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wseor - INTRODUGETION.

Scarlet Fever still ranks as an 1mportant{cguse.§f.v
death and debility in the community. It affécts a iarger
number of the population than any-other of ﬁhe common‘
notifiable diseases. During the past few years_it has
shown a’steady décline in severity as 1ndicéted:by.thez
case mortality but it has not exhibited a éim;iar ten—
dency in incidence. Indeed, feference to tﬁﬁ;Reporﬁ of -
the Ministry of Health for England and Wales for 1925
shows that during a few years previous to that date fhgre
was & slight increase in its incidence. The mortalify' |
is highest during thé first year of 1life and thereafter
shows & steady decline. The importance of its compli-
cations, particularly otitis media, as a factor militat-
ing sgainst the later efficiency and health of the indi-
vidual haS‘lenQ been recognised. The ordinary methods of
prophylax1s, such as notification and isolation, have been
shown to have -1ittle or no effect on the incidence of the
disease. Any procedure then which can diminish the inci~
dence of Scarlet Fever in the general population and par—

ticularly in the early years of life must be considered




as impbfiant.

| " Recent years have geen important advancés in our know-
ledge of Scarlet Fever., After many previous attembts by
other workers G. H., and G. F, Dick of America succeeded in
192% in producing experimental Scarlet Fever in a volunﬁeer _
by swaﬁbing his throat with a culture of haemolytic'strepto-
cocci which they had isoiated in apparently pure culture |
from the septic finger of a nurse suffering from the disease.
Later they demonstrated that these streptococci produced |
what they considered to be a soluble toxin, and that thig
'to#in' could be used in suitable dilution as a test of sus=—
ceptibility to the disease. Working on the analogy of the
gkin test introduced in 1913 by Schick of Vienna for sus-
ceptibility to Diphtheria, they published in January, 19é4,
their first paper on this aspect of the subject. The test
i.’they employed is now generally referred to as the Dick test,

| This thesis embodies the results obtained from the use -
of the Dick test in Acute, Convalescent and Recovered cases
of Scarlet Fever, The investigation was carried out in the
County Fever Hospital, Motherwell, during the winter of 1926—
1927. I am much indebted to Dr. John Reid, the medical

superintendént of the County Fever Hospital, Motherwell, for
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provided and for much helpful criticism given

during the course of  this investigation.,

aQo:




-'The?ﬁ@Iationship of the Streptococeci to Scarlet Fever,

“The relationship of an organism to a disease can be
established by the fulfilling of Koch's canons. The first
pf Koch's postulatés which requires the constant presence of
‘the microbe in all cases of the disease has been confirmed
many times with regard to the Streptocccéus and Scarlet
Fever. Thus Loéffler in 1884, drew attention to the haemo-
lytic streptococci which are almost invariably present in
the throat of acutely ill Scarlet Fever patients. Klein in
1887, from investigations of milk-borne epidemics of Scar-—
let Fever, expreéséd the view that streptococci had an etio-
~logical relationship to Scarlet Fever. In 1895 Marmorek, and
later Moser in 1902, produced antistreptococcic serz to
stréins isolated from cases of Scarlet Fever and reported
goﬁd results from the therapeutic use of these sera in cases
of Scarlet Fever. Their work was confirmed by Rossiwall and
Schick in 1905. Savchenko demonstrated in 1905 that Scarla-
tinal streptococel produce a potent exotoxin while-Gabritf
schewsky in the same year immunised children withka Scarla-
tinal streptococcus vaccine. The poténcy of this vaccine
was demonstrated by Polotevkeva in 1921. The following ex-—
tract from Muir and Ritchie's Manual of Bacteriology, 1919,

sums up- the knowledge of the relationship of streptococci to



Scarlet Fever at that date,

At present no ﬁefinite opinion can be expressed as to
the etiologicél refation of streptbcocci to Scarlet Fever.
We can only say tﬁat’streptococci are almost invariably pres-
ént in the fsucesg and that to them many of the complications
" of the disease are due. The streptococcus conglomeratus
(anginosus). is specially sbundant as a rule, though it also
occurs in other acute catarrhal states. In fact, Gordon
found that the types of streptococci in the throat in Scar-
Iet Fever, correspond with those met with in normal con-
ditions. Méir*has recently isolated an organism to which
he has given the name Diplococcus Scarlatinae. He obtained
it from the throat in over 80% of cases of Scarlet Fever.
From experiments on monkeys and on other grounds he considers’
thet it probably has an etioclogical relationship to:Scarlet
Feveh.” o ‘ -

In 192% we find the following statement in the third
edition of Kolmer: "the virus of Scarlet Fever is uhknown;
,‘thbse'patients who are overwhelmed and prostrated at the
very'onsét are probably intoxicated with the true scarla-
tinal virus and streptococcci are probably the most impoftant
bécﬁéria of secondary infection.* This view of the virus

of Scarlet Fever being other thaﬁ the streptococcus is still



maintained by some continental workers, notably ai Cristina
and Caronisa.

Notwithstanding the importance of the work done by
these and other workers the causal relationship of.the
streptococcus to Scarlet Fever was not established until
the work of the Dicks in 1922 and after.

It is interesting to note that the experimental Scar-
let Fever produced by the Dicks in 192% was due to a
streptococcus obtained not from the throat but from the
'finger of a nurse suffering from the disease. The following
15 a summary of their original and nbw historic paper.

'A nurse qévéIOped Scarlet Fevér. Two days previously
she had & septic finger. A few drops of pus were obtained
from the finéer on the second day of disease. Gram,Levaditi
and Giemsa stains wefe made of the smear. Polymorphs, Gram
positive cocci and Gram positive diphtheroids were.found.
Anserobic sheep's blood agar plates showed colonies of haemo-~
lytic streptococci and a few colonies of diphtheroids. Pure
colonies of the streptococci were obtained by plating out
single colonies.

Cultures of the streptococci were smeared on the thHroats
of five,volunteers., Three were negative. One had sore throat
and fever without rash. One smeared with a three weeks'

culture developed typical mild Scarlet Fever. Further



cultures were made on a partly bouillon and partly agar
medium and passed through a Berkefeld filter. The filtrate
was sterile and did not affect volunteers when swabbed on
the throat. The culture was swabbed on the throats of tﬁose
who had not reacted  to the filtrate and showed two well and
two sore throats and one Scarlet Fever. The conclusions
they came to were:

1. Two cases of Scarlet Fever caused by Streptococcus
haemolyticus or by unrecognised organisms associ-
ated with it,

- 2, If this unrecognised organism was present it did
not pass through a Berkefeld filter,.

3. Conclusion not justified that all cases of Scarlet
Fever are caused by streptococcus héemolyticus.

The further work of the Dicks demonstrated that the

filtrate mentioned above containe® a toxic substance which
in appfopniate dilution could be used for skin tests. The
toxicity of this filtrate wes neutralised by serum obtained
from conVaiescent Scarlet Fever patients. .Persons showing
& positive skin test, when injected with the filtrate de-
veloped scarlatiniform symptoms, and the skin test became
negative, They immunised a horse against this filtrate

which they regarded as a true toxin and produced an anti-



thin.ﬁhich could be concentrated in the.usual manner. The
exgct ﬂature of this 'toxin' is npt yet rightly understood.
It presents certain differences from other bacterial exo-—
toxins, being very thermostabile and non-toxic to animals.
It has therefore been suggested that the Pick test and the
rash in Scarlet Féver are simply phenomena of hypersensi-
tiveness to the proteins of strevtococcus haemolyticus. In
this connection it is of interest to note that Beéseman
from his‘observations on the use of the Dick test in Belgium
states that the age group for susceptibility to Scarlet
Fever corresponds to that for hyversensitivity to ordinary
proteins and Gorter and De Korte come to the conclusion that
the bick test material was different in nature from the exo-
toxin of Diphtheria and was "something not a toxinf.

Experimental work on the streptococci of Scarlet Fever
has Been mainly concerned with their classification and
idéntification,v So far attempts to classify them into one
serological group have been ﬁnsuccessful although various
workers have clalmed to have done this at different times.

" The earliest attempts were those of Moser in 1902 and
a 1ittle later of Moser and von Pirquet (1903). They pre-
pared agglptinating sera by inoculating horses with strains

of scarlet fever streptococci and found that these strains



were agglutinated specifically, whereas haemolytic strep-
tococci from other sources were not. Aronson (1902) and
Neufeld (190Z) came to the conclusion that it was not pos-
sible to differentiate between types of haemolytic strep-
tococci by means of the agglutination reaction. Weaver
(1904) found that the agglutinative reaction produced in
types of streptococei from Scarlet Fever patients by sera
obtained from these cases was in no way specific and could
not be of any value in diagnosis. The work of Moser and

von Pirquef was confirmed by Rossiwall and Schick (1905).
| Favourable results of the agglutination.tests with the
serum of an immunised sheep were reported by Ruediger (1906)
and with the serum of an immunised rabbit by Nakayma (1919).
In 1920 Bliss found that of twenty-five strains of haemolytic
streptococci obtained from the throats of patiénts suffer-
ing from Scarlet Fever, twenty were agglutinated at equal
titres by & serum prepared by immunising a rabbit-with an
individual strain. No'agglutination was obtained with these
twenty strains when tested with sera obtained against stirains
of streptococci from other sources. Gofdon (1921) examined
nineteen strains of haemolytic streptoebcci isolated from
cases of Scarlet Fever and found they were identical in their

agglutination and absorption reactions. Tunnicliff (1922)
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found tﬁié too in seventy-two strains from seventy-five

. cases of Scarlet Fever. Bliss (1922) confirmed his pre-
vious work énd found that twentj but of twenty-~four sirains
were agglutinated specifically by anti-sqarlatinal sera.
Both Gordon and Bliss concluded that the streptococci of
Scarlet Fever belonged to a single serological group.
Stevens and Dochez (1924) as a result of their observations
on streptococci obtained from forty cases of Scarlet Fever
early”in the disease and later on, formed the Qpinion that
the strains of haemolytic streptocqcci associated with
Scarlet Fever are closely related biologically and probably
constitute & single group. Eagles (1924) found that nine-
teen strains of streptococcﬁs scarlatinae could all be
pléced in one group by the agglutination test. Dick and
Dick found no cross— agglutination between the two strains
of haemoiytic streptococci with which they produced ex-
periméntal Scérlét‘Fever although thesé two strains differed
in their action on mannite. They emphasise the importance
of toxin formation as a means of differentiating the true
streptococcus scarlétinae. The lowest results recorded
fecently were those obtained by Williams in 1925. She found
that, out of seventy strains tested only 20% fell into one

serological grbup. Of the others, 62% were not classified



serologically.

