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INTRODUCTORY .

The clinical investigations which form the basis of
this thesis were carried out in the City of Glasgow
Corporstion Fever Hospital at Ruchill, between May 1926
and March 1930. A study was made first of Scarlet Fever
and secondly of Erysipelas with special reference to the
tnerapeutic value of specific serum.

Previously in this hospitsal, serum treatment has
been confined to cases of septic Scarlet Fever which have
been treated with repeated doses of Polyvalent anti-
streptococcal serum. This routine measure has been
found, however, to give very varying results. The method
of administration consists in three injections given per
rectum, each containing 30ccs. of the serum, the inject ions
being given every eight hours until 90ccs. has been
administered, this amount being repeated on slternaste days.

The use of convalescent serum intramuscularly hss
also been tried with s degree of success, but is rather
impossible on account of the large amount of serum which
is necessary for & successful dose.

In connexion with Brysipelas the treatment with
serum hes been confined to the use of Polyvalent Anti-
streptococcal serum in addition to the many veried but

well recognised lines of topical therapy.
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SCARLE?P FEVER. !

The éerum therapy of Scarlet Fever dates back st
least & quarter of a century when Moser (1) with
apparently considerable success treated cases of Scarlet
Fever with serum which was prepared by immunising horses
with streptococcl; these organisms were derived from the
taroats of acute cases of the disease. Other workers,
however, failed to observe beneficial results with serum
obtained in this manner snd this therapeutic method fell
into disrepute énd disuse. During the last decennium,
however, a great deal of investigation has been carried
out on the streptococcal group of organisms and interest
has been revived in certain diseases particularly with
regard to etiology and treatment. Aggording %o the
work of Punnicliff (2) and Zingher (3) and the Dicks (4),

the haemolytic streptococci appear to be well defined and
this work has tended to change the scientific and

medical views on the control and treatmemt of Scarlet
Fever.
Dochez (5), in his recent paper on t.e etiology of

Scarlet Fever maskes out a very strong case for the haemo-

lytic streptococcus as the causal organism, sdmitt ing
nevertheless that there are still mmany scientists who
hold the opinion that this organism although generally
present in this disease is not the main factor and is

probably/



probably secondary to & filter passing micro-organism.
It is known that certain specific struins of
haemolytic streptococecl and their toxins produce when
injected into horses an amtitoxic serum which different
investigators have used with varying results.
¥he most recent advance iz the production of serum

prepared from horses which have been subjected to

repeated intravenous injections of streptococei and
their toxins, and in addition, nsave had the mouth and
fauces swabbed with virulent cultures of the organism
until a very high stage of immunity has been reached.
This sexrum is thus a Scarlet Fever streptococcus santi-
toxin and is claimed to be antibacterial.

Conflioting reports have since then been published
as to the beneficial results obtained from the use of
this serum in the treatment of Scarlet Fever.

The investigations of Blake (6), Park (7), Robb (8),
Cushing (9) snd Harries (10) are more or less in agreement
that serum therapy is justifiable esnd of benefit when the
gerum is administered early.

Toomey (11) on the other hand, sfter an extensive
survey of the literature of these invest igat ors and many
others, does not think that the antitoxin treatment
justifies the expense and risk to the patient, and

suggests that immunisation is preferable.



CLINICAL WORK DURING EPIDEMIC.

It is now the general opinion in the scientifia
world that the type of Socarlet Fever now prevalent 1is
less severe than formerly, nevertheless’in epidemics
there are still found many severe cages, and a case of
Soarlatina Simplex is still liasble to develop compli-
cations.

It was thought that if the most recently produoced
scarlet fever antitoxin was actually a specific serum it
would show to advantage in the treatment of the most
severe cases of Scarlatina.

An investigation as to the value of this Socarlet
Pever antitoxin was undertaken at the beginning of the
epidemic of Scarlet Fever in May 1926, and continued
until January 1927.

During this epidemic, the genersl run of cases were
of the mild type, but during the latter half of the year
the standard of severity rose, and many severe cases
were admitted to the wards. In order to test thoroughly
the efficacy of the serum, only selected cases were
tresated. Phere were cases which shewed sbme or other
manifestations of considerable toxaemia and amounted to
110 cases; eight cases of the septic type were treated,
while there were two cases of malignant Scarlet Fever.

Phus/



Thus, in an epidemic in which the standard of type
severity rose above the usual, 120 cases in all represent-
ing the most acutely 1ill scarlet fever patients admitted

to hospitel during the epidemic were dealt with by serum
therapy.



TYPE OF SERUM.

Phe serum used in this investigation was conoentrated
Scarlet Fever Streptococcus antitoxin supplied by

(1) Messrs Burroughs, Welloome & Co.(B.W.& COs)e.. 10 cases
(2) Messrs Parke, Davis & COe(P¢De& CO¢)eecccsses. 110 cases

The potency of both types of serum is tested after prepar-~
ation and the serum is put up in ampoules containing 10cecs.
which represents one therapeutic dose. This dose of
antitoxin is oclaimed to be able to neutralise 500,000 skin-
test doses of Scarlet Fever toxin.

The recommended doses of both types of serum is 1lOcecs.
for mild cases of Socarlet Fever andé 20 to 40ccs. for
severe cases.

MEYHOD.

The method of administration of the serum adopted as
a routine was that of intramusoular injection into the
lateral aspect of the thigh and this was found in sall
cases to be satisfactory in every respect.

Phe usual aseptic precautions were strictly adhered
to, and there were no ill effects observed following
administration of the serum other than slight stiffness
of the muscles round the site of the injesction.

In three serious ¢ ases where immediate reaction was
required, attempts at intravenous injections were made,

but /
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but had to be abandoned on account of the existing low
blood-pressures. A8 a rule one dose of 10ces. of

serum proved effective, but some ocases required a second
similar dose; the latter cases were particularly severe

in type. The time of administration of the serum

varied considerably. Some patients were given serum

on admission to hospital while some were kept under
observation for 24 hours. The majority of cases received
the serum on the second or third day of illness but some

had been 1ill for as long as 8ix days.

CLINICAL MATERIAL.

An examination of the Clinical Records of the cases
of Scarlet Fever admitted to Ruchill PFever Hospital
during the 1926 epidemic revealed the fact that the
disease was present in different forms.

The following types of Scarlatina were observed -

(1) Scarlatina Maligna.
(zg Scarlatina Anginosa.
(3) Scarlatina Simplex.

The majority of the cases were Scarlatina Simplex
but of this group many were of a severe form, while a
few cases of the Adynamio type were observed.

The cases selected for serum therapy numbered 120 in

all and were classified as follows -

(1)/



Scarlatina Maeligna, 2 cases.
Scarlatina Anginosa, 8 cases.
Scarlatina Simplex, (severe) 105 cases.
Scarlatina Simplex, (adynamic) 5 cases.

SNy, T, Gy Gy
AN O

The ¢ases of Scarlatina Simplex (severe) all shewed
to a greaster or less degree some or other of the mani-
fegtations of an acute attack of Scarlet Fever accompanied
by toxaemis.

Tables I to VII have been prepared shewing the sex
incidence, the age incidence and the time ingidence.

These tables indicate that the group of 120 cases of
Scarlet Fever included both sexes and all ages between 1
and 65 years of age, the youngest child being 14 months
and the oldest patient 64 years of age.

®ables III to VII indicate the variation in the time
of the administration of‘the serum. The "Day of Admissgion"
column indicates the length of time, in days, that the
individual patient has been ill on the day of admission to
hospital.
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~8EX INCIDENCE.

Tt e it ———
| MALES 70 j
| Females 50 i
e e L L E P P P -
| TOTAL NUMBER OF CASES 120!
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TABLE II.

AGE INCIDENCE.
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TABLE III.

- e an ew e me > WS am

TIME INCIDENCE.
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TABLE IV.

TIME INCIDENCE.

(Age period 5 - 10 years)
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TABLE V.
TIME INCIDENCE.

(Age period 10 - 15 years)
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TABIE VI.

TIME INCIDENCE.
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RESULTS .

The immediate effects of the serum were fairly
constant, as observed in the cases under review. Definite
effeots were noted in connexion with the following points,

(1) The course of the temperature.
(2) The circulatory system.

(3) The Toxsemia.

(4) The Skin.

(5) The Mouth and Tongue.

Observations were made on the remote effects with
reference to

(l; Complications.

(2) Serum Reactions.

(3) Duration of detention in hospital.
(4) Relapses.

(5) Case Mortality.
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IMMEDIATE EFFECTS.

(I) The Course of the Temperature.

The most constant effect of serum when given early
in the course of the disease was to produce a critical
fall of temperaturs. In 90% of the cases an initial
rise of temperature was observed within 8 hours of the
administration of the serum, after which the temperature
dropped stesdily during the next 24 or 36 hours. This
initial rise of temperature resembles that which may
follow the injection of diphtheria antitoxin. In very
severe cases and in cases where the serum was not adminis—
tered until after the fourth day of illness, the tempsera-
ture tended to fall more by lysis than by crisis, and
this fall took place over 48 hours.

(II) The Circulatory System.

The effect of the administration of the serum on the
circulatory system was observed to be slmost as constant
a8 on thé temperature. A marked bhenefiecial effect was
produced on the ocondition of the heart, the pulse rate being
diminished and the quality of the pulse greatly improved
with a definite rise of blood-pressure.

(III) The Poxaemia.

One of the most striking effeots observed was the
extraordinary ohange in the toxaemioc condition of Scarlet

Fever/
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Fever patients within 12 40 24 hours of administration
of the serum. The disappearance of malaise, headache,
delirium, pains in muscles and joints, etc., caused an
intense feeling of relief and well-being; most of the
patients, however 1ll they had been to begin with, were
within 36 hours want ing to sit up and were demanding a
more liberal diet.

(IV) The S8kin.

The effect of the serum on the rash was to lessen
its intensity and durstion and subsequent desquamstion
was rendered less profuse. The cases of Scarlet Fever
exhibiting rashes of under 48 hours duration and which
were treated with serum on sdmission were obsexrved to
have a very quick fsding of the eruption; the rash in
75% of these cases disappearing within 12 hours. It was
noted particularly in six csses that there was s
minimum of desquamation. In the case of children under
this category, the subsequent desquamation was almost
impercept ible.

(V) The Pongue end Throat.

The effect on the faucial angina, the cervical
adenitis and discharges from the nose and throat was
quite as striking in patients who were treated early in
the gourse of the illness. Soon after serum treatment,

marked/



marked changes in the mouth snd throat took plsce. The
disappearance of dry lips, sordes and dry tongue, was
observed. The painful throat disappeared rapidly end
cases where there was marked faucial congestion, palatal
angina, z=nd oedema of the uvula, showed a marked subsi-
dence within 24 hours. An atypical peeling of the
tongue was observed in most cases which were treated

early by serum.

Remote nffect of Serum Therapy.

(1) The Incidence of Complications.

The guestion of the effect of this serum on the
complications of Scarlet Fever was comnsidered to be of
prime importance. It was noted in several cases which
were complicated by rhinorrhoea, otorrhoea, and cervical
adenitis on admission to hospital that these complications
subsided in a few days after the administration of the

serume. Complications arose after serum treatment but
were either transient or of a mild form. Late

adenitis was observed in a few cases but was slways
transient; there were no cases of suppurative adenitis;
otitis medis complicated very few serum cases and only
one case which showed hypertrophy of tonsils and adenoids
to a merked degree, was detained in hospital beyond six
weeks., There were no cases complicated by acute

mastoiditis/
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mastoiditis; rhinorrhoea occurred mainly in children but
wes found more amenable to treatment than in patients
who héd not received antitoxin; arthritis was observed
in one case but it was transient and possibly in the
nature of s serum arthritis; and nephritis occurred only
in one serum case, the patient getting out of bed on
his fourth day against regulations. Albuminuria
immediately following the injeotion of the serum was
observed in several cases bu¥ rarely lasted more than
one or two days. Endocarditis occurred in two cases;
one gase of septic Scarlet Fever terminating fatally but
the other patient made an excellent recovery.

(II) Serum Reaotions.

Bvidence of sexrum disease was oconfined to the
appearance of a serum rash which occurred in several cases
but was urticariasl and of a transient nature, causing no
inconvenience and requiring no treastment. The incidence
in the cases treated was 147
(III) Duration of Detention in Hospital.

Detention in hospital beyond the usual quarantine
period of six weeks was confined only to two cases, and
wage on account of sores on the upper lip and in the
nostrils although the nasal discharge had deased.

Phe routine procedure with regard to the detention
of/
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of patients in bed (4 weeks) and in hospital sas conval-
escents (2 weeks) was strictly adhered to, although it
was found that 607 of the patients treated with amtitoxin
appeared sufficiehtly well in all respects at the end
of three weeks to warrant dismissal from hospital.
(IV) 29132598. 

One serum treated case exhibited a true relapse
during the fourth week of the disease. No second
attacks ococurred within two years so far as it was

possible to ascertain.

(V) case Mortality.

The important quéstion of the effect on the mortality
rate is very difficult to consider statistically as it
is a recognised fact that the mortelity rate has been
decreasing along with the decrease in the severity of the
type of Scarlet Fever now prevalemnt. In this series
of cases two deaths oceurred, one s septic case complicated
by endocarditis and the other a case suffering from gastro-
enteritis and broncho-pneumonia in addition to Scarlet
Pever.

