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The first attempt to produce an antistrepto
coccic serum for the treatment of erysipelas came from

(i)the hands of Charnn and Roger in 1895. cultures of 

streptococci isolated from cases of erysipelas were 

grown in bouillon for ten days and this was concen

trated by evaporation to one tenth and placed in the 

autoclave at 115 degrees cent.. Thus they believed 

that they had preserved the original bacterial sub- 

stanc.e and its toxins. This was used to immunise a 

mule, giving 30 ccs. intravenously every second day. 

After about two weeks the mule was bled and the serum 

used in doses of about ten to fifteen ccs.. They 
reported good results, particularly in puerperal 

septicaemia without peritoneal localisation.
' jji'j (if)

La t e r Marmorek, Aronson, Moser, save he nko and 

numerous other workers in this field reported favour
able results with antistreptococcal serum in cases of 

erysipelas.
(b)More recently Goresco and Popesco reported very 

hopeful results in severe cases using a polyvalent 

antistreptococcal serum prepared by the Institute of 

Sero Vaccines, Bucarest.(hr J. cantacuzene ) Their 

report was on some eighty cases with a doseage of 

one cc. or more daily, the results being very sat

isfactory in nearly every case. The most marked feat

ure was very often a great improvement in the general 

condition of the patient even if the temperature re-

HISTORICAL NOTE.



hy lysis. The local lesion improved rapidly and 

relapses were rare, control cases treated with nor

mal horse serum gave negative results.



Tin-] SERUM TREATMENT OF ERYSIPELAS .
B irkhau g 1 s Antitoxin.

In May 1926 Birkhaug announced tiie production 

of an antitoxic serum prepared against the erysipelas

streptococcus By a method similar to that employed
( s ;by Dochez in the making of his scarlet fever anti

toxin.
(l, 10,Recent work on the haemolytic streptococcus by

serological methods has tended to demonstrate type
(u)specificity within this large group. Birkhaug had 

previously demonstrated by agglutination and absorp

tion that 9l.sfb of erysipelatous strains of haemo
lytic streptococci isolated from typical erysipelat

ous lesions fell antigenically into one group and 

could be easily differentiated from the strains of 

other haemolytic streptococci not obtained from cases 

of erysipelas.
03)Continuing this work hé prepared a toxin from 

this group of streptococci and using a technique sim

ilar to that of the Bick and Schick tests investig

ated the neutralization of this toxin. He found 

that it was regularly neutralized by convalescent 

erysipelas serum and by erysipelas anti streptococcal 

donkev or rabbit serum and not by Dochez scarlet 

anti streptococcal serum or normal rabbit or donkey 

serum. He considered that he had demonstrated the 

presence of this toxin in the blood seiam and urine 

of cases of erysipelas.
It. was found tiy Bivers and Tillet tnat injec-



into the skin of normal susceptible rabbits gave rise 
to lesions which were in some cases similar to human 
erysipelas. These lesions could, be prevented by 
the previous intra-venous injection, twenty four hours 
before, of serum from immunized rabbits or donkeys. 
Local immunity could be produced by infiltrating the 
I skin with immune serum before Injecting the strepto
cocci and Eirkhaug stated that this immunity was 
specific for the type of streptococcus used to immun
ise the animal in the production of the serum. More 
recent work by Singer and Kaptan, however, would 
suggest that there is considerable overlapping in 
the antigenic properties of the various groups of 
haemolytic streptococci and quite possibly all pro
duce almost the same, if not quite the same, toxin.

(7)Birkhaug reported sixty cases treated by means 
of his serum with an average single dose of I5ccs.- 
of the'concentrated form given as early as possible 
in the disease and usually not repeated. His results 
were striking, and in cases treated early consisted 
in a prompt improvement in toxic depression, a rapid 
and critical fall in temperature and pulse and a 
rapid disappearance and fading of the erysipelatous 
lesion.

0 $Unfortunately, as McCann has since pointed out, 
he used no controls and therefore his figures are 
possibly misleading. He does not even state the 
number of deaths, if any; only that "two were mori-
hunrl when first, visi+.ftrl . 11



Much the same criticism, inadequate control 
and failure to realize the variation in the sever
ity of erysipelas from year to year, renders invalid
the favourable reports made on a large series of

(17)cases by Symmers and Lewis in 1927 and 1923. Though 
even these workers admit that the serum "only con
trols the immediate attack, in the majority of cases, 
and confers no lasting immunity and therefore does 
not prevent either relapses or recurrences, nor does 
it lessen complications."