7. -8mith of Aberdeen (1926) examined the streptococci
obtained from the throats of two hundred and ten cases of
Scarlet Fever. He obtained haemolytic streptococci from
92% of cases in the first two days of diseage. These strains
fell into two mazin serologicai groups. This work was con-
firmea later by Griffith (1926). Smith also observed that
strains obtained from members of the same family usually
were of the same serological group and that straing obtained
from cases in small isolated outbreaks were also of the
same’seroloéical type. Griffith found that some puerperal
strains conformed to the chief Scarlatinal types.

FJames (1926) from his investigations into the relation-
ship of the streptococei to Scarlet Fever does not confirm
the claim made by Dick and Dick as to the specificity of
the streptococci ceusing Scarlet Fever. He found that 56.6%
of them fall ‘into one of three main types. The other 43.4%
were hot classified. ﬁe advénces the hypothesis that Scar-
let Fever may be caused by several serologically distinct
types of Streptococcus and that there may be considerable
variation in the incidence of typés in different parts of
the world. He confirms the main hypothesis that strepto-
coceci, though not necessarily identical in type, are the

direct etiological factor in Scarlet Fever.



Tunnicliff (1926) has lately advocated opsonin tests as
giving quicker results than either agglﬁtination or toxin
tests. The absence of a rapid'means of identifying the
streptococei of Scarlet Fever has for long been & hindrance
to—ibe—use for diagnostic and other purposes.’

Various observers have reported the finding of strep-
tococcus scarlatinae in situations other than thé throat Qf
en acutely ill Scarlet Fever patient. Thus the Dicks first
obtained it from the finger of a nurse suffering from the
disease. Tunnicliff and others have found it in the dis-
charges of Scarlet Fever convalescents up till the sixth
week. Smith states that the specific streptococcus of Scar—
1et Fever can be found in at least four clinical diseases
other than scarlet fever, namely, Tonéillitis, Erysipelas,
Puerperal Fever and Broncho-Pneumonia. Stevens and Dochez
point out that Sore Throat due to the streptococcus scarla-—
tinae may occur in patients who have had Scarlet Fever and
that protection against the toxin does not imply protection
'against infection by the organism. In this connection it
is interesting to note the high incidence of Sore Throat
>among‘nurses in Aberdeen immunised against the toxin of
Scarlet Fever, (Kinloch). Nicholls, (192%) at Yale, has
demonstrated the presence of Streptococcus Scarlatinae -in

a notable proportion of patients suffering from some manie

-



festation of that organism other than clinical Scarlet Fever.

These patients usually had been exposed intimately to Scar-

let Fever. Though they were protected against the soluble

toxin of Streptococcus scarlatinae they were not protected

against local infection by that organism. These observations

throw interesting light on the problems of immunity to Scar-

let Fever and must have an important bearing on future in-

vestigations into its epidemiology.-

000
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The Work of the Dicks.

- I have mentioned that the Dicks originated the skin
test for'susceptibility to Scarlet Fever., The test 1s an
intradermal one with a minute dose of toxin. They used
the soluble filtrate, (= exotoxin), of a bfoth culture of
the organisms causing experimental'Scarlet Fever. This
filtrate was diluted 1 in 1000 in sterile salt solution.
‘They injected 0.1 c.c. of this dilution into the skin on
the anterior surface of the fofearm and a careful watch
was kept for the éppearance of a feaction, The presence
of a positive reaction was indicated by redness and swell-
ing round the area 6f inoculétion. The positive reactioﬁs
usually began to appear about four 1o six hours after the
injection as a small circular area of erythema which in-
creased in size and intensity up till eighteen to thirty-
six hours aftef being given. After reaching a maximum in
thirty-six hours the reactions in most cases rapidly sub—
sided, even the most strongly positive fading in forty-
eight hours, leaving a faint yellow area, Sometimes this
érea.desquamated in the week or ten days following the test.
They classified their results as negative, where no reaction

ocurred; and as strongly positive, positive and slightly
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positive in the others, depending on the degree, size,time
of appearance and duration of the erythema. Frequently the

redness was associatéd with sone swelling. The details of

their classification made at the end of twenty-four hours
is now given. | |

Slightly Positive - a faint red aree, iess than 2 cms,
in diemeter and with no swelling or tenderness.
Positive - red area 1.5 cms. to Z cms. in digmeter
with some swelling and tenderness.

Strongly Positive — red area more than & cms. invdia-
meter with swelling and tenderness. Frequently it was as
big as:5.7 cms. |

Negative — site of injection only showing_point of
needle or =z linear strezk along the course of the needle,.

The following table gives the results of their first
series of casés with the type of patienﬁ on whom the test

was performed.

Number Negative |Slightly Strongly
of Cases |Result Positive |Positive|] Pogitive
Convalescent” o
Scarlet Fever 65 62 3 - -
2atients
Patients with
a History of 16 15 - - 1*
Scarlet Fever
Patients with
no History of 72 Z5 7 17 13
Scarlet Fever ‘

® A young man with a doubtful history of Scarlet Fever
in childhood.
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To exclude the possibility’of the reaction being
céused by foreign proteins in.the culture medium they in-
jected into the ﬁositive cases undiluted fluid from a
sterile culture medium. The results were negative. It was
observed that several of the convalescent Scarlet Fever
patients giving negative results, at the same time had posi-
tive Schick reacticns thus showing fhat the Dick result was
mnot due to an inability of the skin to react.

" As further evidence of the specific relation of the
test to Scarlet Fever they mixed the filtrate with an eqﬁal
volume of serum from a convalescent patient and comparing
the results obtained in a positive reactor with this mixture
heéted for thirty minutes with that of a mixture, heated for
tﬁirty minutes, of filtrate and salt solution, they found
that the filtrate and salt solution showed positive while
the filtrate and serum solution showed negative results.

Two of the positive reactors developed Scarlet Fever sub-
sequantly and the reaction in each instance during conval-
escence was negative.v

They concluded that the skin test described bore a
specific relation to immunity to Scarlet Fever.

In February, 1924, Dochez and Sherman reported ex-

periments on the lower animals With the haemolytic strepto-
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coccus. Their object was the production of a serum which
might counteract the disease'invthe human éubjeét. They
advanced the hypothesis that the disease resembles ﬁiph—
theria in that the infection is a local one in the throat
with the production of toxins which are absorbed and pro-
duce.the rash and general symptoms. As a result of these
experiments a serum was obtained which possessed the cap~
acity of blanching the Scarlet Fever rash locally, and when
used therapeﬁtically, of causing a marked amelioration of
all the symptoms. No conclusive evidence was obtained of
the production of a soluble toxin in vitro, aithdugh they
believed that both immunity in man and'experimental im-
munity'developed in animals were due to the presence of anti-
toxins.

In the same Journal the Dicks reported obégrvations on
the production of immunity by injection of the toxic‘fil—
trate. Persons reacting positively to their skin test were
given various.doses of toxic filtrate and the reéﬁlting
negative reaction showed the producfion of immunity. They
concluded that thé ihmunity developed was for & true toxin
and not for a filterable virus on the following grounds:-

1.  The short interval beiween the 1njection of the
filtrate and-the development of symptoms compared with the

longer interval found in the expérimental production of
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Scarlet Fever,
- 2. The resistance of the filtrate to heat at temper-
atures which ordinarily kill bacteria.

&. The more rapid disappearance of the sjmptoms.

These observations would point to a marked resemblance
petween the Schick test and the Dick test in that they are
both skin reactions to a minute dose of a toxiﬁ prbduced»
by the specific organism.

| Branch and Edwards reported observations on the use
offl the Dick test in one hundred and forty-eight patients.
In this series they used as a control in every case the
toxic filtrate heated for one hour at 90°C and in no in-
stance was thefe a positive reaction. . Their actual figures
will be referred to later, but the conclusion they reached
was that the Dick test had a specific relationship to Scar-
let Fever; Zingher, working independently, showed that the
age—group percentage susceptibility to Scarlet Fever as
shown by the Dick test corresponded closely to results ob~-
tained by the Schick test for susceptibility to Diphtheria.
'Hb concluded that the Dick test bore a specific relationship
to immunity to Scarlet Fever. The control used byithese wor-—

kers is the one now generally employed and the terminology
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wﬁich they used was that which has been in vogue now for
some time with regard to the Schick test, namely:-— '

Negative - no reaction showing, or & red streak along
the needle track on either arm.

Pseudo and Negative — a reaction showing both with
the toxin and with the control but in which the toxin re-
action is not greater than the control reaction.

. Positive — a reaction of 2 cms. or more due to the
toxin and no reaction from the control.

Slight Positive - a reaction less than 2 cms. but not
less than 1.5 cms. on the toxin arm and no reaction ffom
ihe control.

Pseudo and Positive - a reaction with both the toxin
and the éontrol but in which the toxin reaction is greater
than the control reaction. |

In August, 1924,‘ZingherApubiished results from the
use of the ﬁick test in Acute and donvalescent cases of
‘scarlet Fever and I will have occasion to refer to this
article later as the work done by myself was on similar
"{ines. In this country the first notable contributions to
the subject were by Ker end lMcCartney of Edinburgh along

with McGarrity of Cardiff, and a 1little later by Okell and
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and Parish of the Wellcome Research Laboratory and Harries
and his co-workers in Birmingham. The results obtained by
these and various subsegquent authors will be referred to,

where necessary, later.
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Materials and Technigue used in the Dick Test in the present

Regearch.

The material used was the "Wellcome" Brand Dilutéd
Scarlet Fever Toxin (Test) and Heated Scarlet Fever Toxin
(Control). The test consists of an intradermal injection
of 0.2 c.c. of a 1 in 1000 dilution of filtrate obtained
from a broth culture of the Streptococcus scarlatinae.