When it is taken into considewation that the cases
dealt with in this series were all of a particularly
severe nature and whioh moreover included two patients who
were moribund on admission and who repovered, it 1is

reasonable/
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reasonable 1o conclude that without serum the number of

deaths would have been greater.

EXAMPLES OF CASES.

The following brief records are given to illustrate
types of Scarlatina and the effects of Serum Therapy.
(I) Scerlatine Maligna.

Dur ing the course of the epidemic two cases of
Scarlatina Maligna were admitted to hospital, and although
both were moribund on admission to the wards these two
cases reacted in rather dramatic manner and both made
excellent recoveries.

Cage .

This boy of 10 years was admitted on the fourth day
of 1llness; the rash had appeared after three days of
headachs, vomitiné end sore throat; persistent diarrhoea
had been present and the boy was in a low typhoid state
when first seen in hospital. The Widel Reaction was
persistently negative.

Phe clinical signs of Scarlatina Maligna were present
and 20ccs. of serum administered. Improvement was noted
in 24 hours and en uninterrupted recovery took place:

typical desquamation was presemt on the 1l6th day of illness.
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CASE No. 45.

NAME. W.M. (Male).

AGE 10 years.

TYPE. Scarlatina Maligns.

DAY OF ILLNESS
ON ADMISSION 4th day.

DAY OF SERUM TREATMENT . 4th day.

CLINICAL NOTES. Moribund on admission.
Persistent vomiting; diaxrrhoes.
Widal Reaction negative.
T.102. P.1l44. R.4é.
24hrs after T. 98. P.100. R.36.
Marked improvement after serum therapy.

RASH. Generalised dusky erythema; punctate
rash in axillae; faded 36 hours later.
Desquamation 16th day.

THROAT . Moderate faucial congestion.
TONGUE. Peeled.
TOXAEMTIA . Very merked; oyanosis marked; pulse

imperceptible at times; semi-conscious.

COMPLICATIONS. Enteritis (present on admission to

hospital).
RESULT . Bxcellent recovery.
SERUM . Antitoxin 20ces. (P.D.& Co.).
REMARKS . Immediate reaction to serum intramuscularly.

Dismissed well in 41 days.
Recovery of a case of Scarlatina Maligna.
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Case 81.

This boy of 7 years was in extremis on admission
to hospital on the fourth day of illness; there was a
generaliséd dusky erythema which faded 48 hours after
serum therapy; desquamation was observed on the 10th
day of illness. There was marked angina of fauces
and palate. Delirium was very marked; Blood Pressure
40mm. HG. Intravenous serum therapy was attempted
but failed owing to low blood pressure. 1l0Occs. of
serum was given intrsmuscularly, followed by slight
improvement. 20ces. of serum were given 12 hours later,
followed by marked improvement. Recovery took place

within 4 days.
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CASE No. 81.

NAME. W.W. (Male).

AGE. 7 years.

RYPE. Scarlatina Maligna.

DAY OF I SS_ON ADMISSION . 4th day.
DAY OF SERUM TREATMENT . 4th day.

GLINICAL NOTES.Case of true toxic Soarlet Fever in extremis

on admission. Greyish and cyanosed; pulse
imperceptible. 10ccs. Scarlet Fever Anti-
toxin, followed by slight improvement. 20ces.
additional serum followed by marked improve-
ment . Gradual recovery inside a week.

Before serum T.104 P.180(?) R.32.
(lg 12 hrs. after serum T.100 P.1l70 R. 36.
(2) 24 " " n %, 98 P.15 R.32.

Generalised rash - dusky punctate erythems.
Paded 48 hours after serum. Desquamation
10th day.

Marked angins of palate and oedema of the
uvuale with ulceration of mucous membranes.

Delirium; pulse almost imperceptible.
Tongue dry &nd peeling. Blood pressure

AOmm. Hg.

COMPLICATIONS. (1) Cervicael Adenitis.

RESULT .
SERUM.
REMARKS .

(2) Otorrhoes.
Tonsils and Adenoids removed.
(sucecessful treatment)

Very good.
30ccs. Antitoxin (P.D.& Co.).

Recovery of a case of Scarlatina Maligna
which was admitted on 4th day of illness
in extremis.



(II) SCARLATINA ANGINOSA.

The results of serum in combating the septic
complications of Scarlatina Anginosa are rather unsatis-
factory; of the eight cases treated by serum therapy,
one case died of endocarditis, three cases were definitely
not affected by the serum, and, while tﬁé results in two
other cases were encouraging only two out of the eight

cases appesred to derive immediste and lasting benefit.

2s.
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CASE No.
NAME.
AGE.
TYPE.

27.

41.

T.K. (Msle).

4% years.

Soarlatine Anginosa.

DAY OF ILLNESS ON ADMISSION. 1st day.

DAY OF SERUM TREATMENT . 2nd day.
CLINICAL NOTES. Moderately 111 on admission: very 111

RASH.
THROAT .

TOXAEMTA.

COMPLICAT IONS.

RESULE .
SERUM.

on 2nd day. 1lOccs. serum given without
benefit.

Pebrile course of 23 days complicated
by ulceration of throst: adenitis:
erthritis and endocarditis.

Moderately bright.
Intense faucial congestion proceeding
after serum therapy to oedema of uvula
and palate and then to extensive ulcer-
ation of fauces.
Cons iderabls restlessness and irritability.
(1) Ulceration of fauces.
(2) Cervical adenitis.
(3) Arthritis.
(4) Endoocarditis.
Died.

10cce. (P.D.& Co.) Sasrlet Fever Anti-
toxin.

Dosage of Serum quite inadequate.
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GASE NOO 430
NAME. - M.S. (Female).

AGE. 2 years.
TYPE. Soarlatina Anginosa.

DAY OF ILLNESS ON ADMISSION. T7th day.

DAY OF SERUM TREATMENT. 13th day.

CLINICAL NOTES. Typical case of Septic Scarlet Fever:
£rofuse discharges, cerviscal adenitis:
rregular fever: treated by three success-
ive doses of Polyvalent Antistreptococeic
serum (B.W.& Co.), without apparent effect.
10ccs. Antitoxin (P.D«& Co.) given intra-
muscularly on 13th day. T.P.R. normal
within 36 hours, marked improvement.

RASH. Faded on admission to hospital.
THROAT . Intense congestion of fauces: ulceration

of tonsils. Post nasal discharge profuse.
TOXARMYA. Not marked. v
COMPLICATIONS (lg Rhinorrhoea. (present on sdmission).

(2) Cervical adenitis (presemt on admission).
(3) Double otorrhoea. (after serum therapy).

RESULT . Interesting result.
SERUM. S.F.Antitoxin 10cos. (?.D~& 000)0
SEMARKS . This case was treated without benefit by

Polyvaleat Antistrepticoceic serum prior
t0 (P+De& Co.) S.F.Antitoxin.
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55
E.H.

3% years.
Scarlatina Anginosa.

DAY OF ILLNESS ON ADMTISSION. 4th day.
DAY OF SERUM TREATMENT . 5th day.

CLINICAL NOTES.

THROAR .

TOXARMIA.

COMPLICATIONS

Typical septic Scarlet Fever case.
Blotohy rash: profuse rhinorrhoea
and cervical adenitis.

T.P.R. not affected by administration
of serum but rhinorrhoea and adenitis
subsided in 7 days.

Moderately bright rash: blotchy on
extremities.

Intense congestion of fawes and pharynx:
profuse purulemnt nasal and post nasal
discharge. Ulceration of tonsils.

Not marked: typical septic case.

(1) Rhinorrhoea. (present on admission).
Cervical adenitis. (present on admission).
(3; Endocarditis.

Albuminuria.
Serum or septic rash.

Satisfaoctory in as much as complete
recovery was obtained.

10ccs. SeFeAntitoxin (P«D¢& Co.).

Probably quite inadequate initial dose.
No polyvalent antistreptococcal serum
therapy in this case.
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CASE No. 44.

NAME. M.D. (Fémale).

AGE. 18 years.

TYPE. _‘ Scarlatina Anginosa.

DAY OF ILLNESS ON ADMISSION. 4th day.

*

DAY OF SERUM TREATMENT . 4th day. (lst dose).
8th day. (2nd dose

CLINICAL NOTES. Typical case of Septic Scarlet Fever with
profuse nasal and post nasal discharges:
double otorrhoea: uloceration of fauces:
cervical adenitis. Cessation of all
discharges by 18th day. [PFebrile course
ended by long lysis on 18th day.

RASH. Bright generalised rash.
THROAT . Extreme degree of congestion and oedema of
fauces.

Ulceration of tonsils and pillars of fauces.
Nasal and post nasal discharges very profuse.

TOXAEMIA . Not marked.

(2) Otorrhoea. (bilateral).
(3) Nasal and post nassl
d isc harges.

COMPLICATIONS On admission (lz Cervical adenitis (bilateral)

RESULY . Excellent result to very severe case of the
septic type. All discharge ceased by 18th
day: allowed up 22nd day; dismissed 35th
day of illness.

SERUM. S.P.Antitoxin (P.De& Co.) 20co8. in 2 doses.
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31.

90.
W.B.

T years.

Scarlatina Anginosa. ("Surgical Scarlet").

DAY OF ILLNESS ON AIMISSION. 4th dsy.
DAY OF SERUM TREATMENF . Sth .day.

CLINICAL NOPES.

RASH .

THROAR .

TOXAEMIA.

SEPTICAEMIA.

Whitlow of finger: cellulitis of hand.

Very 1ll on 5th day. %.104. P.160. R.28.
Fall of temperature by lysis to 1lth day.
Pulse rate 120 per min. 12 hours after serum.
Marked improvemenmt in general condit ion.

Bright generaligsed punctate erythems.

Congestion of fawes: tonails swollen.
Much improved aftex sexrum therapy.

Marked delirium: absence of delirium
12 hours safter serum.

Irregular pyrexis (1l days): post nasal
discharge: purulemt discharge from whitlow.

COMPLICATIONS None.

RESUIX .
SERUM .

REMARKS .

Good.

10ces. (P.D.& Co.) Soarlet Fever Anti-
toxin.

Marked beneficisgl effect in shortening
acute manifestations.
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CASE No. 57.

NAME . T.W. (Male).

AGE. 5 years.

TYPE. Scarlatina Anginosa.

DAY OF ILLNESS ON ADMISSION. 2nd day.

DAY OF SERUM TREATMENT. 3rd day.

CLINICAL NOPES. Acute Scarlet Fever developing septic type.
After 24 hours observation T.102 P.148. R.36
36 hours after serum — ?. 99 P.108 R.26
Afebrile on 5th day of illness after lysis.
Msrked improvement in general oondit ion
and especially of throat.

RASH. Bright generalised erythems.
THROAT . Marked faucisl ulceration and oedems
of uvula.

Angina of soft palate: cervical adenitis.
Purulent nasal and post nassal discharges.

ROXAEMIA . Not marked.

COMPLICATIONS., Adenitis.
Purulent Rhinitis.

RESUIL . Good.

SERUM. 10c08. (P.D.& Co.). Soarlet Fever Anti-
toxin.

REMARKS . Result encouraging for Septic Type.
Detention 8 weeks. Rhinitis due to

Hypertrophy of Tongils and Adenoids.
Removsal satisfactory.



33.

IITI. SCARLATINA SIMPLEX (Severe).

The largest group of cases treated by semm.wés
that of the type Scarlatina Simplex. All these ocases
were acutely ill, and some, it must be noted, were under
observation for varying periods, in view of the possib-
i1ity of a spontaneous crisis and improvememt early in

the course of the 4 isesass.
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%E NOQ 10-

NAME . J.McK. (Male).

AGE. 9 years.

TYPE. Scarlatina Simplex (Severe).
DAY OF ILLNESS ON AIMISSION. 3r& day.

DAY OF SERUM TREATMENE. Ath day.

CLINICAL NQOTES. Acute attack of Scarlet Fever.
Before serum T.102 P.120 R.26
24 hours after serum ®. 98 P.100. R.24.
Rhinorrhoesa present on admission - ceased
48 hours later.

RASH. Intense rash. Petechise marked on chest
and flexures.

THROAT . Marked faucial congestion: oedema of
uvula.

TOXAEMTA . Marked toxsemia. Severe headache:
insomnia: restlesaness: soft rapid pulse.

COMPLICATIONS None.

MQ Good.
SERUM. 10ces. Soarlet Fever Antitoxin (P.D.& Co.).
REMARKS . Imnediate reaction to serum.

Uninterrupted convalescencs.

Note: Cessation of nasal discharge 48 hours
after serum treatment.
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CASE No.

NAME.
AGE.

TYPE.

35.

32.
H.C.(Female).
14 years.

Scarlatina Simplex (Severe).

DAY OF ILLNESS ON ADMISSION. 2nd dasy.

Y OF SERUM ¥ iENT . 2nd day.

CLINICAL NOTES.

THROAT .

POXAEMIA.

COMPLICATIONS

RESULT .
SERUM.

REMARKS .

Acutely 1il11l:

Before serum T.102 P.144. R.32.
24 hours after serum ?.98 P.100. R.24.
Marked beneficial effeot noted 24 hours
after serum.
Uninterrupted convalescence.