Musseif'̂  in 1927 described thirty cases with only 
two deaths, but as he gave no details and did not 
state the usual mortality for erysipelas in hew Or
leans, his figures were of little value.

(/*)In July 1923 McCann criticized the reports of 
previous users of the serum and stressed the essen
tialness of adequate control. He gave his conclus
ions from the treatment of sixty nine cases very

;
guardedly and insisted that the value or otherwise 
of the serum was still undetermined, nevertheless

! • i
his figures did not seem very favourable to his

i  ‘  i

serum treated cases.
The only further report since 1923 has come

09)from H.B.Cushing of Montreal whose cases were largely 
children. The sole figure quoted is a mortality 
of Qf. of serum treated cases, but as the numerical 
proportion of adults to children is not given, this 
figure is of small worth. He considers that the 
serum is of little value and "In no case of.erysip



elas of the trunk in an infant was any definite 
effect of the serum noted, yet these cause almost 
the whole of the mortality from the disease."



EXHERIEUCE OE THE UbE Ok THIS SERUM IE 
THE CITY HOSPITAL. EDINBURGH .

Except in the very young and the very old,, 
erysipelas attacking a previously healthy person 
is a disease which usually tends towards recovery 
without any treatment. This recovery, which most 
often occurs between the third and eighth day, is 
frequently somewhat dramatic with critical fall in 
temperature and corresponding improvement in the 
general condition of'the patient. On the other hand 
the recovery may be much more gradual or may be de
layed for weeks. At any stage in the disease the 
whole progress of the condition may be aborted and 
the patient recover rapidly for no obvious cause.

It follows that in passing a verdict, favour
able or otherwise, on any remedy used to treat the 
condition we must be extremely careful that we do 

not lay the responsibility for the improvement on 
the remedy rather than on the natural course of the 
disease. The very multiplicity of the local appli
cations, drugs, and sera whose use has been enthus-

'
iastically advocated by their various sponsors and 
then allowed to fall back into oblivion, not stand
ing up to the test of time, should warn us against 
this danger.

Adequate control of our serum cases is essen
tial and extremely hard to attain. Erysipelas 
\raries in its mortality, severity, and duration
w i 4 - V l  n n n V i  -P  o  /■"» 4- i n r -*  n  n  o  n / C V  *'3 T t r \  4- H T TC ±  ■>'»



Beyond this there is a well marked variation from 
year to year which must he taken into account.

Using Erysipelas Streptococcus Antitoxin ob
tained from Parke Davis & Co. a total of 91 cases 
have been treated in the City Hospital, Edinburgh, 
up to the end of 1929. The treatment was started 
in November 1927 and was at first given to all mod
erate and severe cases, the severity being Judged 
by the temperature and the general condition of the 
patient rather than by the local lesion. .This was 
continued till about July of the same year when in 
view of the apparently unsatisfactory results ob- 
tained it was given only to very severe cases which
were not showing improvement with the ordinary meth-

.

ods or cases of moderate or great severity admitted 
very early in the disease.

It follows that there is a large number of stat
istics for the last two months of 1927 and the first 
six months of 1928 and that since that date cases 
have been very much more spread out.

To get controls for these cases all the erysip
elas charts from January 1925 up to date have been 
reviewed. Out of this large total a preliminary 
selection was made including only moderate and severe 
cases. These were found to amount to over 250.

Each serum case was then taken individually 
: and from these controls one was selected which most 
resembled it in distribution of the lesion, severity 
of the disease on admission, age and sex of the



patient and month of admission. Most stress was laid 
on the distribution of the lesion and it was found 
possible to allocate in all adult cases a control 
which was of similar distribution. In the case of 
those under ten years of age this was not found to 
be so easy and in two facial cases showing, on ad
mission, spread to the trunk, it was necessary to 
allocate a control which involved the trunk only.
This makes the figures for those under ten years 
slightly less accurate.

The month of the year was.allowed for and with 
a very few exceptions, again in those under ten 
years of age, it was found possible to give a con
trol admitted on the same month or one immediately 
before or after it. Age, especially in the very 
voung, and sex, were likewise taken into account.

As regards \/ariation in severity from year to 
year or secular variation, it will be realized that 
while more than half our serum cases are for the 
first six months of 1928 and the other half for dates 
previous and subsequent to that, our controls extend 
from 1925 to 1930. Thus variation from year to year 
is not quite excluded, but this will be discussed 
later.