This material wes sent to Motherwell regularly twice a week
and was used immediaiely. Where occasion réquired, an ad-—
‘ ditionalHSupply apart from the bi-weekly order was obtained
so that fresh reliable material was always available for
use. In every case a control was used. This control was
the toxin of the test heated so as to destroy its specific
toxicity. '

In doing the Dick test, accuracy is essential. Each
case must get the samé amount of toxin, which’mﬁst be given
intradermally. The same applies to the control. To achievé
this objéct a finely graduated syringe with a sharp closely-
fitting needle is essential. The arm is swabbed with leth-
ylated Spirit. ‘Holding the syringe para11é1 to the arm,
thé.ﬂ;edle is inserted "into" the skin for a distance of half
an inch. The bevelléd opening of the needle should look

upwards. The fluid is now injected by applying steady



pressure to the piston of the syringe.' A definite white
button—like elevation of the superficiél layers of the

skin is seen to form. Then the needle is withdrawn slowly.
The'sharpness of the needle, the steady pfessure.used in
injecting the fluid and the slowness of the withdrawal are
‘all nécessary for the accurate performancé of the test.
Occasionally a small venule is punctured, in which case the
needle is withdrawn and the test repeated in a different
place. It is easy, especially in very young children, to
go through the skin and introduce the fluid subcutaneously.
Two things combine to produce this, namely, the delicacy '
of the skin in a young child and the fact thét he or she is
liable to move the arm at the moment of injection. With
the help of a nurse and a little practice this difficulty
is overcome. I have frequently in such a case pushed the
needle a little further in an upward direction through the
deepest layers of the skin and given the fluid'intréderm—
ally in this fashion. The twé criteria for successful
performance are the feeling of resistance when injecting
thé fluid and the appearance of a well-defined white area
immediately‘éfterwards.

The white area in the majority of cases disappears in



a few minutes, to be followed in the course of six %o
twelve hours by & deep red colouration of 1 — 1 inch in
diameter in the positive and ﬁseudo cases, The reaction
seldom persists for more than forty-eight hours, and in
the majority of cases leaves no trace behind it. In some
instances a small yellowish-brown areé may be visible for
a few days, but no desquamation such as 1s seen after the
gchick test is noticed. Although I have done more than
@woktpqgsand'Dick teg@s, I have oningeen one case of sep-
iig infection at the site of inoculation. It is advisable
to use a different syringe and needle for the test and for
the control.

There is a large group of patients who were treated
with Anti-Scariatinal serum. This was supplied by Messrs.
Burroughs, Wellcome & Company, and was obtained from a
horse immunised against the specific Scarlet Fever organ-—
isms and toxins., No known method has been foﬁnd of tit-
rating this serum in the same way as Anti-Diphtheritic
Serum can be titrated, although recent work by-Okell‘aﬁd
Parish is hopeful in this direction. At the commencement
of this investigation everyrcase of Scarlet Fever, no mat-

ter hbw mild, was being given 10 c.c.s of this unconcen-—
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trated Aﬁtiescarlatinal Serum on admission to hospital,

This amount of sefum has been defined as sufficient to turn
a Dick-positive reactor into a Dick-negative reactor with-
in twenty-four hours of its administration. This routine
treatment was delayed by one day.to allow of the Dick test
being performed and the result interpreted before the ad-—
ministration of serum. Patients, who, on clinical groﬁnds,
required a larger doge of serum, were given it, After a
time the routine administration of serum was stopped and
only thbse'patienté;were given serum who, on clinical grounds

required it.

=000
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Summary of the Wbrk done.

The work falls naturally into two divisions.

(1) One hundred and fifty-two patients admitted to
Motherwell Fever Hospital with Scarlet Fever in the ten
weeks prior to 1st January, 1927, were Dick tested on ad-
miséion and at weekly intervals until their dismissal from
hospital., These cases were all treated with Anti-Scarla-
tinal Serum.

~ SEVEN
(2) Eighty-fiwe patients admitted to Motherwell Fever

Hospital with Scarlet Fever in the first ten weeks of 1927
were Dick tested on admission and at weekly intervals until
their dismissal from hospital. These cases were not treated

with Anti-Scarlatinal Serum.

Both of these divisions represent the total Scarlet
Fever admissions to Motherwell Fever Hospital for their
corresponding period. The prevalence of Scarlet Fever was
considerably less throughout the second period. Thé cases
were in no way selected and'the type of disease was the same
throughout the 1nvestigation.

It gas determined to investigete the Dick test in

‘patients who had been in Motherwell Fever Hospital with
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Scarlet Fever at some previous date,

iz

(1) Seventy-six patients who had Scarlet Fever

nine months previously were Dick-tested. These'casés:had
all been treated with Anti-Scarlatinal Serum. |

(2) Eighty—three patients who had Scarlet Fever five
years previously were Dick—tested. These c&ses had not

been treated with Anti—Scarlatinal Serum.




27—

" Pick Tests on Admission.

The rash in Scarlet Fever.ié én 1mportant:and éarly
feature 6f the disease. In the majority of cases iﬁs
appearancé settles the diagnosis. According to the: view
put forward by recent workers the rash is the response of
the skin, and in particular a dilatation of the skin capil-
1afies, to the exotoxin of the Streptococcus Scarlatinae.
The Dick test, consisting of an intradermal injection of
this exotoxin, can be regarded as a localised infection with
the Scarlet Fever toxin. In other words, the rash in Scar-
let Fever is a'universal Dick Test®.

Kltogether two hundred and seventy-three cases of‘
Scarlet Fever wére Dick tested on admission to hospital.

The day of disease on admission varied from the first day

to the fourth week, although the majority (92.5%) were ad-
mitted during the first week of illnéss. 'The resulté ob-
tained are given in the tablg below. Here,‘éé elseﬁhere in
this paper, thebﬁseudo and ?ositive reacﬁors are given
éeparately but in drawing up percentages are included among
the positive reactors. This follows the practice of previous

workers and allows of comparison with their figures.



The Dick test in 273 cases of Scarlet Fever on admission.

Day of

Diseass. 1 2 z 4 5 6 [7-14 |14 onwards
Total ' .

cases. 15 69 . 64 5% 26 11 16 9
Number

Pogitive. 38 49 43 4 18 6 .9 4
“Number

Negative. 6 18 17 17 15 3 7 5
Number Pseudo

& Positive. 1 2 4 2 3 2 - -
Per Cent

Positive, 60{ 73.5| 72.3| 68 | 58.4| 72.7] 58 45,5

This table shows that, with the exception of the first

day, there is a large percentage positive early in the dis-

ease and that this percentage declines steadily until the

sixth day after which the numbers are too small to allow of

trustworthy conclusions.

Zingher found that all his cases of

Scarlet Fever who were Dick tested on the first day of dis-

ease were positive and that 98% of cases were positive dur-

ing the first five days of disease.

Rosen and Korobicina



- from observations made on ome hﬁndred and twenty-three
cases found that 82.5% were positive on the‘sécgnd and
third day of disease, and 74.1% on the fourth déy,of
disease, 50% on the fifth day of disease, and 44.9% on
the fourth to the tenth day.

‘In this country the earliest observations were
those of Ker and his co-workers. They obtained 7%.9%
of positives during the first three days and 68.6% in
the period three to six days. In his paper on the sub-
ject Ker noted the disparity between his results and those
of Zingher; he attributed ihis dispérity to various causes
but especially'to the gfeater dilution of toxin which he
himself used. _Lées, in an outbreak of Scarlet Fever. in
a school in Minnesota found that fifteen out of forty-eight
boys who developed Scarlet Fever gave a negative Dick
test at the onset of symptoms. He used ten.times the
strehgth of toxin to retest conﬁacts and did not find more
positi&e reactions; he came to the conclusion that in this
particular outbreak he was dealing with more than one strain
of toxin. Smith end Taylor reported the resulté obteained |
with the Dick test in one hundred and seventy cases of Scar-—

let Fever early in the disease. They obtained 86.%% posi-




tive in the first two days, 70% in the third,.SO% in the
fourth day and 52.9% in the fifth day. They remarked in
their paper that the test would be more valuablé when a

method of more accurate standardisaiion of ihe_toxin had
been evolved.

It is interesting to note that Ker gives also as
part expianation of his smaller percentage of positives
" thet the history of the day of onset of the diseﬁse is not
always reliable. Perhaps he had this in mind when he
grouped together his cases Dick tested during the first
three days of illness. However, it has been observed, as
in the outbreak recorded by Lees, that, even under the most
strict conditions = certain proportion of cases give a
negative Dick Test on their first day of illness.

The rash ih Scarlet Fever varies greatly in different
cases. It may be absent, slight and transient, or well-
marked and lasting. Some workers, as, for example Suther-

Iandlpf Monsall, have noticed that a bright rash may ob-
| scure a positive Dick Test. I have seen this in a few of
my cases and nofed.that in others with a bright rash the
positive Dick Test has been indicated by an intensification _

of the rash &t the site of injection. In making an abstract
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of cases according to their degree of rash the following
figures are obtained.

Pos. Neg. 5> P08,
Eright Rash 81 54 60

Faint Rash 69 24 74

while the 1arger percentage of pousitive reactions
among those with faint rashes is probably due in part to
the'greatef eage with which a positive reaétion is mani-
fested, yet in thése cases the milder nature of the in-
feétion may 2lso allow 2 larger proportion of poaitive
reactions. |

Yy conclusions.from this part of the work are:-

1. The Dick Test has a specifie relationship to Scarlet

Fever,

2. A positive Dick Test is more common than a noggtive
‘Dick Test in the first six days of Scarlet Fever.

Z. ' A negative Dick Test in a easerf doubtful Soarlet
Fever,'early in the disease, does not exclude a dia-

gnogis of Scarlet Fever.



4. A bright rash may obscure & pesitive reaction.

5. That more accurate standardisation of the toxin is

necessary\before complete reliability'can be placed

on results ‘obtained from its use.
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CASES NOT TREATED BY SERUM.

The work of this section falls naturaily into two parts.
1. Eighty-three patients who had suffered from Scarlet
Fever in 1922 were Dick tested.
2, Eighty-seven patients admitted to Motherwell Fever
Hospital with Scarlet Fever during the first ten weeké of
the year 1927 were Dick iested on admission and at weekly
intervals until their dismissal from hospital.
1. A cefﬁain number of dases notified as Scarlet Fever are
found after residence in hospital to suffer from some other
disease such as Tonsillitis or Sore Throat, Thus, as will
be found in my appendix, there were fifty-four such cases
admitted to Motherwell Fever‘Hospital during the winter of
1926-27. These patientsAwere treated in the isolation wards:
of the hospital and were dismissed, usually three weeks later,
once & diégnosis other than Scarlet Fever had been made.
But the important point is that, to a proportion of these
patients and to their relatives, the disease has been Scar~
let Fever; so that, in after years, these patients would
givé°a history 6f Scarlet_Fevér when, in reality, they had

never suffered from thet disease, It was for this reason




‘that care was teken in this series of eighty-three cases to
ascertain, by reference to hospital records, that the attack
of Scarlet Fever ih each case was undoubted. Rosen and Koro-
bicina call attention to this in one of their papers. Other
workers on the results obtained from the Dick Test in
patients with a ‘history* of Scaflet Fever have not stated
that théy took similar precautions.