Very bright generalised rash.

Very painful. Congestion of fauces.
Oedems of uvula: exudate on tonsils (swab
negetive.) Improvement noted 24 hours
after serum.

Well marked toxsemigs dry tongue.
low tension pulse: severe hesdache.

None.

Very good.
10cos8. (P+De& Co.) Socarlet Pever Antitoxin.

Imnediate reaction and beneficilal response
to serum.
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56

40.

A.D. (Femsale).

12 ye;rs(}

Scarlatina Simplex (Severe).

DAY OF ILLNESS ON AIMISSION. 2nd day.

DAY OF SERUM TREARMENT . 2nd day.

CLINICAL NOTES.

THROAT .

POXAEMIA.

COMPLICATIONS

RESULT .
SERUM.

REMARKS .

Acutely ill end toxic on admission.

Before serum T.105. P.160. 3-26
48 hours after serum ?. 98. P.88. R.26.
Marked improvement in general condition.
Rash faded: throst improved.

Moderstely bright generslised rash.

Intense ocongestion of fauces: oedems of
uvule and soft palate: ulceration of
tonsils. Improvement very marked 36 hours
after serum.

. Marked by delirium: dry ulcerated tongue

and sordes. Low tension rapid pulse.

Serum arthritis (12 hours' duration).
Late cervical adenitis (24 hours! duration).

Very dramat ic result.

10cos. (P.D.& Co.) Scarlet Fever Anti-
toxin.

Immediate crisis in 36 hours after serum
with marked improvement of throat condition,
fad ing of rash, subsidence of toxaemia.
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CASE No. 47 .

NAME . H.McD. (Male).

AGE. 11 years.

TYPE. Scarlatina Simplex (Severe).

DAY OF ILLNESS ON ADMISSION. 2nd day.

DAY OF SERUM T REATMENT . 2nd day.

CLINICAL NOTES. Acute case: very %toxic on admission.
Before serum ?.100. P.140. R.28.
24 hours after serum . 98. P.124. R.24.
Marked improvememt in general oondit ion
24 hours later.
Uninterrupted convalescence.

RASH. Intense rash: petechial rash on chest
and flexures.

THROAT . Congestion of fauces: oedema of uvula.
Ulceration of tonsils.
Marked improvement 24 hours after serum.

TOXAEMIA. Marked by headsche: dry furred tongue:
sordes: low tension pulse.

'OMPLICATIONS None.

RESULT . Very good.
SERUM. 10coss (P.D+& Co.) Scarlet Fever Ant i-
toxin.

REMARKS . Immedisate response to serum therapy.
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60.
Wedo
28 years.

Scarlatina Simplex (Severe).

DAY OF ILLNESS ON ADMISSION. 3rd day.

DAY OF SERUM TREATMENT . 3rd day.

CLINICAL NOTES.

COMPLICAPIONS.

RESUIT .
SERUM .

HEMARKS .

Aoute Scarlet Fever.

Before serum T.103 P.130 R.24
24 hours after serum . 99 P. 92 R.22
Marked improvement after crisis.

Very bright. Feded rspidly (12 hours).

Intense congestion of fauses: very painful:
Oedema of uvula and soft palate: some
ulceration of tonsils. Condit ion
improved soon gfter serum therapy.

Very mgrked. Dry tongue and lips. Sordes.
Low tension rapid pulse. Restlessness.

Prans ient Arthritis (serum?).
Very good.

10ces. (P.D.& Co.) Soarlet Fever Anti-
toxin.

(Gase No.b6 W.J. a son of this patient No.60)
Serun administered to son on 5th day,

result not so good.

Serum administered to father on 3rd day,
result very good.
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39.

66.
Wedo (Ma.le).
9 years.

Scarlatina Simplex (Severe).

DAY OF ILLNESS ON ADMISSION. 2nd day.
DAY OF SERUM TREATMENT . 5th day.

CLINICAL NOTES.

THROAT .

POXAEMIA .

COMPLICATIONS.

Case of Soarlet Fever under observation:
moderately 111: patient on 5th day still
ill: rash still bright: throat still
painful .

Before serum T.100 FP.130 R.24
24 hours after serum T. 99 P.120 R.22
Complete defervescence not until 1llth day.

Bright until 6th day.

Congestion of fauces: swollen tonsils.
No improvement until after serum on 5th
d.y D

Marked by low tension pulse: varying
headache. Tongue dry and furred: dry
and peeled on 4th day.

Adenitis 8th day.

Hypertrophied tongils. TPonsillitis
4th week.

Ponsils and adenoids removed.

Interesting compared to Case No.60.

10co8. (P.D¢& Co.) Scarlet Fever Anti-
toxin on 5th day.

Phis case indicates the necessity for
early administrestion of serum.



IV. SCARLATINA SIMPLEX (ADYNAMIC).

The c ases of the Adynamic type sll responded

immediately to the serum. Some examples are recorded.

40.
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CASE No. 11.

NAME . T.He (Meale).

AGE. 6 years.

TYPE. Scarlatins Simplex (Adynamic Form).
DAY OF ILLNESS ON ADMISSION. 2nd day.

DAY OF SERUM TREATMENE . 2nd day.

CLINTCAL NOTES. Acute attack marked by weakness: apathy:
cyanosis: shallow respirations: very
low tension pulse. ocardiac sounds
muffled. )

Before serum T.1l0 P.138 R.32
24 hours sfter serum PT. 9 P.120 R.22

RASH. Dusky punctate erythems with petechiae
marked in the areas around the joints
(knees, elbows and ankles).

THROAT . Moderate faucisl congestion.
TOXAEMIA. Marked by weakness, sordes, circulstory
disturbame.
COMPLICATIONS. Otorrhoea lasting 14 days.
RESULT . Good.
SERUM. 10ces. Scarlet Fever Antitoxin (P.D.& Co).
REMARES . Immediste reaction 12 hours after admin-

istering serum.



siouonvIs W pasdquyg

wH

VW ppmsh uf 122418 WD DY uoodsioppqy § paysyqgndpuv  pautid

spnon

Gavy ) voruy)d

°T 8
S IR

5

S, S () | wﬂ:}g Temperatur;_]/l’a
A A b %%

O

V 1% Ji
n* JV

<

*1
L #HI+ _J

IIlelll_lllllllNT1|1[1[|[|11||||||||(IIIIIIIIIIIIIIIIIIIIIIIIIIII|
y Oy Zb Temperature * /£swtiqrade ! b 88 £
(6] (6} (6]

% = Ii"l
&
L;

1] . A
ls 5
£§ %: 7%
© o
hrenlie_ii.]
R
o-e

K /RircyN AT

4444-

UZIRR To - G5 WS

IU1

cgmo g —
PNEIP

=
N

35T

&
~

7

©c s
N

Je

Sl s
)

° 3
NV

Sl
)

AN

e
)



CASE No. 14.

NAME . R.C. (Msle)

AGE. 4 years.

RYPE. Scarlatina Simplex (Adynamic Form).
DAY OF ILLNESS ON ADMISSION. 2nd day.

DAY OF SERUM T REATMENT . 3xd asy.

CLINICAL NOTES. Acute attack marked by weakness; cyanosis:
shallow respiretions: very soft pulse.
Dry coated tongue: sordes. Cardiac
sounds soft. ’
Before serum ?.101 P.132 R.26
24 hours after serum T. 98 P.120 R.24

RASH . Intense dusky erythema. (generalised).
THROAT . Faucial congestion: painful.
ROXAEMYA. Marked by circulatory disturbance ohiefly.

COMPLICATIONS. ©Nonse.

RESUIR . Good.
SERUM. 10cos. Soarlet Fever Antitoxin. (P.D.& Co).
REMARKS . Clinically a case of Adynamic Scarlet

Fever which responded immediately to
serum. Marked improvement within 12
hours.
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CASE No. 38.

NAME. ReP

AGE., T years.

TYPE. Scarlatina Simplex (Adynamic).

DAY OF ILLNESS ON ADMISSION. 3rd day.
DAY OF SERUM ¥ REATMENT . 3rd day.

CLINICAL NOTES. Acutely 1l1l: weaknese and apathy marked.
Pulse very soft and rapid. Heart sounds
soft-gallop rythm. Cyanotic tinge ®
present on ears and lips. Dry tongue:
sordes.

Before serum T.100 [P.124 R.24
24 hours after serum T« 98 P.120 R.24.

RASH. Intense dusky rash: petechise marked in
flexures and axillse.
THROAT . Fauces congested: uleeration of tonsils.

TOXAEMIA. Well marked by listlessness: dry tongue,
sordes and soft rapid pulse.

COMPLICATIONS . None.Uninterrupted convalescence.

RESULT . Very good: marked improvement in cardio-
vascular system within 24 hours of serum.

SERUM . 10ccs. (P.D.& Co.) Scarlet Fever Anti-
toxin.

REMARKS . Bxcellent result in a case of Adynamic

Scarlet Fever.
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Summary of Results.

The following tables VIII - XII have been prepared
to illustrste the number of cases of Scarlatina treated
before and after the fourth day of illness, together
with the percentages of cases exhibiting excellent
recovery and complications in each group.

Out of a total of 120 cases of Scarlatina which
were treated by serum therapy, 70% received treatment
prior to the fourth day of illness. In this early
group 667 made an excellent recovery, while 34% exhibited
some or other well recognised compligation of éoarlatina.

®he number 6? cases treated by serum adter the
fourth day of 1illness was 37, and in this group only
48% made an excellent recovery without complications,
thus indicating the advisability of early administration

of serum.



TABLE VIII.

Cases treated before 4th day of illness 83
Cases treated after 4th day of illness 37

Cases treated. TOTAL 120 i
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Cases treated (70% of whole) . 83

r -
H ‘
' '
! '
? :
! Ccases with excellent recovery (66%) 55 !
! '
| Cases with complications (34%) 28 E
'
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Cases treated. 37

Cases with excellent recovery. (48%) 18
Cases with complications. 19
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Adenitis. 3 H
Adenitis + Otitis. 2 :
Adenitis + Arthritis. 1 :
Arthritis. o |
Albuminuria. 1 '
Enteritis + Broncho Pneumonia.+ Endocarditis 1 :
otitis Media. 2 H
Otitis Media + Rhinitis. 1 '
Otitis # Rhinitis + Conjunctivitis.. 1 |
Rhinitis. 1 ,
BEndocarditis + Serum Rash. 1 '
Sub~Conjunctival Haemorrhage. 1 |
Tonsillitis. 1 :
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OIHER FEATURES OF THE INVESTIGATION.

(1) Effect on Werd Routine.

The extraord inary abatement of the scute mani-
festations of Scarlet Fever which followed the crisis
precipitated by the antitoxin naturally reduced the
actual nursing of the cases of Scarlatina considerably.
In fact, the appearance of a scarlet fever ward has
completely changed since the routine adoption of serum
therapy, as the majority of patients are comfortable
convalespents within a day or two of admission, exceptions
of course being cases of Scarlatina Anginosa. Even
these cases, however, respond in varying degreas to
serum thsrap{.

(2) Cost _of Trxeatment. -

The estimation of the cost of any new line of
treatment should always be borne in mind, together with
the value of the effects obtained.

Sarum therapy is undoubtedly costly, but apart
altogether from repayment in the saving of humsn life,
particularly in cases of Scarlatina Maligna, the actual
cost of serum therapy per patient so treated is amply
repaid by the saving which is produced by the beneficial
effects of the serum treatment.

The/
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The cutting short of the acute illness and the
lessening of the detention period has definitely
effected an economy of the time of the nursing staff
and of the cost of hospitalisation of the patients.
(3) Diagnost ic Value of Scarlet Fever Antitoxin.

During the epidemic of 1926 the use of the Schults
Charlton oi blanching test on the scarlet fever rash
was made in many cases. (12).

A series of 50 cases with bright rashes all under
48 hours duration were subjected to intradermsl injections
of scarlet fever antitoxin into the abdominal wall. The
injections were made in 4 places and were of 4 strengths
of serum, viz:

1 1 1
(1) undiluted, (2) T¥. (3) T00. (4) T000.
Both types of Commercial Serum, i.e. Parke, Davis & Co.,
and Burroughs, Wellcome & Co. were used, and esch
injection consisted of O.2cc of the serum diluted or
otherwise.

Phe results were uniformly impressive.

Within from>4 hours to 38 hours there appeared the
bl anched area of sbout 2 centimeters in dismeter around
the site of the injection.

The undiluted serum resulted in the most definite
extinction phenomenon, while the results of the first

two dilutions were difficult to differentiate.
The/
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1
The blanching reactions of 1000 dilutions of serum

were quite definitely less distinct than the first two
dilutions.

The Schultz Charlton reaction wam tried also in
seven patients exhibiting enems rashes. In all cases
the reaction was negative.

In two oases of chickenpox, prodromal scarlatinform
eruptions were tested and proved negative.

Eleven cases of measles were also tested by the
Schultz Charlton method and the blanching resction failed
in all cases.

(4) Pxophylactic Value of Scarlet Fever Antitoxin.

During the years 1926-1930 the value of the Dick (13)
test and the prophylactic use of scarlet fever antitoxin
has been proved on 6 different occasions when scarlet
fever has appeared in a ward of dipntheria patients.