Day of admission would not, at first sight,
.

appear to be of any great importance, but when we 
remember the home conditions of the patients, varying 
from case to case, but usually inferior 'to those of 
hospital with suitable facilities for good diet and



nursing, it follows that this has to be thought of, 
though perhaps to a more limited extent.

Apart from the administration of serum all cases 
were treated alike by the usual symptomatic means. 
Local applications were limited to soaks of concen
trated solution of magnesium sulphate.

In most cases included in this series serum was 
exhibited intra-muscularly on the day of admission 
or the day following. The dose in the adult was 
practically always 20ccs.. In a few cases this, or 
a smaller dose, was repeated on the following da3̂ 
and the average total aoseage per adult patient 
worked out at 23.2 ccs., In cases, under ten years 
the dose varied more and was usually 5 to 10 ccs. 
repeated as the clinical condition seemed to warrant. 
The average total dose was 13.8 ccs..



STATISTICAL LE TA I LS OF UHCORRECTED CASES . 
Total Bumber 91.

Serum cases. Control Cases.
Adults.

Cases. Deaths Cases . Death!
Body only, 4 I 4 0
Head only,
(face ears and coco 69 0
scalp )

Head spreading to 8 0 5 0
neck and trunk * | ____ — —

Totals 78 5 78 3

Ages of adult
deaths. 53—80 yrs 55'-63 vrs

Average age of
adult deaths. 63 yrs. 5 9 yrs.

case Mortality 
per cent. 6.4 3.8

Children. (Under 10 yrs.)
Cases, leaths. cases. Deaths

Body only, 5 I 7 2
Head only,
(face ears and 6 I 6 0
scalp)

Head spreading to 2 2 0 0
neck and trunk. — — » —  — _

Totals. 13 4 13 2

Ages of child 
deaths.

6/52,
6/ 12,

7/52, 
6/ 12.

io dvs.-;
Average age of

child deaths. 4/12. 2/52

Case Mortality 
per cent. 3 0 . 7 . 1 5 . 4 .



It is obviously unfair to include in our final 
figures cases where the serum was solely administer
ed because the patient had passed the usual time of 
recovery without signs of improvement, or, in view 
of Birkhaug's statement that the serum must be admin
istered early in the disease, cases where the treat
ment was not started till after the fourth day.

Omitting these cases we are left with a total 
of 63.

I’or table of corrected figures, see next page.



STATISTICAL DETAILS OE CORRECTED CASES.
Total Humber 68 •

Serum Case s. Control cases.

Adults.
Cases. Deaths. Cases. Deaths

Body only, 3 0 3 0
Head only,
(face ears and 50 I 52 2
scalp )

Head spreading to 5 0 3 0
neck and trunk, __ -— —  —

Totals. 58 I 58 2
Ages of adult

deaths. 69 ;yrs. 58-62 yrs.

Average age of
adult deaths. 69 ;yrs. 58.5 yrs.

case mortality
per cent. J.7 3.4

Children.(Under 10 yrs. )
Cases. Deaths. cases. Deaths

Body only, 3 I 6 I
Head only,
(face ears and 5 I 4 0
scalp )

Head spreading to 2 2 0 0
neck and trunk. __ — —  — .

Totals. 10 4 10 I

Ages of child 6/52, 7/52, 3/52.
deaths. 6/ 12, 6/12 .

Average age of
child deaths. 4/ 12./ 3/52.

case mortality
per cent. 40 10.

Total case mortality
for all corrected 7.3$ 
cases.



The 91 patients in the uncorrected series re
ceived serum on an average of, 3.8 days after the on
set of the disease. The 68 patients in the corrected 
series on an average 3.1 days after the onset. In 
the corrected series the 5 who died received serum 
on an average of 3.5 days after onset.

The average age of all the adult serum treated 
patients in the corrected series was 35.9 years and. 
of the controls, 36.1 years. The corresponding fig
ures for the children were 54.9 and 56.8 weeks re
spectively.

The effect of the serum on the course of the dis
ease in those who survived was considered to he hest 
judged hy the temperature chart, the day on which the 
temperature returned to normal heing taken as the end 
of the condition. Some slight difficulty was exper
ienced in cases inhere the patient had contracted the 
erysipelas following an operation for some other con
dition such as mastoiditis, hut this difficulty was 
overcome hy taking into account the local lesion. In 
nearly all cases the fever from serum sickness could 
be easily distinguished and was not included in this 
figure.

Average Duration of lever in all Patients 
who Survived.
Serum cases. Control cases. 

Uncorrected 8.8 days. 8.4 days
Corrected. 8.0 " 7.8 "

Of those who died the average survival time from 
the onset of the disease was as follows.