The following table gives the resulis of the Dick Tesis
in these eightyhthree patients. Their ages ranged from seven
years to twenty-nine years. The type.of disease was éevere

in one, moderate in three end mild in seventy-nine cases.

Type of Number Result of Dick Test. Percentage
Disease of cases “Pos, Neg, Pos.
114 19 | - 79 None
Moderate 5 - 3 None
Severe 1 - e None

It is seen, therefore, that all of these cases are Dick
negative 1ndicating the presence in their body fluids of
&ntitoxinsrto the .Streptococcus Scarlatinae and showing that

they are no longer susceptible to Scarlet Fever. This is in



agreement ﬁith the well-known fact that one attack bf Scar-
let Fever, in the majority of cases, protects the individual
against a second attack. Kinloch and his co-workers found
thatHIO% of persons with a"ﬁistory' of Scarlet Fever gave a
positive reaction. Dick and bick in & series of 204 cases.
who had previously suffered from Scarlet Fever found 9.3%.
positive. They do not state however if the history of Scar-
1et Fever was verified in the same way as in this series.

In their first paper the Dicks found the test negative in
fifteen out of sixteen cases. In the remaining case which
was positive they note that the history of Scarlet Fever was
doubtful. Rosen and Korobicina in a series of one hundred
and eleven cases with a history of Scarlet Fever obtained
25.4% of positives. However in another series of fourteen
persons in whom the‘history-was verified they found that two
only were positive and that these two had suffered from
Scarlet Fever twenty and thirty-five years prev;ously; It
would geem therefore that where a history of Scarlet Fever
is verified the Dick reaction is negative in practically
every case, thus indicating immunity to Scarlet Fever.

2, In this series of eighty-seven cases the ages ranged




from one year to‘twenty-eight years. There were fifty-eight
females and twenty-nine males; the type of disease was severe
in one, moderate in five, and mild in eighty-one. More than
half of these patients were not in hospital after the sixth
week. The following table gives the results of the weekly

Dick tests in these patients.

Weekly Dick Tests in Patients not treated by Serum.

Week of 1st 2nd ard 4th 5th 6th 7th
Illness. Week. Week. Week, Week, Week. Week. Week,

Number
Pogitive 49 28 21 16 21 11 6

Number .
Slightly - 3 2 2 1 Z 2
Positive

Number :
Pseudo & 6 1l 1 3 l - -
Positive

Number

Negative
& Pseudo 24 50 60 66 62 52 24

Negative

Percentage ' : N
Pogitive 69.6 29,02 | 28.57 | 24.1% 27.06 21.21 19.0%5

Pércentage . N
Negative 30.4 60.98 71.43 | 75.87 72.94 78.79 80.395
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‘Ihis table shows that there is a decline in the number
of pdsitiye reactipns from tﬁe f;rét_week onwards and that
this decline is most ﬁarked between the firéﬁlgnd sécond
weeks. There is a slight and temporary increase in the number
of positives during the fifth week. This will be explaiﬁed
iater.

These figures indicate a steady increase in immunity. A
detailed analysis does not prove this for the individual.
There:are wide variations from the patient who is negative on
the sécohd day of illness to the patient who never becomes
negative during his seven weeks residence in-hospital. By
sub-dividing these eighty-seven cases into groups according
to the variatioﬁs in their reactions to the Dick Test the
following are obtained. .

GROUP A. consists of thirty-six cases positive on ad-
mission, subsequently‘becoming negative and remainlng s0.

GBOUP B. consists of twelve cases positive on admission
and remaining positive until dismissal from hospital.
| GROUP. C.‘is made up of nineteen cases negative on ad-
-ﬁissisn and reméiﬁing so until dismissal from hospital.

GRQUP D. is;an irregular group of twenty cases ch;rac-

terised by becpming Dick Positive after having been Dick negative.
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GROUP A. Of these thirty-six cases thirty-three were ad-
mitted during their.first week of disease,‘two 1n;thé}second
week and one in the third week. Twenty-five of them wére
negative in the second week and thirty-one in the third week
while the remainder became negative by the fifth week. This
means that these patients developed their immunity while in
hospital although it developed more rapidly in some than’in
others.

GROUP B. All of the twelve patients were admitted during
the first week of disease. Ten of them were mild cases, and
two of,moderate_severity. Seven were dismissed from hospital
before the sixth week and two of them remained until the sev-
enth week. From my observations on the patients who had
dearlet Fever five years ago it can be assumed that these
twelve patients will develop their antitoxic immunity at some
time after leaving lospital. This implies that a positive
Dick Test during convalescence from Scarlet Fever does not
indicete an inability to develop immunity to the disease at
a latér date. While Branch and Edwards found no positive
reaéﬁions among sixtyafive cases of Scarlet Fever ig con=-
valescence, Ker found 7.2% positive and Rosen and Korobicina

17.2%. Zingher in his series of one hundred and seventy



-5

cases had twelve who were persistent Positive Dick reactors.
In some of these he regarded the diagnosis of Scarlet Fever
as doubtfﬁl a;d_he suggests as an explanation of the others
hat there may be occasional strains of haemolytic strepto-

cocci causing Scarlet Fever which produce different toxins.

GROUP C. Sixteen of nineteen cases negative on ad-
mission and negative throughout their iliness were admitted
to hospital during the first week of disease. One patient
was discharged from hospital in the fifth week, one in the
sixth wéek, four in the eighth week, while ohe remained until
the tenth week. Probably some of these cases were Dick posi-
tive before contracting Scarlet Fever and rapidly became
Dick Negative. Others may have been Dick negative befdre_
their attack of Scarlet Fever, They may have had enough
antitoxin to render them Dick negative and yet not enough to
protect them against Scarlet Fever. This has been recorded
by variousvauthbrs. Robertson reports a case occurring in
an epidemic, Nobel and Orel report one case seen by them—
selves and publish records of another case. The following
case observed by myself in Motherwell Fever Hospital presents
some interesting features.

Nurse‘c. age 19 years was Dick-tested and'found 10 be

negative. Two months later she was again Dick-tested and was
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again negétive. Three weeks later she took a typical attack
of Scarlet Fever. The Dick test was negative on the first
day of her illness and again on the third day. It is inter-
esting to note that the Schultz-Charlton test was positive
on the first day of disease. The tongue peeled and she des-—
guamated as in typical Scarlet Fever. Throughout her illness
there was no elevation of temperature and very little con-
gstitutional disturbance. She was again Dick-tested on the
forty-sixth day of her illness and was negative. The note
on her chart is "true Scarlet Fever in spite of the Dick
Tests.® |
Points of interest in this case are:—
1. Twice found to be Dick negative before the attack of
Scarlet Fever.
5. Dick negative on the first day and agein on the third
day of disease.
%, Dick negative in the last .week of illness..
4, Schultz-Charlton reaction positive_onuth§¢firs£ day of

“illness

5. No elevation of temperature end mild symptoms.

Lééé,hin the paper which I mentioned previously, found
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that fifteen negative Dick reactors developed Scarlet
Fever. He used toxin supplied by two different manufac-—
turers and the results were alike in each case. In other
thirty-five Dick negative reactors he used ten times the
strength of toxin employed in the ordinary skin test and
there was no difference in the results. From this obser-—
vation he considered that the fault did not lie in the
strength of toxin employed but rather‘in the variety of
toxin.. The Dicks have pointed out that there is much vari-
ability in the potency of toxin produced by different
strains of the haemolytic streptococcus and that this may
account for the different results obtained by various ob-
servers., Lees remarked thét in any epidemic it would
greatly enhance the value of the test if the exact wvariety
of toxin responsible for the symptoms of Scarlet Fever in
thét epidemic, could be ascertained. At present the fact
that a person Dick negative may yet be susceptible to
Scarlet Fever minimises greatly the value of the test both
as an indication of susceptibility and as an aid in diagnosis,
GROUP D. In groups A and C it was seen that patients,

when once they became Dick negetive, remained so. The twenty



cases belonging to this group have as their important fea-
ture a Dick poéitiﬁé reaction following on a bick’hegative.
Seven patients were Dick negative and thirteen were DPick
posiiive on admission., Of the seven patients Dick negative
on admission three became positive and remained so whilst
the other four became positive during the second aﬁd third
weeks and then became negative again., An analeis of the
thirteen cases positive on-admission and thereafter irreg-—
ular'in their Dick résponse will be given now., Giuffré

has reported two cases similar to thesé thirteen.

Analysis of Thirteen Cases Positive on Admission.

WEEK |1st|2nd|3rd|4th |5th|6th|7th|8th |9th|10th [11th |12th |12th
Case 1|+ |~ |+ |+ |+

W O I

"]l - e
= Il + 1= k= |+ |+ [+se]+selest|tsej+ sz | + |+

"5l + -1+ || = |+se] =

L] 6l + -+ |+ — + —+ -— + —+ —+ + ps | tpsS | +p3
-w 9ls —- — +se| — —

W8+ | — j+se]l « |t |+ |+ |-+ |+ + | +

[] 91+ — — - — +R| 7.

"10 1+ |+ tps) ~ § — | — |+
—F 1|+ [+ |+ |- J#+1—[- = 1=

" 12 +— |- 1+ |+ |+ | |+ |+

" 13 + [+ ]|+ ]|+ ||+ - |- | =]~

X indicates occurrence of attack of scarlet fever
while in hospital.

+6C = slightly positive.

+ps = pseuda and positive.
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This table shows that eleven of these patients were
admitted in the first week and two in the third week of the
disease.