The routine procedure consisted in performing the
Dick test on all contacts and in administering an intra-
muscular injection of 2.5cc of Scarlet Fever Antitoxin
to all Dick positive contacts.

Phis procedure has proved effective on these 6
occasions but it must be remembered that the scarlet
fever patient was on each occasion immediately isolated

so that too much reliance may not be placed on the efficacy

of/
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of the serum. Nevertheless there are many instances on
record of ward epidemics of scaflet fever on other
occasions when the serum was withheld.

The value of this serum used by the method of
Schults and Charlton appears of great value from s
diagnostic point of view, and particularly so in conjun—
ction with the Dick test which indicates the individual
suseeptibility to the toxin of scarlet fever by a skin

reaction similar to the Sohick test.
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-CONCLUSIONS.

A careful study from the c¢linical point of view

of Scarlatina in epidemic form in 1926 was made. During

the period the use of specific serum was intrbdueed for

the first time in Ruchill Fever Hospital.
The results appear to justify the following opinion:

(1) Marked beneficial effects follow the use of Soarlet
Fever Streptococcus Antitoxin when used as s thera—
peutic measure, in Scarlatina.

In this connexion it is important to note that these
observations show (see Tables 8-12) that the earlier
the serum was administered in the course of the

diseass the more marked were the jensficial results.

(2) Specifiec serum in Soarlatina while not preventing
complications tends to make them more amenable to
treatment when already presemt and to make them
transient in nature and of diminished severity, should
they arise, thus lessening the period of detention in
hospital.

(3) Specific serum is a valuable addition to the arma-
ment arium of medical science not only from the point
of view of therapy but slso of hospital administration.

(4) The maximum benefit 1is obteined in the treatment by
specific serum of cases of Scarlatina Maligna where

benefit csnnot be overestimated.

(5)f
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(5) The serum should be used as & routine therapeutic
measure in all cases of Scarlatina Simplex other
than very mild cases.

(6) The value of serum is doubtful in Scarlatina Anginossa
except combined with treatment by Polyvalent Ant i-
streptococcic Serum.

(7) Scarlet Fever Antitoxin has a considerable diagnostic
and Prophylactic value.




ERYSIPELAS.

INTRODUCTORY.,

In consequence of the work of the Dicks on Scarlet
rfever snd of the production of an antitoxin which has, in
the hands of clinical investigators, proved of marked
benefit as a therapeutic measure, it onl) sppears reason-
able for investigators to renew their interest and efforts
in connection with other streptococcal diseases.

A gtudy of the literature reveals the name of
Fehleisen (1) as probably one of the earliest workers in

the etiological invest igation of erysipelas: this was in
1883.

More recently Ruediger (2), Schorer (3), Runnicliff (4),
and Boughton (5) have contributed to this same work and
their results seem to justify the opinion that cultures
isolated from Cellulitis, Erysipelas, Septicaemis and
Scarlat ina differ antigenically and that by means of
agglutination snd esbsorption tests 91% of haemolytic strepto-
cocel from erysipelas cases could be differentiated into
one typlcal group.

In 1895 Charrin & Rogers (6) produced an antistrepto—
coccic serum for trestmert in erysipelas and Marmerek (7)
Aronsén (8) and Moser (9) e&lso reported favourably. The
results of treatment haeve however been very variable.

In February 1924 Rivers (10)produced with a haemo-

lytie/
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lytic streptococcus isolated from a case of erysipelas a
skin infeotion in rabbits and described also s method for
demonstrating the protective properties of immune sera
against this streptocooccus.

In August 1924 Birkhaug (11) was able to demonstrate
by intradermal proteotion tests in the rabbit the asntigenic
relationship of straina of streptococcus Lrysipelatis.

Birkhaug in February of 1926, s a result of further
experimental work was able to produce a soluble toxin from
the streptococcus erysipelatis and estaeblished the fact
that with this toxin‘a skin test may be of use to indicate
susceptible individuasals.

This Birkhaug test is thus similar to the Schick
and Dick reactions.

Finally he demonstrated that this soluble toxin
stimulated the production in animals of an anmtitoxin
which neutralised the toxin.

This antitoxin (streptococcus erysipelatis) is
claimed to be as specific in Lrysipelas as the Strepto-

coccus Scarlatinag Antitoxin is in Scarlet Fever.
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The olinical study was carried out in Ruchill Fever
Hospital between Maroh 1926 and March 1930, during which
time an attempt was made to ascertain the value of serum
therapy. A few cases which exhibited mild lesions
without toxaemia were noted during the investigations but
all cases dealt with by serum therapy were acutely 1ill
with pyrexia ranging from 100°P. to 1062F: the lesions
were all well marked and the toxaemia was manifested by
hesdache, often by delirium, furred tongue and sordes
and a pulse of variable quality but seldom inoreased in
rate in proportion to the elevation of temperature.

The patients were of both saxes and of all ages but
young children were not inoluded in the groups dealt with
by serum therapy.

These oases were essentially of the lowest grade of
hospital patient and many werse unemployed and ill nourished.
It is interesting to note that three patients of the middle
class of sooiety all responded in quick and rather dramatic
fashion to serum therapy. These three patients were
(1) a nurse, (2) a medical student, (3) a commercial

traveller.
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CLASSIFICATION OF CASES.

The cases resolved themselves into the following

(1) Idiopathie Erysipelas (Primary).

(2) Idiopathic Erysipelas (Recurrent).

(3) Traumatic Erysipeleas.

(4) Post Operative Erysipelas.

(5) Complicated Erysipelas.
i.e. cases in which erysipelas was essentialy
an intercurrent infection in a patient already
suffering from some diseass.

TOPICAL THERAFY.

A preliminary study of topical therapy including
many of the well known and well recommended lotions and
ointments was made but it was very soon evident that
these variations of local treatment were of no thera-
peutiec value in a disease which was assoclated with some
or other dégree of toxaemia.

It was then decided to assume that if the disease
wag assoclated with a streptococcal toxaemia some

benefit might be obtained by serum therapye.
SERUM.

During the Ilnvestligations five types of serum were
used.

(1) Polyvalent Antistreptococcic Serum.
(2) Scarlet Fever Streptococcus Antitoxin (P.De. & Co.)

3/



(3) Scarlet Fever Streptococcus Antitoxin (B.W. & Co.)
(4) Erysipelas Streptococcus Antitoxin. (P.D. & Co.)
(5) Anti-diphtheritiec Serum. (B.W.%& Co.)

N.B. (1) These sera are sll concentrated and refined.
(2) As the day of illness appeared doubtful
according to the history (many pstients
being delirious on admission to hospital)
serum therapy was carried out as early as
possible.

DOSAGE -

Variation in dosage was tried with s view to finding

an adeguate dose.

METHODS .

The administration of the serum was

(1) Intradermal along the spreading margin of the
lesgion. '

(2) Intramuscular, into the lateral aspect of the
(3) Intravenous, into the median besilic vein.

GENERAL TREATMENT .
In addition to any serum therapy all patients were

treated on the genersal lines of an infectious fever.
Topical therapy was confined to the spplication to the
lesion of one of the following sedative ointments both of
which were found of equal value.

i1 of Cloves - 1 part. (2) Carbolic Acid - 2 parts.
(1) 811 of Lucsalyptus E 5 parts. genthol - parts.
Vaseline to 180 parts. Camphor - 5 parts.
Lanolin gequal parts
Vaseline )to 100.



TECHNICAL METHODS
AND
RESULTS OF CLINICAL INVESTIGATIONS.

(1) INTRADERMAL METHOD.

Attempts to prevent the spread of the lesion of
erysipelas were made in several cases where a suitable
actively spreading lesion was present.

The method adopted was that of intradermal
injection of different types of sera (a) in different
patients, (v) in the same patient. In all cases part
of the spreading margin was left untreated as control.

The results in 10 cases were all the same - unsatis-
factory. The spreading lesions contimed to wander
ignoring all barricades of defence.

Although the mumber of cases 1s relatively small,
the treatment appeared too painful to warrant any further
number of patients being subjected to this line of

investigation.

(2) INTRAMUSCULAR SERUM THERAPY.

A nmumber of cases were treated by intramuscular
Injection of serum into the lateral aspect of the thigh
with variation of -

(1) Type of Serum.
(2) Dosage of Serum.

The/
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The Sera used were =

(1) Polyvalént Antistreptococcic.,

(2) Anti-diphtheritic Serum.

(3) Erysipelas Antitoxin.

(4 Scarlet Fever Antitoxin. (PeDe & Coo)
(5) (BsW. & Co.)

(1) The use of polyvalent antistreptococcic serum was
employed in twelve ca ses of erysipelas - 7 facial, 5
-ecorpoikal,

In only one case was any apparent venefilt derived
from the treatment.

(2) Three cases of faclal erysipelas with severe faucial
céngestion were treated by Anti—diphtheritic-Serum._
No benefit except in the throat was observed: the
erysipelas running courses varied from 10 - 15 days
‘before spontantous cure.

(3) Five cases of BErysipelas of the féce were treated by
BErysipelas Antitoxin, the dose in each instance being
20 ccs. of serum.

The results were most disappointing. The fever was
mainteined from 9 to 22 days and the serum did not
shorten the time of toxaemia or have any apparent effect
on the lesion.

(4) The treatment of erysipelas by intramuscular injection
of 8carlet Fever Antitoxin (P.D. & Co.) was studled in

ten cases. The doses of serum were 10 c.c (one case):

15 COC/
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15 c.c (one case): 20 c.c. (two cases) and 30 c.c.
(six cases) .
.Three patients dled,while only one case appeared to
derlve immediate benefit.

(5) A more extensive study was made of the use of the
other type of Scerlet Fever Antitoxin, that of (B.W.&
Co.) as the results were distinctly promising from the
outset.

In all 41 patients were treated by intramuscular
injection of Scarlet Fever Antitoxin (B.W. & Co.)
There were 8 patients who received 20 c.c. of serum
while 33 patients received 30 c.c. of serum. |

All cases responded by a critical fall of temperature
with sibsidence of toxaemis within 36 hours and although
in 30% of cases the lesion was found to spread after the
treatment its intensity was very définitely lessened.

The lessening of the toxaemla was not marked quite so
soon in those patients receiving the smaller dose of

sSeTune.
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INTRAVENOUS SERUM THERAPY.

An extensive study was made of the use and value
of serum given by the intravenous route in cases of
severe erysipelas of the face (90 cases) and body (7
cases) .

The following varieties of serum were used =

(1) Polyvalent Antistreptococcic Serum.
(2) Erysipeles Antitoxin.

(3) scarlet Fever Antitoxin (P. Do & Coos)
(4) (Be W. & Co.)

(1) In three cases of srysipelas and cellutitis
occurring together the value of Polyvalent Antistrep-
tococelc Serum was tried. The injections were
followed by no rigors and by no crisis and there was
11ttle evidence of any therapeutic value, the lesion
spreading for sevéral days after treatment with
contimation of toxaemia.

(2) Fifteen cases of severe faclal erysipelas were
treated by the intravenous injection of 20 c.c. of
Erysipelas Antitoxin.

Thirteen patients had a rigor within one hour of

the injection but this was followed by improvement in
only two casess Four other patients appeared to

respond during the next few days, while seven cases

showed no benefit at all. ‘Bmo patients of this group

died/
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died after 3 - 7 days toxaemia from

(a) Bronchopneumonia.
(v) Ccardiac failure.

Recurrence of the erysipelas occurred in three of
these cases while 7 patients developed complications,
such as Scalp Abscess, Supparative Adenitis, Tonsill-
itis, Bronchopneumonis and Otorrhoea.

(3) Six cases of very severe faclilal erysipelas were
treated by intravenous injections of 30 ce.c. (P.D. & CoO.)
Scarlet Fever Antitoxine. Only one patient appeared to
have a crislis with declded beneficlal results: while
another patient diled from (1) senility, (2) myocarditis,
(3) toxaemia on 5th day. The other four cases fid not
show any sign of response to treatment until after the
10th day in each case, while three of these cases
developed complications (residual abscesses) .

(4) 73 cases of erysipelas (69 facial and 4 corporal)
were treated by intravenous injection of Scarlet Fever
Antitoxin (B.W. & Co.)

All these cases were acutely 111l and manifested
signs of extreme toxaemia: all exhibited well marked
erysipelas.

Ten patients died of whom seven suffered from
chronic alcoholism and senility: five patients dying
from terminal pneumonia and tiree from toxaemias and

cardiac/
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cardiac failure: one patient developed pneumonia during
convalescence which proved fatal, while another died
from specific mesaortitis.

Three of the cases which ended fatally were in
extremls on admission to hospital.

The results of the treatment except in two instances
were uniformly impressive. Generally a rigor followed
within one hour accompanied by slight respiratory
distress and often a slight cyanosis. In a small
number of cases the delirlum when present became more
marked. This rigor appeared to be controlled in some
instances by the use of adrefaxkxm.x by hypodermic
injection but this result was not constant.,

The patients were, however, generally quite comfortable
two hours after the serum injection: from 12 hours to
48 hours thereafter a crisis took place in all cases
accompanied by a fall in the pulse and respiration rates.
Within 24 hours the signs of toxsemia subslded.