Uncorrected. 15 days, 16 days.
Corrected. 7 days. 12 days.

I (Note. The difference in survival time "between the 
corrected and uncorrected control cases is of course 
explained hy the fact that serum cases admitted late 
in the disease have heen excluded and their controls

I which were chosen, so far as possible, from cases
-

also admitted late, have heen likewise excluded.)

Clinical Experience.
In cases treated early Birkhaug reported a 

prompt improvement in toxic depression followed hy 
a rapid and almost critical fall in temperature pulse 
and respiration in twelve to eighteen hours. The 
most striking clinical effect heing a rapid disappear
ance and fading of the erysipelatous lesion.

This favourable result was quite the exception 
in our series. Bor example the case history of a 
girl of eighteen years of age admitted on the fourth 
day of disease suffering from acute facial erysipelas 
|will serve to show continued spread in the face of 
enormous doses of serum.

On admission the lesion involved the left side
.

of the face and neck and the left ear. Her general 
condition was fairly good hut she was obviously very 
ill with a temperature running between 102 and 104 
I degrees Eahr. and very marked delirium especially at 

night.
She was given 20 ccs. of serum intra-muscularly

Serum Cases. Control cases.



■pOLSft. . 
ResP-

on admission and this was repeated on the fifth, 
•seventh, twelfth, and thirteenth days. In spite of 
these enormous doses the erysipelas spread all over 
the face and down the hack of the trunk till it had 
involved in its passage hoth arms and the upper part 
of hoth thighs. At the same time her fever and delir
ium continued unahated and her toxic depression was 
unrelieved.

Ho 1/- tier. Itf. 0t>m. A.&'ï-H.
_________________________________________________________________ ' P . 5 C * .

IO»]i0l|nUo\Ul\»00\lC,(,lMOy(2\lO6 i,d(oaHwUt*jlulm|iMm<zlloV|iaùlna ‘aotasMJ toHiijuajia 1 it iHi|"i<JutlT:IIUllodua ïb\'°\ ‘filroitafel S'ils*
ayswausolsjUblaslitW iii 3oU & W i«M »|asN ;ii1|24i« jt 'Ia la la ï '.îa W ’ i id a i l« ¡u jïi jâ P

ttisi L s  b 7 v v 10 0 I»- ¡3 ik is it n iy >7 ao su 33. a  au a.s- s i ay ae in »  31 a  33.

It is perhaps only fair to balance this adverse
case report with that of two others which did show
a dramatic critical and permanent improvement follow

ing



the use of serum, hut it must he stressed that these 
two are the only ones in the whole series which did 

; show such change; the question post hoc ergo hoc 
reina i n ing unanswe red.

case lio. 34. Male aged eighteen admitted on
the third day' of disease with erysipelas involving 
the left ear and the skin surrounding it for ahout 
one inch. Temperature 103 dgrees i’ahr. on admission 
and patient obviously distinctly ill. 30 ccs. of 
serum was followed next morning hy a temp, drop to 
98 degrees and a well marked improvement in the gen
eral condition. That night it rose again to 103 
degrees with a slight spread of the local process to 
the vertex. Exhibition of a further ioccs. was 
followed hy a permanent drop to normal and a cess
ation of spread.

case ho 61. Female aged twenty admitted on
'

the second day of disease with well marked- erysip- 
,

elas involving the left leg and ankle. Temperature 
103.6 degrees on admission and patient obviously 
ill. I5ccs. of serum was followed hy a drop of 
temp, the next morning to 101 degrees with a marked 
improvement in the general condition. By the next 

; morning it had dropped to subnormal, where it con- 
tinned. The local lesion ceased to spread after 
the administration of the serum.

For charts, see next page.
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When we take into account the large hullc of 

cases in which no such dramatic result was achieved 
we can only come to the conclusion that results 
such as these are either the outeotu? of pure chance, 
that is, the disease would have aborted at the same 
time even if serum had not been given,, or that they 
are the result of the non specific element in the 
serum, in other words, a form of protein shock - 
a method of treatment much advocated by certain 
French writers. Possibly, of course, a serum which 

was not specific for the streptococci in our other 
cases was specific in these two isolated examples.



In the vast hulk of our cases in addition to 
not reducing the period of fever, it was found that 
the spread of the local lesion was unaffected, and 
that the delirium and toxic depression were unre
lieved.