The general inference to be drawn from the results of
the Dick Tests in these twenty patients is that the amount
of antitoxin present in the blood varies in these patients
from week to weék. Blake and Trask have shown that the
amount of toxin present in the blood in the early stages of
Scarlet Fever varies greatly in different cases, and that
clinical estimation of the amount of toxaemia is subject to
considerable error. Lindsay and his co-workers have shown
that the amount of natural antitoxin present in the blood
of convalescent cases of Scarlet Fever varies greatly in
different individuals, while Henry and Lewis found that the
amount of antitoxin present in the blood of Scarlet Fever
patients is considerably greater than in normel 'resistent!'
controls. The exact mechanism of antitoxin formation is not
yet fully understood. It is known that the amount of anti-
toxin formed may be much greater than the amount of toxin
injected. Non-specific substances such as the metallic salts
have the power when injected of stimulating the production
of antibodies. It would appear therefore that the formation

of antitoxin is not a simple reaction but more of the nature
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of a secretion., The results of the weekly Dick tests in
these twénty-patients would seem to indicate that in these
cases at least the production of antibodies is not a steady
progression, It is difficult to explain why the development
of antitoxin is apparently regular in some cases and irregular
in others. However, there is one clinical feature of this
group of twenty cases which is interesting and suggestive.
The percentage of complications is higher in this group than
in any of the others., There is no suggestion that the patient
is Dick positive, and, therefore presumably more susceptible,
before the onseﬂ of a complication. Indeed, as I will show
later, there is no apparent connection between the Dick test,
before or after a complication, and the incidence of that
complication. But I do suggest that the variation in the
amount of antitoxin present in the patient's blood and the
high incidence of complications in these patients may beth be
evidence of a general defect in the defensive qualities of
the patient,

The last two cases (Nos. 12 and 13) in the preceding
table are of special interest. They were sisters admitted

desquamating and in the third week of their illness, to a
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Scarlet Fever Ward. They wére both Dick positive on ad-
‘mission. The following week No.1Z was Dick negative while
No. 13 was Dick positive. No. 12Vbecame positive again the
following week and remained so until dismissal from hospital
in the tenth week. No. 13 had an attack of typical Scarlet
Fever while in the ward. Her history is as follows:-

On admission in the third week of her illness her
general condition was good with normal pulse and temperature,
She was desquamating generally but particularly typically
on the hands. The Dick Test was positive on admission and
for the ensuing four weeks. The following week, the eighth
of her disease and the fifth of her residence in hospital,
she was again Dick Positive. Next day an urticarial rash
developed on the arms and legs. This rash varied in inten-
sity. The temperature rogse to 99.4°F. and the pulse rate
to 120 per minute, The following day the rash was‘scarlar
tiniform ih character and the patient complained of sore
throat which was red. The temperasture rose to 1029F. and
the pulse rate to 134 per minute. Next day the tongue be-~
gan to peel, the rash to subside and the temperature to

fall by lwsis. Two days later she was again Dick tested,



i.e. exactly six days from her previous Dick test. The
result was positive. *Papillae on tongue still prominent
but general condition better® is the note on her chart two
days later. Seven days from her latest Dick test she was
again Dick tested and found to be negative. Her three
succeeding weekly tests were all negative but the next and
last before dismissal from hospital was positive. Typical
desquamation commenced for the second time, on the twelfth
day of this attack.

Points of interest in this case are:-

1. Admitted with typical desquamation in the third week

of disease,

2. Dick positive on.admission and for the ensuing four

weeks,

Z. Dick pos1tive in the fifth week of her residenoe in
hospital; this was followed next day by an urticarial
rash and then within a few hours by an attack of
typical Scarlet Fever.

4, ” Dick test pos1tive on the fifth day of her second
attack. - N N

5, .bick test becoming negative in the second, third, fourth

and fifth weeks of this attack.
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6. ' Dick test becoming positive again before dismissal
from hospital in the sixth week of her second attack.

7. That her sister whose second Dick test was‘negapive and
who was exposed to infection in the same way did not
‘develop Scarlet Fever.

8. That they were both Dick positive on dismissal from

hospital.

Goodall in a recent discussion stated that even in
cases with most typical desquamation, unless there is a
history of sore throat with a rash some short time previously,
it is not safe to diagnose Scarlet Fever. However, keeping
in view this statement of Goodall's, ihe opinion arrived
at inFMdtherwell Fever Hosgpital with regard to these sisters
was that the original attack was genﬁine. It may safely be
assuméd tha£ the original attack of Scarlet Fever was mild.
The mosﬁ important feature of these two cases ls their res-
ponse to the Dick Test dqurirg their second week in hospital.
The sister‘who had enough antitoxin in her blood 1o render
her Dick negative, if only for one week, did not develcp

Secarlet Fever. It is probable that her'responSé to the
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original infection was better. Whether this was due to some
individual peculiarity or to her original infecfion having
been more severe than that of her sister it was not possible
to determine., It will be observéd that altogether No,13
had six Dick tests at weekly intervals before she developed
Scarlet Fever. With regard to the view held by some authors
that the Dick test and the rash in Scarlet Fever are phenomena
of hypersensitiveness to the proteins of Streptococcus haemo-
lyticus, the occurrence of an urticarizl rash immediately
prior to the attack of Scarlet Fever is interesting. Although
I have Dick-tested many patients at weekly intervals for
six weeks and more, this is the only case in which I obgerved
the occurrence of an urticarizl rash or a second attack of
Scarlet Fever,

My conclusions from this section of the work are:-
1, The majority of patients become Dick negative during

an attack of Scarlet Fever.
2. The majority of those wﬁo become Dick negative re-

main so.
3. The development of antitoxic immunity is regular in

most individuals but varies in rate in different in-

dividuals. ’
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In a proportion of cases (22%) the development of -

antitoxic immunity is not a steady progression.

A negative Dick test early ip and during an attack
of Scarlet Fever may be due to the patient being
Dick negative before contracting the disease.
After a considerable interval of time (five years)
antitoxic immunity becomes finally established in.
patieﬁts with a definite history of Scarlet Fever.
That the mechanism of immuhity to Scarlet‘Fever“is

not yet fully understood.

-0Q00

PO
o

P
B
Yk
)
[
3
oy



=50~

‘Cagés Treated by Seérum. 7 hw e

The investigatlon 1nto the chk test in these patlents
took the same form as in those cases not treated by'Anti—
Scarlatinal Serum.

(1) Seventy-six persons who had been in hospital early
in 1926 with Scarlet Fever and who had been treated'bj Anti-
Scarlatinal sefum were Dick-tested.

(2) One hundred and fifty-two patients whd were ad-
mitted to hospital with Scarlet Fever in the fen weeks
prior to January, 1927, were Dick-tested on admlssion.
Anti-Scarlatinal serum was given next day and they were Dick-

tested every week until their dismissal from hospital.

(1) Theiuse;of-Anti—Scarlatinal serum only began in
Motherwell Fever Hospital in 1926 so that in investigating
the Dick test in old cases of Scarleﬁ Fever who had been
itreated'by serum this group autqmatically‘selected itself.
HOwever; in all of these cases a period of nine months had

elapsed since their attack of Scarlet Fever and the in-



vestigation of their Dick response. Although the time
difference between this series and the corresponding geries
of cases not treated by serum does not allow us to compare
these two series strictly, yet they are sufficiently simi-
lar to allow of some useful inferences being drawn. A4s

in the corresnonding group of patients not treated with
'serum the attack of Scarlet Fever was verified by reference
to the hospital records in each case.

Two of these cases had severe attacks of Scarlet Fever,
seventeen had moderate attacks and fifty-seven were mild. |
All the mild cases had been given 10 c.c¢s. of Unconcentrated
Anti-Scarlatinal Serum while the rest were given larger doses
than this. The results of the Dick tests are shown in the

following table:-—

No. of Cases. Type of Disease, Result of Dick Test
Positive Negative

2 Severe - 2
17 - Moderate 3 14
57 Mild 5 52

8 68

Total 76 -
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In 10.52% of these cases an attack of Scarlet Fever
had not rendered them Dick negativé when tested nine months
later. Zingher states that immunity to Scarlet Fever is
mainly antitoxic and not to any extent antibacterial. These
patients have not developed their antitoxic immunity. At
least the positive Dick test indicates that they have not
developed enough antitoxin to render them Dick negative
although they may have developed enough to protect them
against another attack of Scarlet Fever. Davies of Yale
from his investigations on a similar group of cases con-
siders that there may be some disadvantage in the use of
Anti-Scarlatinal Serum from the point of view of subsequent
immunity to the disease, The injection of Anti-Scarlatinal
Serum early in the disease neutrzlises the toxins which are
causing the symptoms. While it neutralises the toxins and
improves the patients! general condition it also removes the
stimulus which induces his permanent immunity., "It is too
soon yet to say whether or not this is the case since the
therapeutic use of Anti-Scarlatinal Serum is very recent.

It may be that second attacks of Scarlet Fever will become

more frequent and that the security which an attack of
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Scarlet Fever almost ipvariably conferred ir former days
will be lessened.. From this point of view the following
case is of special interest,

A little girl, five years of age, was admitted to
Motherwell\Fever Hospital with Scarlet Fever‘on the 21st
July, 1926. It was her third day of disease. The rash
was faint and the tongue peeled. The day after admission
10 c.cs. of unconcentrated Anti-Scarlatinal Serum were
given intra-musculearly. Her subsequent clinical histdry
was uneventful excent for the development of an urticarial
serum rash in the seoond week. She desquamated on the
eleventh day and was dismissed on the thirty-ninth day.

The type of disease was mild and there were no Dick tests
performed. Exactly four months later she was again admitted
with Scarlet Fever. It was the second day of illness; tge
temperature was 104° F., pulse rate 140 per minute and her
general condition very poor. The rash was ill—developed

and the tongue was peeling. ©She was so i1l that 20 c.cs.

of Anti-Scarlatinal Serum was given at the same time as she
was Dick tested. &She was Dick negative and remained so

every week until dismissed from hospital on the 44th day of
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disease. A marked improvement waglnoted,aftgritbe ad-

ministration of . serum. She made}a:good'recovery.. Des~

quamation began on the tenth day of her illness. The type

of disease was severe. v -
This was the only case of a second attack of Scarlet

Fever admitted to lMotherwell Fever Hospital during the winter

of 1926-27. On both occasions the attack was undoubted.

Points of interest in this case are:-

i. " Second attack of Scarlet Fever a short time (four
monthsj after thevfirst.

2., Second attack more severe than the first.