In 40% of cases the lesion contimued to spread
after the crisis but always appemrred to be less intense
and less active.

In 60% of cases the lesion commenced to subside
soon after the crisis and heavy desquamation commenced
within 48 hours of the crisis. Many patients expressed
the/
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the desire to be allowed up within two days of the
treatment but the routine procedure was confinement to
bed for 7 days followed by 4 days convalescence béfore
dismissal from hospital.

Recurrence of the erysipelas without toxsemia
developed in eight patients who had received intravenous
serum therapy of Scarlet Fever Antitoxin (B.W. & Co.)
five of whom had a long history of recurrent attacks.

In this group complications developed in only five
cases: adenitis (one case), tonsillitis (one case),

residual abscess of eyelid (2 cases), of scalp (one case) .
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THE RESULTS OF SERUM THERAFPY
IN ERYSIPELAS.

In the estimation of the results of serum therapy
in Erysipelas, irrespective of the type of case, of the
type of serum or of the method of administration, the
observations were particularly noted first in connection
with immediate effects and secondly in the remote effects.

The immediate effects of serum therapy were noted in
commection with the following points:-
(1) The Course of the Temperature.
(2) The Circulatory System.
(3) The Toxaemia.
(4) The Erysipelas Lesion.
(5) Serum Reactions.
Observations were made on the remote effects of
serum therapy with reference to =
(1) Complications.
(2) serum Reactions.
(3) Detentlon in Hospital.,

(4) Relapses.
(5) Case Mortality.
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IMMEDIATE EFFECTS.

(1) The Course of the Temperature.

In erysipelas the temperature 1s generally held to
be high and to run a variable course from five to fift-
eon days or longer. In a small series of control
cases observed in the preliminary investigation on
topival'therapy in Erysipelas this was found to be so,
the lowest temperature recorded being 1l00°F. and the
highest temperature 1050F,, whlle the average duration
of the pyrexia was 10 days.

The results of serum therapy in the cases under
review show that only one type of serum has any semblance
to a constant effect on the course of the temperature.
The group of cases of erysipelas treated by Scarlet
Fever Antitoxin (B.W. & Co.) all showed within from
twelve hours to forty=-cight hours a critical fall in the
temperature. In a small percentage of cases a post
critical elevation of temperature was observed and might
be due to recrudescence of toxaemia as no other causes
could be found.

This post critical elevation of temperature rarely lasted
longer than 12 = 24 hours.
In the cases treated by the intravenous method many

cases/
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cases exhibited a rigor associated with hyperpyrexia

and a dramatic crisis.
It is interesting to note that relapses were associated

with little febrile disturbance.
(2) The Cirgulatory System.

It was noted in all cases that the condition of
this system was directly dependent on the intensity of
the intoxication.

The group of cases treated by ?carlet Fever Antitoxin

(B.k. & Co.) 8ll menifested an immediste improvement in

the circulatory system after serum therapy.

All cases treated by serum intravenously who exhibited

a rigor manifested also signs of a definite increase in
the rate and the force of the action of the heart, but
within a few hours there was noted & very definite improve-
ment in the rate and quality of the pulse.

(3) THE TOXAEMIA.

In 81l the cases treated by serum therapy the toxaemia
was definitely snd markedly established being frequently
manifested by a low tension pulse, a dry furred tongue and
sordes, restlessness, irritability, marked insomnia and
frequently by delirium.

It was found difficult to differentiate, in some cases,
toxic delirium and alcoholic delirium as many of the male

cases/
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cages and a smaller percentage of the female cases were
found ¥o have a definite history of alcoholism.

The elimination of the toxaemla was found to be
early and constant only in cases of erysipselas treated by
Scarlet Fever Antitoxin (B.W. & Co.) and the maximum effects
were obtained by large doses of serum given by intramuscular
injection or in the more acutely ill cases by the intraven-
ous route.

(4) The Erysipelas Lesion.

All the cases of erysipelas under review, whether
corporal or faclal, exhibited well marked lesions
frequently with vesiculation.

No serum therapy was found to have a constant effect on the
lesion but Scarlet Fever Antitoxin (B.W. & Co.)-had
apparently some effect in many of the cases. |

In the group treated by this type of serum the lesion
contimied to spread in 40% of cases but appeared on
critical and careful observation and examination to be less
intense and less activs.

In 60% of cases, however, the erysipelas lesion commenced
to subside within 24 hours of the crisis, apparently brought
about by serum therapy, and the typical heavy desquamation
begah to manifest itself within 48 hours of the crisis.

(5)/
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(5) Serum Reactions.

No untoward effects in serum reactions were
observed after intradermal serum therapy or after
intramuscular serum therapy.

The intravenous route, however, when adopted,
produced frequently a rigor within one hour; this
was accompanied by increase in pulse rate and respira-
tion rate and sometimes by slight cyanosis: occasionally
the delirium appeared to be more marked: profuse
sweating followed a rise in temperature (sometimes 107°F.)
but within from five mimtes to 20 mimites the patient
returned to a normal state of things. This reaction was
not constantly but often controlled by adrenalin injection
and was looked on as possibly in the nature of a bronchial
spasm or hypersensitiveness to some foreign protein in the
serum.

The serum reactions were latterly eliminated almost
entirely by the perfection through practice of the
technique of serum therapy by the intravenous route, the
features which were latterly stressed being -

(1) the previous skin testing for supersensitiveness of
patients prior to intravenous serum therapy.
(2) The heat of the serum was approximated to blood heat.
(3) The rate of adminilistration.
No untoward results were observed in the cases under

review.



REMOTE EFFECTS.

(1) Complications.

The complications of erysipelas may be either
of a serious nature, e.g. nephritis, rneunonia and
endocarditis or what is more common,residual ahscess
formation. |

In a serlies of 50 cases observed as control
cases without serum therapy, complications developed as
follows:~-

Nephritis - 29
Pneumonia 4%
Bndocarditis 2%
Abscess 30%

These complications were found to be present in
almost the same percentages of all the cases of
erysipelas under review, except in those cases treated
by Scarlet Fever Antitoxin (B.W. & Co.), which groups
exhibited complications only in five out of a total of
73 cases treated by the intravenous method, and no
complications in 41 cases treated by intramuscular serum.

These complications were (1) Tonsillitis (one case),
(2) Adenitis (one case), and (3) Abscess formation (4.1%).

This figure 4.1% for abscess formation is very
striking/
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striking compared to 30% - the figure of abscess
formation found in a series of 50 control cases.

The absence of complications in the group treated
by the intramuscular route 1s difficult to interpret
except that all the most severe cases wgre treated by
intravenous serum therapy in the hope of a more
immediate beneficial reaction.

(2) Serum Reactions.

There were no cases of delayed serum sickness
but 2 cases exhibited on the 1llth and 14th day of the
serum therapy by the intravenous route well marked
serum rashes.

These rashes were both urticarial and quite trans-
ient in nature.
(3) Detention in Hospital.

Detention in hospital was definitely lessened in
the group treated by Scarlet Fever Antitoxin (B.W. & Co.)

Average durations 1n hospital:-
{1) Cases treated by Scarlet Fever Antitoxin (B. W. & Co.)

‘ 15 days.

(2) Cases not treated by serum (50 Control Cases)...28 days.
(3) Cases treated by other varieties of serum.......26 days.
(4) Relapses.

If a relapse 1s taken to mean a recrudescence of

erysipelas within a few days then all groups of cases

with various sera exhibited relapses with the exception

of/f
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of Scarlet Fever Antitoxin (B. W. & Co.)

In the latter group, however, a recurrence of the
disease was observed in eight cases occurring from
three days to six months after dismissal from hospital.
All these recurrences were remarkable for the absence
of foxaemia and the presence of the lesion in the same
site as that of the previous attack.

(5) Case Mortality.

In this series of 178 cases treated by serum
therapy 18 deaths occurred giving a figure of a fraction
over 10% for the mortality rate.

It is worthy of note, however, that this figure 1s
inclusive of all patients receiving serum therapy and
that»aibng these cases of thls series under review were
5 patients moribund ganiadmission to hospital and 12
patients suffering from some additional disease of a
serious nature which might well be estimated as the

cause of death rather then the eryslpelas toxaemia.



EXAMPLES OF CASES.

The following brief records of cases are given

to 1llustrate the clinical course of erysipelas

treated without serum and with the different types of

serume.

Cases No. 2, 4 and 6 represent control cases

untreated by serum and illustrating the possibility

of any erysipelas lesion assuming the wandering type
with a prolonged pyrexla and toxaemia and the possibil-
ity also of residual abscess formation, thus causing a

-long illness and heavy cost of hospitalisation of the
patient.
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CASE NO.

NAME .

AGE.

TYFE.

CLINICAL NOTES.

LESION.

TOXAEMIA.

75

2, (Control Case).

J’EQ

38 years.

Idiopathic (Primary).

Acutely 111: apparently ordinary type
of facial erysipelas which progressed
Into the wandering type with 20 days
pyrexia, 10 days toxaemia: 1lesion
subsfded after 24 days.

Bilateral faclal spreading over scalp,
neck, shoulders, chest, arms, trunk
and buttocks.

Well marked by sordes, by headache: and
later delirium especially at night.

COMPLICATIONS. Bronchitis.

SERUM .

RESULT.

REMARKS.

Contra-indicated on account of pulmonary
condition.

Prolonged illness: wandering erysipelas.
Protracted convalescence.

Case untreated by serum, studied as a
control case.
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CASE NO.

CLINICAL NOTES.

LESION.
TOXAEMIA.

COMPLICATIONS.

SERUM.
RESULT.

REMARKS .

76

4, (Control Case).

A.S.

58 years.
Idiopathice.

Acutely 111: (3rd day of illness on
admission.) Irregular pyrexisa.
990 - 103°F. for 12 days, settling by
lysis.

Bilateral facial erysipelas spreading
over the forehead and scalp.

Well marked by headache and vomiting
(4 days): mental confusion (5 days):
dry tongue and sordes (6 days.)

Abscess of eyelid: falling hair.
No serum.
Not very satisfactory.

Control case 1llustrating 12 days
pyrexia wilth continuance of toxaemia

and spread of lesion: abscess of eye-
1id as a complication.
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7.

CASE NO. 6 . (Control Case)

NAME . JeSe

AGE. 45 years.

TYFE. Idiopathic (Primary).

DAY OF ILLNESS. 6th day on admission to hospital.

DAY OF SERUM TREATMENT. No serum therapye.

CLINICAL NOTES. Acutely 11l with irregular pyrexia
1009F. = 1040F. lasting for 20 days
accompanied by spread of lesion.

LESION. Faolal erysipelas, bilateral, involv-
~ ing both ears and finally assuming
wandering type.

TOXAEMIA. Increased until delirium on 8th day: -
dry tongue and sordes present for
14 days.

COMPLICATIONS. Bronchitis.

RESULT. End result satisfactory.

REKARKS. As an apparent facial erysipelas which
assumed the wanderlng type - untreated -
by serum - 1illness running a course of :
20 days, with protracted convalescence.



78.

case No. 91. 1llustrates the non success of
-polvalent antistreptococcal serum therapy in a case of
cellulitis of the hand with erysipelas of the arm,
shoulder and trunk.

This serum has frequently been used in the past
few years but the results have in general been unsatis-
factory and unreliable and the results in cases treated
by this serum in the present investigation have tended
to prove that there are no apparent specific antitoxic

effects obtained by its use.
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CASE NO.
NAME.
AGE.
TYPE.

DAY OF ILLNESS.

DAY OF SERUM TREATMENT.

CLINICAL NOTES.

LESION.

TOXAEMIA.

COMPLICATIONS.

RESULT.

REMARKS.

73.

W.C.
49 years.
Traumatice.
3rd Day.
3rd Day.

Injury to finger resulting 1n
cellutitis of hand and arm with
erysipelas of shoulder. No
reponse apparent to serum therapy:
4 weeks acute illness.

Cellutitis of hand and arm.
Erysipelas of shoulder.

Persistent headache and vomiting:
dry furred tongue, slow soft pulse,
cyanosis, delirium at nights. No
apparent improvement after serum
therapye.

Abscess formatlon of cellular tissues
of arm requiring multiple incisions.
Recurrence of erysipelas in 3rd
week.

Unsatisfactory from the point of view
of serum therapy.

Case of Cellutitis of hand and arm

with erysipelas of upper arm and
shoulder/




Lo
()

shoulder treated by Folyvalent
Antistreptococcal serum
intravenously (40 c.c.) no
=weneficial results,
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Cases No. 3, 4 and 5 are records of erysipelas
treated by a so-called specific erysipelas strepto-
coccus antitoxin.

These records are gquite typical of the results
obtained by the frequent use of this serum during
the investigation. The results were very disappoint-
ing, and there was no evidence at all to indicate that

the serum was possessed of any specific antitoxin.
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CLINICAL NORES

LESION .«

TOXAEMIA.

COMPLICATIONS

SERUM.

RESULL .

REMARKS .

82.

H.G.
42 years.
Idiopsthic.

Acutely ill: ¥sucisl congestion;
irregular pyrexia for 3 days
after serun.

Bilsteral facisl.

Headache severe: tongue furred and
dry. Toxaemia present for 6 days.

Double Otorrhoea.