Complications were as frequent in serum treated 
cases as in controls, the figure for the corrected
series being as follows,

■Serum cases. Control cases. 
Abcesses. 4 5
Arthritis. 0 I
nephritis. 2 0
Pericarditis. 0 I
Relapses were more often observed following serum, 

there being four cases which showed well marked re
lapse in our serum treated cases with only one case
in our controls. One of these four serum treated

, ‘
cases relapsed four times and was over four months 
in hospital. She was admitted on the fourth day 
of disease (facial erysipelas) and was given 2occs. 
of serum on the day of admission and again two days 
later.

The only benefit which the serum may have 
conferred was some relief of pain. This statement 
is based on the experience of the sister in charge

fa*}

of the erysipelas ward. She considered thatA serum 
patients were more comfortable, complained less, and 
were more tractable. Such benefit, if any, was 

I slight and did not seem to lessen the quantities of 
hypnotics required in the routine treatment.



COMMENT.

The number of cases in this corrected series, 
a total of 63, is not large, hut so far as possible 
they have been adequately controlled. We have taken 
into account and excluded variations due to sex, age, 
site of disease, month of the year, and day of ad
mission. We have not, on the other hand, taken 
into account variations in the severity of erysipelas 
from year to year and this question is deserving of 
further study.

Our corrected cases were spaced as follows,

Year. ho.of cases Per cent. ho.of cases Per cent.

If 1928 had been a year during which erysipelas 
had been more than usually severe our stftom figures 
would have been adversely affected.

On going into the question we find that over 
the whole of Scotland the deaths per 100 cases noti
fied have not varied very greatly in the last 5 years. 
The following figures were supplied by the Dept, of 
health. Unfortunately the figures for 1929 are not 

yet available.

Serum cases Control cases

per year. of total, per year. of total
0
0
6

45
17

66.18 
25 .00

0
0
8.82

5
16
22
4

21

7.37
23 .53 
32.35
5.88
30.88

Totals 68 100.00 68 100.00



Table to show case Mortality for Scotland 
the last six years.

Year.

1924
1925
1926
1927
1928

Notifications Deaths 
for Scotland.

2916
3371
3380
2997
3268

136
150
145
124
160

fatality 
per cent.

4.663 
4 .450 
4 .290 
4.13 7 
4.896



These show that, the number of deaths per 100 
cases notified was definitely slightly higher in 
1923 than it had been for some years.

We treated 66.18$ of our total number of serum 
cases in 1923. At that time the deaths per 100 
cases over the whole of Scotland were 4.896. Taking 
66,18$ of this mortality rate and similarly down the 
table we get by summation two figures which can 
be said to compare the death rate per 100 notified 
cases over the whole of Scotland if such cases had 
occurred in the same years and proportions as our 
serum and control cases.were taken.

Tor table, see next page,
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This gives a slightly higher case mortality for
the whole of Scotland taken in the same proportions

-

as our serum cases over the case mortality taken in 
the proportion of our control cases, hut the differ
ence is so small as to he negligible.

The small difference between these two figures 
can he contrasted with the actual figures obtained 
in our series, a fatality rate in serum treated cases

o |
of 7 . 3 fo and in control cases of 4.4£/o. The striking 
similarity between the mortality in our control cases 
and the mortality over the whole of Scotland should 
be noted.

The number of cases reported by us is not large 
and it is therefore dangerous to jump to hasy con
clusions as to the death rate per hundered cases 
from such a series, nevertheless,, insofar as the 
cause of death from erysipelas is presumably a tox- 
aernic one, the fact that five patients died after the 
early administration of this so called specific ser
um is somewhat strong evidence against its antitoxic 
powers.

That relapses were more frequent in our serum 
treated cases would suggest that passive immunity 
conferred by the serum, if any, is of short duration.

The case mortality figures for Scotland can 
also be taken as a very rough approximation of the 
severity of the disease. In 1928 it would seem that 
erysipelas was more fatal than it had been for some



years. It probably follows, therefore, that during 
that time it was more severe and we would expect 
that cases which survived would have a longer period 
of fever. Thus the slight difference between the 
duration of fever in our serum and control cases 
(unfavourable to serum treatment) can be considered 
as of no importance and we can say that as regards 
duration of fever there is very little difference 
between our serum treated and control cases.



THE IffTRAEERMAI USE 01 E IRXKaUG 1 S SERUM 
Il'T ADVANCE OR THE SPREADING MARS III.

il5)Rivers and Tillet, in February 1925, first sug
gested the local intradermal injection of immune 
serurn in cases of erysipelas.