3. Anti-Scarlatinal Serum administered on the occééion

of her first attack,.

Second. attacks of Scarlet Fever are‘very rare and when
they do occur are usually milder than the firstmaitack,
Evidently, in thé case Ofkthié child, the primary attack
conferred only a very slight immunity; an immunity so slight
that her second attackHWas much more severe than her first.
There were more than six hundred cases of Scarlet Fever in
Hotherwell Fever Hospital in 1926 who were ireated with

Anti-Scarlatinal Serum. This is the only patient who returned



with & second attack. It. is too early yet to look for con-

firmation of any hypothesis based on a single case.

(2) In this series of 152 éases there are eleven cases
of severe infection, sixteen moderate cases andvthe re-—
maining one hundred and twentY—five are mild cases. AThére
are sixty-three males and eighty-nine females and the ages
range from one year to thirty-six years. In one hundred and
thirty patients the amount of serum administered was 10 c.cs.
unconcentrated. Of the remaining sixteen who had more serunm
than this six received more than twenty-five c.cs. uncon-
centrated. In all of these cases the result of the Dick test
on admission was obtained before serum was given.

Table of weekly Dick tests in Scarlet Fever
patients treated by Anti-Scarlatinal Serum,

Week of Disease | 1st |2nd [3rd Wth |S5th |[6th  [|7th

Number of _
Positives 21 16 17 17 27 24 21

Number of Pseudo
and Positives 9 1

w
o
0
o
AY]

Number of
slightly - 1 4 4 4 4 2
positives : ' ‘

Number of neg- d
ative and Pseudo 44 123 128 1 27 100 72 27

Negatives

P entage of
nggt?veg 69.4] 11.92] 15.78]16.44 28,57 22,02] 40.2&

Percentage of

Negatives 5006 88.08 84022 85.56 71 .4\3 67 .98 59965




‘The two striking features in this table are the large
decrease in the number of positive reactions from the first
to the second week, and the gradual increase in the number
of positives from the second week onwards. Both of these
may be attiributed to the administration of the anti-scarla-
tinal serum. The passive immunity conferred by the serum
is Iost more quickly in some patients than in others.

The smallest amount of serum‘(lo c.cs. unconcentrated) given
to these patients has been defined as sufficient to convert

a Dick positive reactor into a Dick negative reactor within
24 hours. There is a definite proportion (12% in this series)
who lose their passive immunity before the second week.

Trask has shown that the amount of circulating toxin early

in Scarlet Fever varies greatly in similar cases. It is

- probable that in some of these cases the amount of antitoxin
given in the serum was neutralised by the circulating toxins.

Between the second and third weeks 4% of patients lose
their passive immunity without having developed enough
antitoxin in their own to render them Pick negative, When
no antitoxin is given the production of antibodies begins

very early in the disease. Thus Zingher found that patients
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usually developed enough antitoxin by the eighth or tenth
day of disease to render them Dick negative. .There are
thus two sources of this antitoxin and it can be assumed
that as the passive immunity is being lost the active
immunity is being acquired in the majority of cases. It is
reasonable to suppose that these two processeé are equally
balanced between the third and fourth weeks; that the loss
of passive immunity is greater than the development of
acquired immunity from the fourth week onwards and par-
ticularly so between the fourth and fifth weeks.

A detailed analysis shows that these patients vary in
their response to the Dick Test and can be discussed under
four main groups as in the series of cases not treated by
serum.

Group A. is composed of sixty-two patients Dick posi-
tive on admission, subsequently becoming negative and
remaining so,

Group B. consists of four cases positive on adhission
and who remained positive throughout their residence in
hospital.

Group C. comprises twenty-nine cases Dick~-negative

on admission and who remained Dick negative while in
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hospital, | L

Gfoup D. has as its distihcti?e feature’in‘eachvpatient,
afDigk.positive reaction following on a Dick_negative one.
ihére are fifty;seven cases in this group.. ."

| Group A. is the largest group. All of these sixty-two
cases except three are negative by the second week. The
administration of serum was largely responsible for this,
but in the later weeks after passive immunity is lost active
immunity must be held responsible for the negative reactions.
It is impossible to say from these data where in any par-
ticular case the one factor became subordinate to the other,.
It can be said that in some of these cases the immunity con-
‘ferred by serum did not interfere with the natural develop-
ment of immunity. In some it induced a'negative Dick‘test
earlier than would have occurred if they had had to rely on
the acquirement of their own immunity.

Group B. These four cases were admitted during the
first week of their illness. All had mild attaéks and were
given the smallest dose of serum/used in this investigation,
The immunity given to them by the serum passed off before the
second week and their active immunity had not developed up

t111 the time of their dismissal from hospital. It is possible



too, that fhe,amount of antitoxin given was more than neutra-
lised by the circuiating toxin. I have shown that out of
eighty-seven cases not treated by anti-scarlatinal serum,
there were twelve persistent positive reactors. The much
smaller percentage of cases in this group of serum—treéted
cases is due to the serum having induded a passive immunity
which persisted long enough to give them a negative Dick
Test at least in the second week of illness.

Group C. Of these twenty-nine patients three had severe
infections, four moderate and twenty-two had a mild attack.
All, except one, were admitted in the first week of disease.
It is interesting to note that the Schﬁltz—Charlton reaction
was positive in four and negative in three cases, all of
whom had very bright rashes. I have pointed out in the
corresponding group of cases not treated by serum that the
negative Dick Test so early in the disease, while it may be
evidence of a rapid deyelopment of immunity, may also be due
t0 these patients being Dick regative before contracting
Scarlet‘Fever. The ratio of this group to the whole series
corresponds in both serum-treated and non—-serum treated

patients, so that it might be inferred that in these patients
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the administration of serum does.not interfere:with the.
natural development of immunity. |

- "Group D. In this group of fifty-seven cases char-
acterised by becoming Dick positive after having been Dick
negative, there are eighteen who were Dick negative on
admission to hospital., Of these eighteen, twelve became
positive for one week only, (the fifth week in six instances)
and were again negative on dismissal from hospital. The other
six cases were positive when dismissed from hospital, three
of them having beccme positive in the fifth week. Thirty-
nine cases were positive on admission to hospital. Fifty-
two outvof the fifty;seven cases were admitted to hospital
in the first week of illness.

I have indicated already that the effect of the ad-
ministration of serum is shown by the large number of |
negative Dick reactions in the second week of disease. This
jimmunity is & passive one as is proved by many of these
patients becoming positive’in later weeks and particularly
in the fifth week., I have already demonstrated'in Groups -

A, and C. that some patients develop their own immunity



independently of the immunity conferred by enti-scarlatinal
serum., These two groups correspond to the two similar
gfoups,in the series of cases not treated by serum. ‘Group
B. on the other hand, is much smaller in the serum-treasted
‘series than in the other. We now find that Group D. is
correspondingly increased in ihe serum series, The anti-
scarlatinal serum has interfered with the natural develop-
ment of immunity in a definite proportion of cases. It can
at least be said that the passive immunity conferred by
serum has delayed the natural development of immunity. Since
the immediate effect of the administration of serum on the
Dick reaction persists in & large number of cases till
shortly before their dismissal from hospital its more remote
effect is difficult to estimate. It is found for instance,
that of fifteen cases in this group remaining in hospital
after the seventh week, ten show more than one wéekly vari-
ation in their Dick reaction, thus indicating that the
natural developmeht of immunity is not a steady progression
in these patients. This wbuld suggest that the development
of acquirgd immunity besides being delayed may be interfered

with in a more positive manner., However, the small number of
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éases”remainingfin'hospitél after_the'éeventh week is too

small to allow df very reliable inferences in regard t5

subsequent natural development of immunity in serum treated
cases as a whole. It is interesting to note that, as in the
corresponding group of the non-serum series, the percentage
of complications was highest in this group.

My conclusions from this section of the work are:-

1. The administration of Anti-Scarlatinal Serum.quiCKiy
turns a Dick positive into & Dick negative feactor.

2, The passive immunity conferred by the serum passes off
very quickly in some patients and probably’in most by
the fifth week.

2. The giving of serum not only delays but may also inter-
fere with the steady development of vauired immunity.

4. Since 10% of serum-treated cases are Dick-positive
nine months after 1eaving hospital, it is possible that

| the administration of Anti—Scarlatinal séfumvmay prevent
‘altogether the development of acquired immunity and so
render these individuals liable to a second attack of

Scarlet Pever,

000
’



Influence of the Incidence of Complications on the

Wéekly Dick Tests;

Complications in Scarlet Fever have been regarded for
many years as secondary invasion of specific tissues by
pyogenic organisms particularly streptococci. That theée
streptocccci may be in some cases the organisms now regarded
as the cause of the disease is undoubted. Thus the Dicks
first produced experimental Scarlet Fever by a streptococcus
from the septic finger of 2 nufse suffering from the disease,
Also the rale of the discharges from the complications of
- Scarlet Fever in harbouring the infective organisms has been
vgrified by various workers,. Tunnicliff states that the
héemolytic streptococcus cannot be recovered from a Séarlet
~Fever patient after the first two weeks except from the dis-
charges. She also states that probably complications arising
after the third week are not due to the specific organism,
The generzl resistance of the patient has been lowered by
the Scarlet Fever infection and this allows of secondary

invasion by other organisms. There are undoubtedly other
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leocal facfbrs,,énaﬁbmiééi And péfﬁéioéiééi,vﬁhich ihfluence

the site of a complication. A good example of the latter

is seeh in the frequency with which quiescent lesions, such

as an otitis media or an adenitis may become lighted up with
the onset of Scarlet Fever.

In the series of eighty-seven patients who were not
treated 5y serum twenty-seven had complications. A slight
degrese of adenitis or of rhinitis early in the disease hige
not been considered as complications but rather as part of
the clinical picture of Scerlet Fever, Some of these
patients had more than cne complication, It ha&s not been
considered necessary in the following analysis of these
cases to specify the type of complication as the invegti-‘
gation is concernéd solely with th@ reaction oflihe?patiént
to the Dick test apd the influence, if any, of the incidence

" of complications on that reactiqn.
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Analysis of Complications in eighty-seven Patients not

treated by Anti-Scarlatinal Serum.