Erysipelas Antitoxin. 20 c.c.
Intravenously.

Rather unsatisfactory: Irregular
pyrexia for 7 deys with continuance
of toxaemis and_spread of lesion.

No apparent specific reaction from
erysipelas Antitoxin.
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83.

CASE NO. 4,
NAME W.F,
AGE. 40 Years
TYPE. Idiopathic (Recurrent)
8
CLINICAL NOTES A Acutely 11l 4th day. Te 102. P. 128

Re 24. after serum therepy irregular
pyrexia until the 23rd. daye.

IESION Billeteral faclal erysiplas including
nose and forehead.

TOXAEMIA. Well marked by severe headache, furred
dry tongue, mental confusion, low

tension pulse

COMPLICATIONS. Multiple abscess formation of scalp,
: chest wall, and cervical glands.
Recurrence 5th week.

SERUM. Eryiipelas Antitoxin 20 c.c. intravenous-
Y e :
RESULT. Definitely unsatisfactory.
REMARKS. Irregular pyrexia for 23 days after

serum with toxaemla maintained for
8 days. Spread of lesion over
scalp, neck and chest wall followed
by abscess formation.

Recurrence 5th week.

No apparent specific reaction from
Erysipelas Antitoxin.




Temperature IFahrenheit)

Entered at Stationers Jtall.

Printed and Published ly Wodderspocn*C*B?GeteStreet

f+t

Minosway

wce.z2

HI !

Goulds

Clinical

Chart,

y-j iTenatjrudel

raturr

cn



CASE NO.

NAME .

CLINICAL NOTES.

IESION.

TOXAEMIA.

COMPLICATIONS.

SERUM.

RESULT.

REMARKS .

84.

5e

E. McKe.

56 years.

Idiopathice.

Acutely ill. Before serum T.1l03,
P.112, R.24. Irregular pyrexia
after serum for 4 days.

T.P.R. normal on 9th day of illness.

Bilateral facial erysipelas: scalp
also involved.

Well marked by headache and delirium:
furred tongue and sordes lasting 3
days after serum therapy.

Scalp abscess.

20 c.c. Erysipelas Antitoxin intraven-
ously.

Definitely unsatisfactory.

No specific reaction from *rysipelas
Antitoxin.



Cases Nos. 6, 7, 21, 26, 41 and 68 are recorded
illustrating typical results of serum therapy in

erysipelas by the use of Scarlet Fever Streptococcus

Antitoxin. (B.W. & Co.)
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CASE NO.
NAME.
AGE.
TYE.

CLINICAL NOTES.

ILESION.

TOXAEMIA.

COMPLICATIONS.

SERUM .

RESULT.

REMARKS.,

86.

Ge

C.D; (Male)

33 years.
Idiopathice.

First attack of acute facial bilat-
eral erysipelas. Acutely 1ill.
7.104., P.120. R.28. Before serum.
T, 974.P.80. R.24. 24 hours after
serume.

Bilateral facial erysipelas with
oedema of eyelids.

Marked by heédache, furred dry
tongue, rapid low tension pulse.

Nil.

Scarlet Fever Antitoxin (B.W. & Co,)
30 cece Intramiscularly.

Excellent: Immediate crisis with
elimination of toxaemia and sub-
sidence of the lesion: uninterrup-
ted convalscence.

The patient, a commercial traveller,
was a strongly built and apparently
good living type and although very
111 and toxic on admisson made a
dramatic recovery after serum
therap'y .
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CASE NO.
NAME.
AGE.
TYPE.

DAY OF ILINESS.

DAY OF SERUM TREATMENT.

CLINICAL NOTES.

LESION.

TOXAEMIA.

COMPLICATIONS.

RESULT.

REMARKS.

24

87.

7.

G.S.

31 years.

Traumatic.
2nd day.
4th day.

Injury to nose - abrasion followed
by acute illness. Before serum
T.104. P.120 R+36.
hours after serum. T.97. P.80. Re.26.

Bilateral facial erysipelas, nose
and forehead also involved.

Well marked by headache, vomiting,
delirium, dry tongue and low
tension pulse.

Nil.
Excellent.

Drametic crisis after 20 c.c.
Scarlet Fever Antltoxin (B.W. & Co
Intramuscularly followed by elim-
ination of toxaemia in 24 hours
and sdibsldence of lesion within
48 hours after serum therapy.
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CASE NO.

CLINICAL NOTES.

IESION.

TOXAEMIA.

COMPLICATIONS.

SERUM .

RESULT.

REMARKS.

88.

21.

JeCGo

60 years.
Idiopathice

Acutely 111 and rather toxic.
T01024o P01200 R.26- Refore serume.
To o8. Po 96- Ro24o 12 hours
after serum.

Bilateral faciel erysipelas involving
also the forehead.

Headache very severe: tongue dry and
very dirty. Slightly mentally
confuaed . -

Nil.

Scarlet Fever Antitoxin (B.W. & Co.)
20 c.c. Intravenously.

Excellent: immedlate crisis with
6limination of toxaemlia and sub-
sidence of lesion within 36 hours.
uninterrupted convalescence.

Slight rigor 1 hour after serum.
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CASE NO.

NAME.

AGE.
TYPE.

CLINICAL NOTES.

IFESION.

TOXAEMIA.

COMPLICATIONS.

SERUM .

RESULT.

REMARKS.

26,

J.F.

31 years.,
Idiopathic.

Acute actively spreading erysipelas

of face.
Before serum T.106. P.130., R.22,
12 hours after serum T. 987. P. 90l R.22,

Bilateral faclal erysipelas spreading
rapidly: subsidence within 24 hours of
serum therapy.

Headache severe: tongue very furred and
dry: pulse of low tension.

Nil.

Scarlet Fever Antitoxin (B.W. & Co.)
20 c.c. intravenously.

Excellent result. Immedlate crisis and
post critical disappearance of fever,
toxeemia and of lesion.

Excellent result of serum therapy in
very 111 patient with Scarlet Fever
Antitoxin (B.W. & CO.) serum.
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CASE NO.
NAME .
AGE.

TYPE.

CLINICAL NOTES.

IESION.

TOXAEMIA.

COMPLICATIONS.

SERUM.

RESULT.

REMARKS.

90.

4]1.
S.R.

23.
Post Operastive.

Incised wound of neck followed by
acute faciasl erysipelas bilateral
lesion.

2nd day of illness T.1l04. P. 120. R.26.

12 hours after serum T.972. P.100. R.26.
Uninterrupted convalescence.

Bilateral faclal erysipelas: subsided
36 hours after serum.

Well marked by headache: dry, furred
tongue: these toxlc slgns and symtoms
were not present 24 hours after serum
therapy.

Nil.

Scarlet Fever Antitoxin (B.W. & Cos)
intravenously.

Bxcellent.

Immediate crisis after serum with elim-
ination of toxaemlia and subsidence of
lesion.
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91.

CASE NO. 68.

NAME. J.H.

AGE. 50 years.

IYFE. Idiopathic (P?imgry).

CLINICAL NOTES. Acutely 1ill: T«104. P.100. R.24.

12 hours after serum. T. 97. P.80. R.22.

IESION. Bilateral facial erysipelas which sub-
sided 24 hours later.,

TOXAEMIA. Headache severe: slight delirium:
tongue very dry: sordes present.

COMPLICATIONS. Nil.

SERUM. Scarlet Fever Antitoxin (B.W. & Co.)

30 cece intravenously.

RESULT. Excellent.
REMARKS. Immediate crisis with elimination of

toxaemia and post critical subsidence
of lesion.
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Cases Bo. 22, 64 and 168 illustrate serum therapy
in erysipelas using Scarlet Fever Streptococcus
Antitoxin (P.D. & Co.)

This type of serum was apparently less reliable
and of less value than the other (B.W. & Co.)

Scarlet Fever Antitoxin.
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CASE NO.

NAME .,

CLINICAL NOTES.

LESION.

TOXAEMIA.

COMPLICATIONS.

SERUM.

RESULT.

REMARKS .

93

22,

R.H,

52 years.
Idiopathic.

Moderately 111: 7.2028. p.96. R.24.
(3rd day)
24 hours after serum. T.1l0l. P.108. R.26.

(4th day)
48 hours after serum TolOlo P.88. R.24.

(5th day)
72 hours after serum T.987. P.88. R.24.

(6th day)
Bilateral facial erysipelas (intense.)

Well marked by headache (severe) and by dry
tongue and sordes: still toxic on 6th
day . ’

Nil.

Scarlet Fever Antitoxin (P.D. & Co.) 30 c.c.
intramusculerly.

Not wery satisfactory.

Illustrating the lessened value of the
(P.D. & Co.) brand of serum.
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CASE NO.

CLINICAL NOTES.

IESION.

TOXAEMIA.

" COMPLICATIONS.

SERUM.

94.

64.
JeCe
38 years.
Traumatic.
Acutely ill. Scalp wound septic.
Refore serum T.l105, P.112,. R.26.
24 hours after serum T.102 oPolOSo R026c

Irregular pyrexia until 12th day of 11ll-
ness.

Bilateral faclal and scalp erysipelas
not influenced by serum therapy.

Headache severé: tongue very dry and
furred. Delirium marked: toxaemia
- present 6 days.

Abscesses of scalp and eyelids.

30 c.c. Scarlet Fever Antitoxin (P.D. &
Co.) intravenously.

Definitely unsatisfactory.

Case of acute erysipelas of face treated
by (P.D. & Co.) type of serum without
beneficlal effects.
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CASE NO. 168.

NAME. E.R.

AGE. 50 years.

TYPE. Idiopathic. (Primary)

————

CLINICAL NOTES. Acutely ill: 17,1024, P.116. R.26. before

serum.

36 hours after serum T. 97. P. 92. R.22,
IESION. Extensive lesion affecting both cheeks, nose
and forehead: slight spread after serum -

therapy.

TOXAEMIA. Moderate on admission on 2nd day of illness:
very much increased by 3rd day of illness.

COMPLICATIONS. Nil.

SERUM. 30 c.c. Scarlet Fever Antitoxin (P.D. & Co.)
intravenously.
RESULT. Rigor 2 hour after serum. Crisis within

%% hours. Post critical elevation of
temperature 5th day. Lessening of tox-
semia and partial subsidence of lesion
within 48 hours.

REMARKS. Case of acute erysipelas of face with

toxeemia which responded satisfactorily
to Scarlet Fever Antitoxin (P.D. & Co.)
intravenously.

(Exception to the rule with this type of
serume.
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SUMMARY OF RESULTS.

Two tables have been prepared to summarise the results
of the clinical investigations on serum therspy in erysipe-
las. The total number of cases treated was 178 which
included 5 cases moribund on admission to hospital and
12 cases in which the erysipelas was essentislly an inter-
current infection or superimposed on some other pathological
condition.

Table A. shows the Age Groups, the number of cases and
of deaths in each group.

The mortality figure of 10.1% is thus not corrected in
any way but is inclusive of all deaths of pstients receiving
serum therapy even when admitted to hospital in a moribund
condition.

Tgble B. has been prepared to summarise the results of
the serum therapy inveatigation snd shows the apparent out-—-
standing value of Scarlet Fever Antitoxin (B.W. & Co.) as a
therapeutic measure.

In estimating the beneficial results obtained, due
considerstion has been given to the effects of the serum on
the pyrexia, tne circulation, the toxaemia and the lesion;

elso on complications and recurrences.
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TABIE A.
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RESULTS OF SERUM THERAPY IN ERYSIFELAS.
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OTHER FEATURES OF THE INVESTIGATION.

I. BACTERIOLOGY.

During the clinical investigations on serum therapy
some of the bacteriological aspects were studied. The
work consisted of the 1solation of the organism of
erysipelas, the preparation of the erysipelas toxin
and the experimental use of the toxin as a skin test of
susceptibility to the disease. This letter test is

now known as the Birkhaug skin test 1n Erysilpelas.

(A) THE ISOLATION OF THE CAUSAL ORGANISM OF ERYSIPELAS.

It was decided to make attempts to obtain cultures
from various sources possibly containing the organism
of Brysipelas. These sources were as follows:-

(1) The spreading margin of the erysipelas lesion.

(2) The pus of a residual erysipelas abscess.

(3) The blood of patient with active erysipelas.

(4) The desquamated skin of the erysipelas lesion.

(5) The fluid from the vesicles a bullae of
erysipelas.
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FECHNIQUE AND METHODS.

All technique and methods were adabted from
(1) Mannual of Bacteriology (Muir & Ritchie).

(2) Introduction to Practical Bacteriology (Mackie &
McCartney) .

During the bacteriological investigations the
following media were used and were prepared fresh as
required.

(1) Tryptic digest broth (21 days)
(%) Tryptic digest Agar.

(3) Hartley's broth.

(4) Blood Agar.

The fluld media were prepared for all primary
inoculations and the solid media were used for
subcultures.

PREFPARATION OF MEDIA.

(1) Tryptic Digest (21 days) .

) Fresh horse hearteecececceesceess 1 1b meat.
Add 1,000c.c. water.

Render alkeline with 4% Na 0 H.

Heat in Koch steriliser at 80YC. for 30 mins.
Add 20 c.c. tr‘ypéin.

Add 40 c.c. chloroform.

