to type 4, this may account for the decline of the

' percentage of complications.

i The monthly chart of scarlet fever shows that

\during an epidemic there is one predominant type of

'page 39), and that as it vears itself out it is

are particularly virulent in their effects.

| outbursts of cases due to other types. Some of these

neemolytic streptococcus (vide charts 9 and 10, after

replaced by another., What the explanation for this is

has not been decided. At sporadic intervals there are
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SUMMARY  OF WORK.

|
(1) Preparation of Type-Specific Sera. !
(a) Vaccine was prepared from Griffith’s thirty |

|

i
types of haemolytic streptococci.

(b) Rabbits were injected and test-bleedings made

i :
iat various times to estimate the titre of the serum.

|
|
(¢) The method of preparing type-specific agglutin-

'ating sera was described, and particular mention of

icross-reactions was made.

{ (2) The Typing of Haemolytic Streptococci,

|
|
(a) A series of investigations were carried out to |

determine the most suitable media for growing homo-

geneous suspensions of haemolytic streptococci.

The method of incubation best suited was

| deseribed.

(b) A description of the slide-agglutination method

of typing used throughout this work was given, ,
|

Clinico-bacteriological Investigations of |

! Scarlet Fever Cases.

(3) The procedure adopted in swabbing patients

| Was intimated.
(4) There followed a description of the method
adopted for storing haemolytic streptococci "in vacudﬂ
(5) Statistical records for the period Septem-

ber 1937 to January 1939 were drawn up and included

to the City Fever Hospital, the total number swabbed,

|
|
i
|
|
the total number of admissions of scarlet fever cases‘
|
!
|
|
I
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| the total number of complications, and the total

number of complications swabbed.

(6) Monthly graphs and tables indicating the '
result of typing the above cases was given. '

(7) The monthly percentage increase and decrease

of the various types of haemolytic streptococci were

recorded.

(8) An investigation was carried out to show
whether any difference in the types of haemolytic
' streptococci found in the throats and noses of scarlet
ifever cases existed.

(9) The next investigation was carried out to
determine whetber there occurred more than one type of
haemolytic streptococcus in the throat swabs of
ipatients on admission to hospital. g
| (10) This investigation was an attempt to ascerJ
tain whether any cases, which had been in the wards !
|

for some time, had more than one type of haemolytic

' streptococci in their throats. ‘

(11) The results of the last investigation were |

icompared with those found during the first day com-
!pliCations became manifest.

i (12) Daily swabs were taken in a single ward |
Iover a period of 23 days and all the patients typed. g
!All cross-infections were noted.

! (13) The same investigation was carried out oveﬁ
‘a period of 46 days.

|
I
| (14) 384 cases showing complications were inves-|

:tigated. The haemolytic streptococci present on
|
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_admission and those responsible for the complications
were noted. Correlations between types and lesions, ;
etc., were recorded, |

(15) An investigation was undertaken showing th;
decrease of haemolytic streptococci in the throats ofi
patients during their stay in hospital. |

(16) During the month of May, 1938, twenty cases

;of scarlet fever were typed and the same done to fif- |
teen cases showing complications. The results were
investigated. |

(17) A statistical record of scarlet fever cases

' oceurring in the City of Edinburgh from the 1/9/37 to

!31/12/38 was drawn up.

‘ (18) The number of patients per month from the

| various schools and institutions in Edinburgh was cal-

culated and recorded in tables. !
A graph comparing the number of school childrenj
|

with all other cases is given.

! (19) The types of haemolytic streptococci found |
in school cases and other patients were noted and
certain correlations observed.

(20) An attempt was made to show that there
| existed a relationship of types of haemolytic streptoﬁ

' cocei found in the patients from individual schools.

(21) 54 cases of puerperal fever were investiga-

| ted bacteriologically.

(22) similarly 40 cases of erysipelas were

investigated.
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| (23) This was also done with 10 cases of otitig

|

|

‘media or mastoiditis, and |
(24) with 60 cases of tonsillitis.

| (25) A miscellaneous group of diseases sent into
| |
'the City Fever Hospital as scarlet fever cases was |

|
| examined for haemolytic streptococei (42 patients), |

| (26) Eight positive haemolytic streptococci
!swabs from the Third Year Medical Students were exam- |
ined. This was carried out during a time when “couth
'and colds" were common.

? (27) 32 cases of respiratory diseases occurring
'in a rural area were investigated for the presence of

‘haemolytic streptococci. These were typed and com-

|pared with the urban strains. '

|
‘ (28) The next investigation was carried out to

lascertain the presence of haemolytic streptococci in
|

énormal throats and to find what correlation there
jexisted between the types found and the various strep-
!tococcal infections. The normal throats were those of;

|

i

(a) 40 nurses from the City Fever Hospital. :

(b) The positive swabs from a number of nurses |
from the Western General Hospital,

(c) six resident doctors in the City Fever Hospital.

(d) Ten strains from the Third Year Medical stud-
ents were typed. The period was one when
only a few "coughs and colds" were about.

(e) 16 families, from whom cases of scarlet fever
had been sent to hospital, were visited and
all members swabbed, with a view to deter-
mining the presence of haemolytic strepto-
cocci and observing any correlations.
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(f) This investigation was carried out upon my own
person to estimate the number of haemolytic
streptococci present in throat and nose
before and after contact with scarlet fever
patients,

(29) The presence of haemolytic streptococci on
toys and food in the scarlet fever wards was investi-
' gated.

' (30) A similar investigation was carried out on

the handkerchiefs of patients.

l Air-Contamination with Haemolytic Streptococci‘

in The City Fever Hospital Wards,

(31) (a) A research was made to determine the
incidence of haemolytic streptococci in the air of ‘
iscarlet fever wards.

(b) A similar investigation was done in a |
| puerperal ward; and in

(¢c) an erysipelas ward; and in

(d) a diphtheria; and in
| (e) a measles ward.

(f) The first investigation (a) was
repeated in a ward with a high complication rate, and
'repeated in another with a low complication rate. The
results were correlated.

(32) Air contamination with haemolytic strepto-
'cocci in the Ear, Nose and Throat Department of the
Edinburgh Royal Infirmary was investigated.

(33) The next investigation was to determinme

i . o
'the presence of haemolytic streptococci and their
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types in picture houses, buses, trams, shops and
open places.

(34) An attempt was made to correlate the
types found in scarlet fever with those of all other
streptococcal infections.

(35) A research into the problem of air-borne |
infection was carried out. The object of this inves-
tigation was to determine what effects variations of

Iventilation, and wet and dry sweeping have on the
number of organisms in the air.

B. prodigiosus was the organism used in this
investigation and was sprayed by means of an atomiser.

' (36) Cross-contamination in the cubicles of the

' City Fever Hospital was investigated.

| (37) The final investigation was an attempt to

| type those strains of haemolytic streptococci which |
'were either too granular or failed to type by ordinarﬂ

|
!methods. |
|

i
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