Group A. B. c. D. TOTALE
Total
Cases 36 12 19 20 87
No. of
cases
with 8 3 5 11 27
compli-~
cations.
Percen-
tage of

_cases
with 22 25 26 55 21,08
COm=—
plica—
tions.
Result Neg. before | Pos., before | Neg. before|Pos. before [Pos. befor-
of Dick and after and after and after and after and aiter
Test in 6 cases. | in three in five in 7 cases. |in 10 cacec,
immed- Pos. before | cases, . cases., Neg. before Neg. befor-
iately and neg. ' and after and after
before after in 2. in 2 cases. lin 12 cazoz,
and immed- Pos. before [Pos. before
iately and neg. and Neg.

- after the after in 1 {after in =
onset cases, Neg, kases,.
of the before and [eg. bveior:
compli- Pos., after né ros.
cation. in 1 case. “ter in i
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In only four cases was there any change noted in the
Dick response before and after the onset of a éompiicaﬁion.
Thirteen patients were Dick positive before the incidence of
the complication and only three of these became Dick negative
afterwards. Fourteen patients were Dick negative before and
only one of these was Dick positive afterwards. It is ob-
vious then that. the onset of a complication bears no apparent
relation to the amount of antibodies present in the blood
immediately before amd that in the big majority of cases it
has no obvious effect on the Dick response of the patient
imuediately afterwards. It is possible that, in the three
patients who were Dick positive before and subsequently
became Dick negative, the complications in these cases were
due to the specific streptococcus and its toxins, although
the absence of bacteriological proof of this hypothesis is
a serioué drawback.‘

There is a much greater percentage of complications in
Group D. than in any of the others. As I have pointed out
elsewhere the characteristic of this group is the irregular
production of antitoxin in response to the scarlatinal

infection. It is possible that this variability in response
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to the ScarletLFever virus is evidence of a weakness in
the mechanism fof.the pfoduction‘of antibodieé genefally.
These patients then may be said to have a naturally defec—
tivévmechanism for the formation of antibodiés and the “
irregular nature of their response to the Dick Test and

the high incidence of complications may both be evidence of
this defect.

In the series of one hundred and fifty-two cases treated
by serum the complications were similar to those in the
non-serum group. In additioﬁ a large proportion of these
cases suffered from serum phenomena, particularly rashes.
This latter complication has been included in.a special
.table as it is not an infection in the usual sense of the

word.,

o181y =
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Analysis of Complications in 152 patients treated by

Anti-Scarlatinal Serum and excluding Serum phenomena.

plication.

Group A, B. C. D. TOTALS
Total
Cases 62 4 29 57 152
No, of
cases
with 18 1 7 23 43
compli-
cations.

R , o b
Percen-
tage of
cases 28 25 24.1 40,3 22,2
with com-
plica-
tions.
‘Result Pos. before |Pos. before | Neg. before|Pos. before|Pos. before
of the and after and after and after and after and after
Dick in 1 case,. in 1 case. in 7 cases.|in 4 cases.|in 6 cases.
Test Neg. before Neg. before|Neg. befcore
immed - and after and after and after
iately in 12 cases. in 15 in &5 casgss.
before Pos. before cases, Pos. befove
and and neg. Pos. beforefjand Neg.
immed~— after in and Neg. after in ¢
iately 4 cases. after in 2 Jcases,
after cases, Neg. befarc
the on=- Neg. beforeland pos.
set of and Pos. after in 4
the com- after in 4 |cases,

cases,
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The higﬁer iﬁcidencé bf coﬁplicétions in Group D. in
this series is again evident although it is not quite S0 |
marked a feature as in the corresponding group of cases
not treated by serum. In thirty-five out of fortyhnine
cases the Dick test was negative before and after the on-
set of the complication. This must be attributed to the
passive immunity conferred by fhe anti-scarlatinal serum.
&part from this, the observations made on the incidence of
compYications in the non-serum treated group apply equally
well here.

Some patients in both of these series déveloped more
than one complication and it is interesting to note that
the Dick tests before and after the onset of one compli-
cation may be totally different from the tests before and
after a subsequent complication. Thus one case had double'
otitis media in the second week, the Dick test.peing positive
before and negative afterwards. Ih the sixth week the same
patient developed cellulitis of the neck and the Dick test

was negative before and positive afterwards.

000:
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Analysis of Serum Phenomena in Relation to the Dick Test.

Group A, B. c. TOTALS
Total

Cases 68 4 29 57 152

No. of

cases

with 22 1 7 24 54
Serum

Phenomena

Percentage

of cases :

with Ser— 25,48 25 25,51 42.1 25,52
um

Phenomena

Result Pos. before |Pos. before | Neg. before |[Pos. before |Poa, before
of the and after and after and after and after and after
Dick in 2 cases., |in 1 case, in 7 cases. |in 3 cases, {in 6

Test Neg. before Neg. before |cases.
immed~- and after and after Neg. before
iately in 17 cases. in 9 cases. jand after
before Pos. before Pos., before |in 2&

and and neg. and neg. cases.,
immed- after in Z after in 4 |Pos. before
iately cases. cases. and neg,
after Neg. before |after in 7
the on-— and pos. cases,

set of after in . Neg. befors
"the com— |8 cases. and pos.
plication. after in &

cagses,
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From this table it is seen that there is no obvious
connection between the Dick Test and the onset of a serum
reaction. Nearly all of these serum reactions had as part
of the picture a rash which was usually urticarial in type.
In cases where this rash was recurrent I‘have observed that
the Dick Test before and after the first appearance may be
quite different from the Dick Test before and after the re-
currence. There is no evidence from these observations that
a Dick Test may induce a résh or that the incidence of a
rash may alter the patient's reaction to the Dick Test. There
is a slightly higher percentage of cases with serum rashes
in Group D. than in any of the others, although this is not so
marked as in the table of the incidence of complications, In.
only four out of these fifty~four cases was there a larger
amount than 10 c.cs. unconcentrated anti-scarlatinal serum
given.

My conclusions from this part oflthe work are:—

1. There is no connection between the Dick Test immediately
before or after a complidation and the onset of that

complication.

2. The higher incidence of complications and the irregular
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be due to a natural defect in the patient's resistance to
infectién.
Z. There is no obvious connection between the Dick test

and the incidence of serum reactions.
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Comparison of Serum and Non-Serum treated Cases.

This comparison does not include any discussion of
the therapeutic value of Anti~Scarlatinal serum.

In both of these series of cases the percentage of
positive reactions on admission to hospital is approxi-
mately the same. Then there is a decline in the percen-—
tage of positives in both im the second week. This decline
is much more marked in the series of serum-treated cases
than in the other, and is due to the administration of serum,
After the second week while this decline continues in the
non-serum series it is replaced in the serum-treated cases
by an incline indicating an increase in the number of posi~
tives in successive weeks. This is well shown by a graph
(gsee Graph 1). The explanation of this is that the passive
immunity conférred by the serum is being lost more rapidly
than the active immunity is being developed. o N |

.The gslight increase in the percentage of positive

results obtzained in the fifth week in the non-serum treated
éeries g due to the large number of positive reactions ob—
tainéd’that week in'the group of patients with an irregular

response to the Pick test and is probably fortuitous. The



[y ¥

marked increase in the petcentage of positives in thgrfifth
week in the serum series is dué to the loss of passive
immunity at that time by a large number of cases.

While less than 20% of patients not treated by serum
are positive in the seventh week there are 40% for the cor-
responding week in the serun treated series. This‘indicates
that the serum has at least delayed the natural development
of immunity.

These two series can be conveniently sub—divided intc
groups according to the variation in their weekly response
to the Dick test. °

Table showing groups in the Serum and Non-Serum Series.

Group A B c D Totel

Non-Serum
Series 26 12 , 19 20 87

Percentage
of total 41 .4 12.8 28.2 28.9

Non-Serum
cases

Serum .
Series 6L 4 29 57 152

Percentage

of total
Serunm Cases 40,3 2.6 18.85 37.5




The largest gfoup (A) 40% in each series, consists of
those cases Dick positive on admission who developed their
immunity while in hospital in a steady manner., The differ-
ence between those two groups in the speed of this develop-
ment is well shown in Graph 2. This indicates that the
early immunity conferred by serum did not influence the
subsequent development of acquired immunity in these cases.

Group C. is approximately the same in each series and
shows that in a certain proportion of cases Dick negative
either before or very early in Scarlet Fever the adminis-
tration of serum does not interfere with the retaining of
their immunity.

The most striking differences occur in Groups B. and
D. The loss in group B. of the serum series is counter-
balanced by a gain in Group D. This is explained by the
administration of serum conferring an early passive im-
minity in patients who would ctherwise be persistenﬁ?&p
positive reactors and the subsequent loss of this passive
immunity not being replaced by the developmentbof acquired
immunity. It is obvious then that the administration of

gerum in a proportion of positive reactors only delays
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their subsequent development of acquired immunity.

In pursuing the invesfigation of these two series of
cases still further and Dick—tesfing them a considerable
time after leaving hospital there is a definite proportion
of poéitive reactors among the patients formerly tfeated
by serum and rone among those not treated by serum. This
would suggest that the administration of serumrhas inter-
feréd with their development of immunity. This view is
further strengthened by the case recorded earlier in this
paper of the only patient who had a second attédk éf'Scar—
let Fever after leaving hospital being one who had been

treated by'serum earlier in the year,
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Summary snd Conclusions.

It»has long been recognised that streptocqcci have
some relationship to Scarlet Fever but until the work
of the Dieks no convineing evidence that the strepto-
coccus was the primary etiological factor had been ad-
duced. Their discovery, too, of a soluble exotoxin able
to produce cliniceal Scarlet Fever marks an epoch in the
history of our knowledge of the disease.

The ﬁaterial in this thesis includes practically
.all cases of Scarlet Fever admitted to Motherwell Fever
Hospital during the winter 1926-27 so that any selection
of cases was avoided. Qare was taken in every case to
ascertain on clinical grounds that the attack of_Scarlet
Fevar was genuine. |

The investigation was concerned with the‘rgaction
of these Scarlet Fever patients to the Dick_ﬁest_which
was performed. » . |
gy On admission to hospital. o
b) At weekly intervals during their stay in hospital,

c) In a series of cases dismissed from hospital some
‘time previously. ' '
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No such systematic investigation has been discovered
in a review of the current literature on the subject.
The cases were divided into two main sections.