Incubate at 370C for 10 days.

Add 20 c.c. trypsin.

After 10th day of incubation, test reaction of
medium daily with litmus paper and add 4% NaO.H.
as required to keep the mixture alkaline.

G U1 N

NI TN G, TN P N
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(2)

(4)
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Digest Agar (21 days).

(1) Tryptic digest (21 A2YSE) eeevrvssscccsseass 800 c.cCo

(2) Add Na.cl. O 25% teseseseercsecnscesssnseee 4 gm.
(3) Add Ag&r fibre sﬁ LI I R I I I A A I I N I I I N N S 24 gm
(4) Dissolve at 115°C for 20 minutes.
(5) Render slightly alkaline while hot with‘I Na.0.H.
(6) Cool medium to 40°C under tap water.
(7) Add white of an egg to 1 litre of medium, to
clarify same.
(8) Put medium in Koch steriliser for 2 hours.
(9) Filter in steamer through Chardin paper.
(10) Tube the medium and sterilise same repeatedly as
required.

Hartley's Broth.

(1) Horse heart muscle (minced and fat free) ..... 150
(2) Tap Water ® 0 06 05 2 60 060000000008 0000000 0000000000 250
(3) Heat in steamer to 80°C.
(4) Add 0.8% sodium carbonate (Anhydrous) ececeee.. 250
(5) Cool down to 45°¢.
(6) Add chloroform o 0 8 ¢ 00 00000 O OO OO OSSO P E SO GO PSS OO DN 5
(7) Add pancreatic extract ceeccccecccccaccccoscee 5
(8) Incubate mixture at 37°C for 6 hours.
(9) Add 40 c.c. normal H.Cl. and heat in the steamer
for 30 minutes.

(10) Cool medium and filter.

(11) Adjust reaction to pH. 7.6.

(12) Sterilise finally in Autoclave.

. In step (7) the Pancreative Extract used was
rrepared from fresh pig pancreas.
Blood Agsar.

This medium was prepared according to method
described by Muir & Ritchie, the blood being obtained by

vein puncture from convalescent pneumonia patients.
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CULTURAL METHODS.

The primary inoculations were made into both
Tryptic digest and Hartley's broth and the cultures were
incubated at 37°0C. These were examined after 24 hours
and again after 48 hours incubation.

Subcultures were made on Tryptic digest Agar and on

Blood Agar plates.

STAINING METHODS.

Smears were prepared from the cultures and were

stained by Gram's method prior to microscopical examination.

SPECIAL TECHNICAL METHODS.

(1) In the case of the experimental isolation of the
erysipelas organism from the acute lesion, the method
adopted was that of cleansing the skin with pure ether and
scerification of the spreading margin of the lesion. This
scarification was performed with a small sterilised scari-
fier at right angles to the spreading margin thus including
the area of skin just beyond the actual margin. Inocula-
tion of fluid medium was then made from the exuding blood
serum which would contain some exudation from the ruptured
lymphatic chammels of the skin.

(2) The 1isolation of organisms from pus of residual

abscesses/
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abscesses of erysipelas was carried out according to the
technique of Muir & Ritchie.

(3) Blood cultures were made from patients suffering
from acute and active erysipelas lesions. The technique
employed was that of Muir & Ritchile.

(4) Isolation of organisms from the desquamated
skin of an erysipelas lesion was performed by transferring
the skin direct to fluld medium.

(5) The inoculation of fluid medium with fluid from
the vesicles and bullae of an actlive erysipelas lesion
was performed by cleansing the surface with pure ether
and then by careful puncture by means of a fine skiﬂ
testing needle fitted to a2 small hypodermic syringe which
had been carefully sterilised.

RESULTS.

After some preliminary attempts accompanled by many
failures the various methods of technique were finally
perfected and the 1solation of organisms from the various
sources was attempted from time to time as suitable cases
preéented themselves for admission to the wards of the
hospital.

(1) Heemolytic streptococci were isolated from the
spreading margin of the erysipelas lesion in 38 cases of
Primary Idiopathic or Traumatic erysipelas. The result-

ing/
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resulting growth in 2 other cases was staphylococcus aureus
while 10 cases of Recurrent iaclal Erysipelas exhibited no
growth after 72 hours incubation of cultures.

(2) In twenty cases the pus from residual abscess
formation was examined and found to contain the streptoco-
cci. On culture, the organisms were obtained in pure
culture. in 18 cases,but in 2 cases the predominat ing
organism proved to be staphylococcus sureus, although a few
colonies of streptococci were observed on subculture but
died out rapidly.

(3) Blood cultures were made by vein puncture from
12 patients suffering from erysipelas: prolonged incubation
regsulted in 10 negative results while 2 gultures were

found to be contaminated.
(4)  All attempts to isolate organisms of the strepto-

coccal group from squama proved quite unsuccessful.

(5) The isolation of organisms& from the fluld of the
vesicles or bullas in sctive erysipelas lesions was
ettenpted in 20 osses of facial or corporal erysipelas.
Haemolytiec streptococci were obtained in culture only on

3 oocasions.
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B. PREPARATION OF TOXIN.

The preparation of erysipelas streptococcal toxin
was undertaken for the subsequent experimental skin
tests.

This was done by isolating the organism in pure
culture from the spreading margin of the lesion exhibited
by a young male adult with acute facial idiopathiec
erysipelas. The primary inoculation was made in
Hartley's broth and resulted in a pure growth of short
chained cocci which on subculture on blood agar plates
exhibited well marked haemolytic reaction.

This organism proved to be highly virulent for mice
which are accepted as somewhat insusceptible to the
streptococci; the intraperitoneal injection of 1 c.c. of
the primary fluid culture after 24 hours incubation at
370C resulted in the death of a white mouse (No. 11).
After 48 hours incubation at 37°C the culture was tested
again; a serles of 5 mice were each given by intraperi-
toneal injection 1 c.c. of the 48 hours old streptococcal
culture while a control series of 5 mice each were
injected intraperitoneally with 1l c.c. of sterile Hartley's
broth.

The control series remained healthy while the mice
died as follows:-

Mouse/
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Mouse No. 12

n L] 13
Mouse No. 12. Died 2nd Day.
noon 33, Died 4th Day.
woon 34, Died 2nd Day.
" " 15. Died 5th Day.
noon 5, Died 6th Day.

The cause of death of Mouse No. 1ll. appeared to be
from a rapidly fatal septicasemia while the virulence of
the organism was high.

This virulence appeared to be lost quite definitely
after the organism was incubated in fluld culture medium
for the further perlod of 24 hours as the series of mice
subsequently tested died of a sub acute septicaemia
mainly characterised by prostration and diarrhoea.

Examination of the organisms of the 48 hours incub-
ation proved them culturally and morphologically to be
haemolytic streptococcl and a subculture was then made into
a flask of Hartley's broth (p.H 7:6.) This flask was
frequently agitated and the culture incubated for 72 hours.
This broth culture was subsequently passed through a
Berkefeld filter and the toxin filtrate used for skin
testing experiments.

The toxin was preserved by the addition of 0.5%
phenol. ‘

This toxin will be referred to as Toxin (R).

As a means of control half the toxin was boiled for
1 hour (Toxinlc) while all the experiments were repeated
using rrysipelas. Streptococcus Toxin prepared in Parke
pavis/
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Davis Research Laboratory in Detroit. This toxin will

be referred to as Toxin (D).
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(2) SEKIN TESTING EXPERIMENTS.

Birkhaug has described the skin reaction to Erysi-
pelas streptococcal injection intradermally and his name
has been assigned to the erysipelas susceptibility test
similar to the Dick and Schick tests in Soarlet Fever
and Diphtheria.

Prior to performing the Birkhaug tests on patients
the potency of Toxin (R) and of Roxin (D) was tested by
animal inoculation. A series of mice were injected
intraperitoneally with varying quantities of Toxin but all
mice were unaffected. (Table D).
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RESULTS OF EXFERIMENTAL INOCULATION OF MICE FOR
POTENCY OF TOXIN OF STREPTOCOCCUS ERYSIFELAS.

s O S N G G S G SR G S G G G Y G R B G G G G GF G R S0 G R GIS I BT S G W S WS W

TABLE D.
oo o o o o e e e e e A - e ——————— -
: MOUSE :AMOUNT OF : TYPE OF TOXIN : RESULT AFTER :
! NUMBER. ! TOXIN. ! '\ 7 DaYS. ;
P ———— e ————— ittt el e it -
' 21, | 0.001 ceco. | Toxin (D) ' Alive. '
1 22, ! 0,005 c.c.! Toxin (D) ! Alive. :
t 23 . t O¢ 05 ceCe Toxin (D) ! Alive. []
i 24. | 0. 5 cec. | Toxin (D) ' Alive. !
! 25. ! 5, CeCo ! Toxin (D) ' Alive. '
' 26. 1 0.001 cecCo i Toxir (R) ! Alive. )
I 27. | 0,005 c.c. ! Toxin (R) ' Alive. H
I 28, } 0. 05 c.c. ! Toxin (R) ! Alive. '
1 29¢ 1t Oe 5 CoCo i Toxin (R) I Alive. i
: 30. : 5, CeCoe : Toxin (R) : Alive. :
| : ' ; l
] ] ] ' ]
] 1 1 ] 1

. D e G Y S N G G G G W IR T G G G PV I R S TS G Y Y G (P N W S G G G MR GO S @h 6 W T G G G . G W N A e G S - -
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Two rabbits, however, receiving 0.5 c.c. of toxin
int ravenously both suffered from temporary malaise lasting
two and three days respectively . {Table E).

Ag a control a third rabbit was injected with a
gimilsr amount of Toxin (¢) and exhibited no abnormal

/___,,Signs.of disturbance as a result of the experiment.
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RESULTS OF EXPERIMENTAL INOCULATION OF RABBITS
FOR POTENCY OF TOXIN OF STREPTOCOCCUS ERYSIFERIAS.

D Gn e G T N T T - —— . WIS SN PEY e G R GU S Y G T T GRS MR = WS W e G S v WO W W W

TARIE E.

T v N
'RABBIT ! AMOUNT OF ! TYPE OF ' RESULT.
:NUMBER. : TOXIN. : TOXIN. :

S e — S S ———
] ] 1 I

. ' 0.5 coCe Toxin (D) ) Malaise (2 DAYS.)
| | i |

yCTTTTTT y o TTTTTTTTr . I
] ] ] ]

R ' 045 cecCe ! Toxin (R) ! Malaise (3 DAYS.)
J— S S S
| ! ! |

i S5e ! 0¢5 CecCe ! Poxin (0O) ! No ‘effect.

: | i |

1 ] ] ]
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The potency of the toxins was next tested by intra-
dermal injection in a rabbit. A young rabbit was shaved
over the abdomen and flanks and the skin cleansed
thoroughly with ether. The injections of both Toxin (D)
and Poxin (R) were made intradermally, the amounts being
0.01 c.c. of each toxin, while a similar quantity of
toxin (C) was injected as a control. Both Toxin (R) and
Toxin (D) produced in 24 hours a faint but gquite definite
circular area of erythema measuring asbout 1 cm. in diameter.
After 48 hours these skin reactions were more clesarly
defined and faded thereafter leaving no observsble
staining and no desquanmation.

The first experiment with erysipelas patients was
conducted on a series of 50 cases of erysipelas of
various types and at different stages of the illness.
These patients were first subjected to the Diock test and
subsequently to the Birkhaug test, both (R) and (D)
toxins being used and the heated toxins used as a control,
toxin (C).

Technique.

The streptococcus erysipelatis toxins were made up
in dilutions of 15%5 and the amount injected in each case
was 0.1 c.c. This amount was injected intradermally into

the skin of the left forearm by means of a fine skin test—

ing needle and syringe. The control injection wsas made

into/
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into the skin of the right forearm and the results were
examined 12 hours, 24 hours, 48 hours and 72 hours later.
The reaction of an erythematous area with a minimum dia~
neter of one centimeter was considered positive. The
following table shows the results with a faint positive
resction being indicated by & plus mark (+) definite
positive by double plus (++), a marked positive reasction
by three plus marks (+++) and a fading reaction by the
positive mark followed by s minus sign e.g. (+ ~).

All Dick tests were performed by us ing Dick Toxins
supplied by Borroughs, VWellcome & Co. and the same tech-

nique as for Birkhaug Tests.
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With the same toxins the Birkhaug test was
performed on a number of male pneumonia patients
including 7 boys; some of the cases were 111,

some were convalescent.

RESULTS OF BIRKHAUG TEST AND DICK YESTS
IN PNEUMONIA PATIENTS USING TOXIN (D)
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A series of ceses of Scarlet Fever at different
stages of the 1llness were treated with the same
erysipelas Toxin using Toxin (R) and in all cases the

Birkhaug Test proved positive.

RESULTS OF BIRKHAUG TEST AND DICK TESTS IN
SCARIET FEVER PATIENTS USING TOXIN (R)
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SKIN TESTS IN ERYSIPELAS USING TOXIN AND ANTITOXIN

MIXTURES.

A series of skin tests was subsequently performed
on erysipelas patients at all stages of the lllness
using mixtures of (1) Erysipelas Streptococcus Toxin (D)
and Concentrated Scarlet Fever Antitoxin (P.D. & Co.)
(2) Brysipelas Streptococcus Toxin (D)

and
Concentrated Scarlet Fever Antitoxin (B.W. & Co.)
(3) Erysipelas Streptococcus Toxin (D)
and
Concentrated Erysipelas Antitoxin (P.D. & CO.)
(4) Erysipelas Streptococcus Toxin (D)
and |

Convalescent Brysipelas Serum.

TECHN IQUE.

The mixture of Toxin (D) Iéﬁﬁ'and equal quantities
of the various sera were prepared in sterile ampoules
just immediately before use. The three types of antl-
toxin are those prepared on a bommercial basis by well
known drug firms.

The convalescent erysipelas serum was prepared by

vein puncture of a case of eryslpelas on the 10th day of -

the/
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the illness, the patient veing a male adult suffering
from primery idiopathic erysipelsas. The technique of the
intradermal injections was similar to all preceding skin

tests
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RESULTS OF SKTIN TESTS IN ERYSIPELAS
USING TOXIN ANTITOXIN MIXTURES.
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A. Mixture: ZErysipelas Toxin and Scerlet Fever
Antitoxin (P.D.&.Co.)
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B. Mixture: Erysipelas Toxin and Scarlet Fever
. Antitoxin (B.W.&.Co.)
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C. Mixture: Erysipelas Toxin and Erysipelas
Streptococcus Antitoxin (prepared
by Parke, Davis & Co.)

TABIE N.

---------------------- Bt Bttt
 NUMBER OF } RESULT OF : RESULT OF :RESULT OF SKIN TEST :
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D. Mixture: Erysipelas Toxin and convalescent
Erysipelas serum.
TARBIE O.
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INTERPRETATION OF RESULTS OF SKIN TESTING EXPERIMENTS.

The few experiments performed and the few cases
tested 1n each experiment are perhaps inadequate on
which to make definite conclusions but it would appear
from the results obtained in this investigation that
the toxin of erysipelas streptococcus causes a skin
reaction in patients who are susceptible to erysipelas
quite similar to the Dick reaction in Scarlet Fever and
Schick reaction in Diphtheria. It would appear from
table F and G that the Birkhaug test 1is strongly positive
during the first few days of erysipelas and becomes
negative from the 9th to the 12th day after which the re-
action again becomes positive. From Table H. it appears
that most adults are insusceptiole to erysipelas but is is
interesting to cbserve the positive reaction in two boys
susceptible to Scarlet Fever (Dick+’) and also two adults
with a previous history of eryslipelas. The results shown
in Table K appear to indicate the susceptibility of
Scarlet Fever patienta to Erysipelas.

The results of skin tests in erysipelas patients using
toxin antitoxin mixtures 1s interesting from the therapeutic
point of view as additional evidence to the clinical
investigations on serum therapy.

It is somewhat unexpected to find that the supposed

specific erysipelas streptococcus antitoxin will not
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not (Table N) neutralise an erysipelas toxin as shown

by skin reactions.

There is some evidence to show that the Scarlet
Fever Antitoxin does not neutralise the erysipelas
toxin although the Antitoxin (B.w. & Co. ) appears to
have (See Table ¥'.) some neutralising power.

The convalescent serum however is the most potent
serum available as evidenced by the results of skin

tests. (See Table 0)

111, TRANSMISSION OF FRYSIPELAS T0 ANIMALS.

During the studies of the bacteriology of erysipelas
it was decided to endeavour to transmit to animals the
erysipelatous skin infection from an active lesion in
man.

The strain of virulent streptococcl from which Toxin
(R) was prepared was used as the infecting agent and three
rabbits were used. The animals were shaved and the skin
over the flanks cleaned thoroughly. From & subculture on
Blood Agar a fine streptococcal suspenslon was prepared
with sterile saline (0.9%). Three intradermal injections
were made into the flank of each rabbit, the doses being
04001 CeCey 0.01 ceCe, O.1l. CeCe, respectively. Into the
opposite flanks was injected sterile saline imtradermally in
similar amounts.

The results of these experiments are reasonably

interesting/
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Rabbit No. 1. was unfortunately not properly controlled
during the skin . injection and it appeared rather doubht-
ful as to the actual injection being intradermal,

This rabbit showed three red areas of inflammation 24
hours later which rapidly became the slze of sixpenny
pleces and became coalescent in 48 hourse. This was
accompanled by malaise and latterly & phlegmonous condition
became apparent but quistened down in about € days time
leaving only a small scar.,

Rabbit No.2 however developed three typical srysipel-
atous areas measuring 1. cm. in dlameter after 24 hours.
The leslion caused by the largest injection of infective
meterial however rapidly became very acute and actively
epreéd over the flank towards the back and across the
abdomen of the rabbit.

In 48 hours the two other smsall lesions were submerged
in the general erysipelatous lesion of the abdomen. The
lesion was quite typical of ordinary erysipelas as seen in
man, having an angry red appearance, hot to touch, and
having quite an apmreclable ralsed margin at the spreading
edge. This lesion did not appear to cause much general
constitutional disturbance after the first two days and
begen to subside on the fifth day. Quite appreciable

desquamation was observed from the llth. day onwards and the

halr/
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hair over the flanks took over 6 weeks to grow in again.
Rabbit No. 3 developed (as No. 1l.) small phlegmonous
lesions which rapidly coalesced.
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CONCLUSIONS.

The results of the investigations on serum therapy in
Erygipelas appear to justify the following conclusions:-

(1) Serum therapy as an efficacious measure in Zrysipelss
is confined to the use of Scarlet Fever Antitoxin (B.W.& Co)
which administered early in the course of Erysipelas has a
definite effect on the subsequent course of the illness.

(2) Scarlet Fever Antitoxin (B.W.& Co), when used as &
therapeutic messure in Erysipelas precipitates an early
orisis, within from 24-48 hours generally, sccompanied by
& definite eliminetion of toxsemia and a iarying degree of
subgidence of the Erysipelatous lesion.

(5) ®he time of the adminigtrstion of antitoxin and the
amount of serum used, together with the method of adminis-
tration are the factors which have & definite relationship
to the immediate and remote effects of serum therapy in
Erysipelas.

(4) Scarlet Fever Antitoxin (B.W.& Co), when used as &
therapeutic sgent in Erysipelas minimises complications of
the disease but does not prevent relapses or recurrences.

(5) There appears %o be no specific antitoxic properties
in the so-called Erysipelas Antitoxin (P.D.& Co), while the
value of Diphtheris Antitoxin and of Polyvalent antistrepto-

coccal Serum appears to be negligible.

¥ronm/
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From the clinical results of the investigationsg the
value of Scarlet ¥Fever Antitoxin (B.W.& Co) is very much
greaster than Scarlet ¥ever Antitoxin (P.D.& Co).

(6) The Streptococcus of Erysipelas can readily be iso—
lated from many cases of the disesse by the use of special
medium and technical methods.

(7) The toxin of the Streptococeus of Erysipelas can be
used by intradermal methods to indicate suseceptibility of
the individual to Erysipelas.

(8) Transmission of the Erysipelas lesion from man to
rabbits is possible but requires very careful technical

methods.
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DISCUSSION . -

Prior to the epidemic of Scarlet Pever in 1926, the
gerum treatment of Scarlatinal patients in the City of
Glasgow Corporation Fever Hospital &t Ruchill was confined
to the use of Polyvelent Antistreptococcal Serum and to
Convalescent Serum (Human).

The treatment by polyvalent antistreptococcic serum was
used mainly in cases of Scarlatina Anginosa in an endeavour
to neutralise the effects of the septic complications present
in sueh cases.

Human serum removed from convalescent patients on the
10th day of the disease by vein puncture of the arm had been
used prior to 1926 occasionally but only proved really
efficacious when the dosage was large: in consequence of the
obvious difficeulties of obtaining the necessary large amount
of convalescent serum for one therapeutic dose, the sappli-
cation of human convalescent serum therapy on a large scale
is definitely out of the question. The investigations,
therefore, in the light of previous serum therapy in Scar-
latina, were in the nature of clinical research on the value
of Sogarlet Fever Streptococcus Ant itoxin as a therapeutic
measure in Scarlatina.

It is admitted, in the first place, that the rationale
of the use of this serum presupposes s definite aetiologigal

factor/
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factor, namely the Haemolytic Streptococcus of Scarlet Fever.
The modern views of the American School and of our own workers
in this country appear to support the streptococcel theory
rather than the Italian theory of a filterable virus as the
caussl organism.

Einally,the publication in 1929 of the results of four
years of experiuwental researches on the Etiology of Scarlet
Fever by Toyoda, lioriwaki and Futagi (1) in Dairen, Manchuria
has brought to light many hitherto doubtful and unexplsined
points and difficulties in the streptococcal theory and on
critical examinsgtion leaves little doubt now on the subjeot.

During the investigations the routine treatment of
-patients suffering from Scarlet Fever was not altered in any
way and the teohnioél difficulties of gerum adminigtration
were not great. Criticiam may be made on the selection of
cases a8 all the really 11l patients during the epidemic were
treated by serum therapy thus leaving no control cases.

From the statistical point of view this selection of
cases mugt necessarily be ill-judged,but the extraordinary
value of the new gserum became very obvious from the early
days of the investigation and as & result the serum was not
withheld from patients who were sufficiently ill to indicate
that benefit would acorue from serum therapy. Thus the easy

and often accepted method of obtaining conmtrol cases was not

ugsed in this investigation.
However/



However, the general contial of the investigation was
obtained from a clinical comparison of the lengths of the
pyrexial periods, of the lengths of time of actual discomfort
of the patients, of the amounts of actual nursing and of the
response to such, of scarlet fever patients, before and after

the introduction of serum thersapy.
Woreover the fact thet the use of the serum has been

generally adopted in the treatment of Scarlatina sinsce this
initial investigation is of more importance from the clinician's
point of view than the presemtation of statistics of control
cases. .

Since 1326 the Scarlet Fever Streptocoscus Antitoxin has
been gonsigtently relied on in many epidemics and the type of
serum which tends to be especislly useful in Glasgow is made
by one particular firm (P.D.& 00). It is possible that the
strain of organism used by the manufacturers of the serum in
its preparstion is the fundamental resson for this tendency.
The use of the serum is8 attended with no untoward results under
ordingry circumstances and Jjudging by the results obtained,
the Scarlet Fever Streptococcus Antitoxin is an execeptionally
fine addition to the armamentarium of modern science.
Particularly is this so if one considers the use of this serum
also in BEr)sipelas which manifests meny clinical signs
indicative of toxaemis which is assumed, and generally accepted

to/
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to be due to a8 haemolytic streptococcus of the sasme group
as the streptococcus of Scarlatina. '

The fact that success in the local treatment of Erysi-
pelas is seldom met with can be estimated, and easily proved
by trisl, if one considers the legions of much advertiged and
well recommended ointments, lotions and other preparations.

A preliminary investigation on topical therapy in
krysipelas has borne out this fact and there is nothing to be
gained from Vaccine therapy according to Peters (2) and slso
recently to benson (3 ).

The investigation on the value of serum therapy in
Erysipelas assumes the haemolytic streptococcus to be the
caugal organism, end the geoverity of the illness due to the
general abgorption of toxing produced in the local erjysipelaton
lesion.

The results of this investigation are, if not altogether
convincing, nevertheless exceedingly interesting, and indicste
that at least one serum ig worthy of trial in the treatment of
Erysipelas. The use of Scarlet Fever Antitoxin (B.W.& Co) in
‘Erysipelas appears to have & definite action which it must be
admitted may be partly & non-specific protein reaction and
pertly an antitoxic effect. The other seras used during the
investigation, according to observed results, did not appear

to csuse specific reactions or protein reactions. The

&bsence/



1%

absence of any specific reaction from the use of so—called
sZrysipelas Streptococcus Antitoxin prepared by a relisble
firm of msnufecturers is rather unexpected but the results
show that there appears to be a greater proportion of anti-
toxin in Scarlet kever Antitoxin (B.W.& Co) which is capable
of neutralising some at least of the Erysipelas toxins, than
in the so-called Erysipelas Streptococcus Antitoxin. This
appears to be relatively so even with Scarlet Pever Antitoxin
(P.D.& Co) which, although highly sstisfasctory when used in
Scarlstina, yet is undoubtedly according to the observed
results of the investigation, of less value than Scarlet Fever

Antitoxin (B.W.& Co)-in the treatment of RErysipelas.
" Phus the elinical findings point to the fact that the

most potent antitoxin capable of neutralising toxins from the
heemolytic group is the antitoxin prepared from scarlet fever
streptocoacei. These clinical findings bear out the results

of experimental work on this subject by Parish and Okell (4 )
and seem sufficient to warrant the use of Scarlet Fever Anti-
toxin (B.W.& Co) in the treatmemt of Erysipelas.

The incidental work on the bacteriology, sérology, skin
tegts and animal experimentsl work is open to many criticisms
and the work is admittedly rather on the smsll scale to be
particularly convincing.

411 the work, however, was performed under many clinical

and/
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and laboratory difficulties without the help of any laborstory
attendamt, which necessitated much valuable time being spent
on certain matters reasonably included under the heading of
"spade work". Under other circumstances this time might have
been devoted to a more extensive and useful collstersl inves-

tigation.
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