1. Those patients who were treated by Anti-Scarlatinal
Serum,

2. Those patients who were not treated by Anti-
Scarlatinal Serum.

A comparison of the reactions of these two groups
hes been made,

The results obtained from the use of the Pick test
early in Scerlet Fever have in general confirmed those
obtained by other observers. The percentage of positive
results obtained however is not sufficient to be of much
aid in diagnosis. Corresnondingly the large percentage
of negatives obtained in convalescence has been observed
but heneagain'the figure is not high enough to permit of
very great siress being laid on this in diagnosis.

The results obtained from the weekly Dick tests throw
interesting light on the development of immunity to Scar-
let Fever. They show that a definite proportion of in-

dividuals do not develop their antitoxic immunity in a
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steady manner, Thésé figures alsdvshow fhat any conclusion
based on the.result of the Dick test in a patient at any
particular week of the disease is liable to be fallacious,
In this section also I have confirmed the bbservation of
previous observers as to a negative Dick test in the nor-
mal individual not always indicating immunity to Scarlet
Fever. The general effect of serum in promoting a rapid
passive immunity and the short duration of this immunity
have been noted., It has also been demonstrated that the
administration of serum at least delays the development of
acquired immunity in a proportionigfwgéééé énd may also
interfere with its more permanent development,

In all cases with a reliable ‘*history' of Scarlet
Fever the Dick test has been found negative except in
those cases treated by serum, The view that the use of
anti-scarlatinal serum may have a deleterious effect on
the development of permanent immunity receives some
support from the foregoing obgservation and from the re-
cord of the only case admitted to Motherwell Fever Hos-—

pital during the time of this investigation with & second



attack of Scarlet Fever being d patieént wholad been treated
by se?hﬁ“iﬁ”fhe{%Fiméry“éttack.”"

There is no apparent connection between the results
of the Dick tests wither immediately before or after the
fncidence of a complication or a serum reaction and that
complication or serum reaction.

Lastly, attention has been drawn to the comments
of various workers as to the need for standardisation of
the Dick test and that until this has been done satis-
factorily the Dick test cannot be regarded with relation
to Sdérlet Fever as reliable as the Schick tést is regerded

with relation to Diphtherisa.
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Appendix. I,

The Dick Test in Patients Suffering from'some“Diseése'other

Than Scsrlet Fe#er.

Every patient, notified as suffering from Scarlet Fever

or Diphtheria and asdmitted to the Gounty Fever Hospital,
Motherwell during the winter of 1926-27, was Dick tested.
The Dick tests in the patients with proved Scarlet Fever I
have slready discussed. In addition there were fifty-four
patients, hotified a8 suffering from Scarlet Fever, in whom
this diagnosis was changed after residence in hospital.

In twenty-four of these the Dick test was positive. Two-
hundred and sixty eight patients, notified as suffering from
Diphtheria, were admitted to hospitsal. In forty-two of
these the diagnosis of Diphtheria was changed after residence
in hospitsl. In none of these forty-two patients wés the
disgnosis changed to Scarlet Pever. By combining these
groups, one large group of three hundred and twenty-two
patients, suffering from some disease other than Scarlet
Fever is obtained. '

‘Thirty-nine of these three hundred and twenty-two
patients gave a history of Scarlet Fever. The Dick test
was positive in six of these. I have mentioned previously
the importance of verifying a history of Scarlet Pever.

It was decided to do this in the case of these six patients

who were Dick positive.
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Two of them had had Scarlet Fever in 1919 and 1920 respect-
ively and had been treated at home so that the history of
Scarlet Pever could not be verified by reference to hos-
pitel records. One had been in Motherwell Fever Hospital
with Scarlet Fever in 1920. By consulting the hospital
record of this patient it was found that the history of
Searlet Fever was not upheld. The patient had been noti-
fied as suffering from Scarlet Fever, but after residence
in hospital this diagnosis had not been confirmed. of
the remaining three patients one is included in my series
of serum-trested cases who were Dick tested every week
during residence in hospital. She had been Dick-positive
too before her dismissal from hospital two months previously.
The other two patients had had Scarlet Fever in 1923 and
1925 respectively. It is interesting to note that both 6f
these had been treated while in hospital with an anti-
streptococcus Vacacine. These six cases illustrate the
difficulty of making sure of a "history of Scarlet Pever".
In one the history was not true and in two it could not be
verified.

The following table gives the results of the Dick
tests in the two hundred and eighty-three patients who dia

not give a "history of Scarlet Fever."
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Disease, umber of | Number showing | # age with
Cases. Positive Dick | Positive
Tests. Dick Tests.

Diphtheria 194 88 45,3
Sore Throat and
Tonsillitis, 73 Z1 42,6
Tonsillar '
Absgcess, 2 - Nil.
Glandular
Abscess, 1 1 100%
Rhinitis. 1 - Nil.
Nephritis. 1 - Nil.
Otitis Media. 2 - Nil.
iMiscellaneous. 9 4 44.,4°

Various authors have mentioned the importance of Dick

testing patients suffering from Diphtheria. They point

out its value in the case of an outbreak of Scarlet Fever

in a Diphtheria ward. Sutherland of Nonsall found that

in three hundred and fifty-four Diphtheria patients 5502%

gave a positive Dick test. Although all Diphthéria pati-

ents in Motherwell Fever Hospital during the winter of

1926—é7 were Dick tested, it was impossible to prove its

value as an indication of susceptibility since no epidemic




of Scarlet Fever occurréd in a Diphtheria ward during
that period.

zingher investigated the Dick reactions in four
thousand five hundred and seventy normal individuals.
He fOund‘that susceptibility to Scarlet Fever according
to age-groups corresponded to susceptibility to Diphtheria
in the same way. A similar investigation on one thousand
five hundred people selected at random was carried out by
Kinloch and his co-workers in Aberdeen. I have given
below the results obtained by these workers and have ar-
ranged my own two hundred and eighty-three patients, suf-
fering from some disease other than Scarlet Fever, in the
same way.

The Dick Test &t Different Age Groups = Zingher.

Pos.

Age . 6-12 1-2 2-3 2-4 |4=5 5-10 10-15 15-20 - |20 yrs
mths | yrs |yrs |yrs [yrs |yrs. yrs yrs up

Num-

ber 42 “123 140 207 |37 1475 1690 285 z42

tes— '

ted.

Num-— . :

ber 27 87 95 123 ROO 522 4%0 75 61

Dick '

Pos.

7 age i

Dick 64.2 70.7| 67.8] 59.4] 46.4 Z25.4 25.4 26 .2 17 .9
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and babies Zingher came to the conclusion that there was

a materpalftransmission'of Scarlet Fever antitoxin»énd

that this protected most children during the first year

of life and probably all during the first six months of

1ife.

The Dick Test at Different Age~Groups - Kinloch #*

Age. |0-5 yrs. |5-10 yrs |10-15 yrs | 15-20 yrs | 20-25 yrs | 85 yrs
upwards.

Num—

ber

tes-

ted. 63 610 644 199 44 8

7% age .

Dick 96.4 8l.2 65.5 60.8 . 52.4 27.7

Pos .,

¥ Including 121 persons with a history of Scarlet Fever.
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The Dick test at different age—éroups in persons suf-

fering from some disease other than Scarlet Fever - myself.
Age 6-12 1-2 23 -4 4-5 |5-10 10-15 15-20 | 20 yrs
mths yrs yrs yrs yrs yrs yrs yrs upwards
INum— ' :
ger 6 14 21 25 26 117 52 10 12
es—
ted.
N
ber 4 7 15 12 12 62 9 1 1
Dick
ros.
% Age
Dick 66.6 50 71.4| 48 46.15| 52.8 | 17.3 10 8.2
Pos. '

Since the individuals Dick-tested by myself were not

normal and since their numbers are so small a strict com=-

parison is not justifieble.

The figures obtained by my-

self approximate more closely to Zingher's than do those

obtained by Kinloch.

Both Zingher and Kinloch found a

higher percentage of positive reactions among patients of

better social standing.

Most of my patients were drawn

from industrial and mining areas so that this too may

account for the general low percentage of positive reactions
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obtained by myself,
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Appendix II.'.

The following tables contein the main features of
the serum and non-serum treated patients who were Dick-
tested every week.

Eighty-seven Patients not treated with Serum.

Type of Rash.

A. B. C. D. Totals.
Bright. | 12 3 7 7 29
Faint. 15 7 5 9 36
Regstive. 9 2 7 4 28
Totals. 36 12 19 20 87 -

Type of Disease.

A. B. C. D. Totals.
Severe. - ' - - 1 1
Moderate. 1 2 - 2 5
Mild. 85 10 19 17 8l.
Totals. 36 12 19 20 87




Ages of Patients.

-

P - = =

Highest 28 13 23 21

Lowest 2 1 3 1

Average 12.9 5.2 3.3 7.58 i
Sexes of Patients.

A B c D Totals
ales 12 4 7 6 <2
emales &4 8 1z 14 58

Totals 26 1lg 19 20 87
Degree of Descuamation.
A B c D Totals
Weil-marked Z3 10 19 19 81
Not marked | 3 2 - I 6
Totals 36 12 19 20 87*%”'?
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One Hundred and Fifty-two Patients Trested with Serum.

Type of Rash.

A. B. C. D. Totals.
IEright. 38 1 20 30 89
Faint. 20 1 6 15 az
Negative. 4 2 3 12 21
Toteals. 62 4 29 57 152
Type of Disesase.
A. .| B. . | D. | Totals.
Severe. g - - 3 6 11 -
Moderate. 4 - 4 8 16
Mild. 56 4 22 43 125
Totals. 62 4 29 57 152
Ages of Patients.
A. B. c. D.
Highest. 36 9 17 14
Lowest. 2 4 | 2 1
Average. |8.92 | 6.5 8.51 | 5.88 |
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Sex of Patients.

<

Ao Bo Co Dc Total.
Males. 26 1 14 23 63
Females. 37 3 15 34 89
Totals. 62 4 29 57 152

Degree of Desguamation.
A, B. C. D. Totals.
ell-marked| 55 3 24 47 129
Not marked. 7 1 5 1¢ 23
Totals. 62 4 29 Y, 152
Amount of Anti-Scarlatinal Serum Administered.

‘A. B. C. D. Totals.
10. ccs.
unconcen= 60 4 22 50 136
trated.
10-25 ccs. :
unconcen- 1 - 4 5 10
trated.
Over 25003.
unconcen- 1 - 3 2 6
trated.
Totels. 62 4 29 57 152
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