By injecting rabbits intradermally with haem- 
olytic streptococci isolated from cases of human 
erysipelas they were able to produce lesions, which 
in some cases resembled human erysipelas, in spite 
of the fact that intravenous and intraperitoneal 
injections of large doses of the same organisms fail
ed to kill. By repeated intracutaneous inoculations 
they were able to prepare an immune serum from rab
bits .

Areas of the abdominal skin of a rabbit were 
infiltrated with this serum, with normal rabbit 
serum and with meat infusion and twenty four hours 
later into each such area, and an untouched area 
as control, similar doses of streptococci from cases 
of human erysipelas were injected intradermally.

Skin infiltrated with normal serum or meat in
fusion was found to be more refractory to infection 
with haemolytic streptococci than was normal skin.
A greater amount of protection against these strep
tococci was afforded by infiltration with a homol- 
ogous immune serum and the difference in amount of 
protection afforded by immune serum over that in
duced by normal serum could be considered, in their 
opinion.as representative of the degree of local



passive immunity conferred.
its)In April 192? Musser reported fourteen cases 

|where he had used this intradermal injection of Birk- 
Haug's serum in. front of the spreading margin and 
;stated that it was usually effective in stopping the 
local spread. He did not give any abstracts of his 
cases.

(ao)
More- recentljf Montel described a method which 

he had used for ten years. Three times a day, after 
washing the skin in front of the advancing margin 
with boiled water, he carefully dabbed serum on all 
the limits of the lesion and allowed it to dry. He 
states that the first application is followed by an 
intense vascular reaction accompanied by reddening 
and tension often lasting half an hour and that the
results are astounding. In more severe cases he

_
started to use intradermal injection of the serum in 
front of the spreading margin,thus raising a 
"veritable barriere antitoxique". Throughout he 
used the anti streptococcal serum of the Institute of

*
Pasteur but gives no report of individual cases 
treated.

Other than these two workers no one seems to
,

have taken advantage of Rivers and Tillets sugges- 
tion and it was thought to be worth investigating 
in suitable cases.

More difficulty was experienced than was expect
ed. In the first, place intradermal injection on 
: the face in erysipelas was found to be very painful 
|to the patient and to take a long time to perform,



more especially when using the thick concentrated 
globulin serum. Moreover it was found to he imposs
ible to raise an unbroken weal of serum in lax tiss
ues such as occur round the eye. Nor was injection 
of the scalp found to he feasible. It follows that 
the number of cases occuring where an obviously 
rapidly spreading margin in an area suitable for 
infiltration is small.

As far as possible in each case the most active 
limit of the lesion was determined by the local 
tenderness and other evidence of inf lamination and 
about half an inch in front of this a series of 
intradermal injections made, each consisting of .1 

to ..Gccs.of concentrated serum or serum diluted one 
to one with sterile normal saline.

In the first place it was thought to be desire-
able to see whether the antitoxic serum had any*
effect when injected thus into an area already act
ively inflamed. In two cases this was carried out 
but in both cases no effect could be observed when 
examined twelve and tventvfour hours later.

case jr.: female aged eighteen. Admitted on
the fourth day of disease with facial erysipelas. 
General condition good. The most actively spreading 
margin seemed to be just above the root of the nose 
and half an inch in front of this serum was injected: 
as shown in the diagram. Twentyfour hours later it 
was found that the erysipelas had spread exactly up



to the infiltrated area and was showing it up as a 
series of flat pale round areas against which on 
the nasal side the erysipelas stood up red and 
raised with a crenated "border. At one point, where 
the weal was slightly interrupted, the erysipelas 
had spread in a thin red line "between two adjacent 
injections and was extending on the forehead. Forty 
eight hours after the injection there was a further 
slight spread on the forehead "but no where else.
The infiltrated area was still unaffected. Thereafter 
the condition subsided rapidly.

case 2 : Male aged twenty two, admitted on
the fifth day of disease with erysipelas involving 
the left ear and the left side of the face. General



^--------J
condition good- The most active spreading margin 
seemed to involve the left temple and the left naso
labial fold and half an inch in front of the margin 
at the left temple a weal of concentrated erysipelas 
antitoxin was raised as shown in the diagram.
Twenty four hours later the erysipelas had spread to 
the upper lip and up over the right eye to the fore
head. The injected area was nowhere involved hut 
did not stand out as in the last case. Forty eight 
hours after injection the erysipelas had spread 
further on the forehead hut did not involve the intra- 
dermal area. Eight days after injection, the



condition having involved the scalp and commenced to 
•subside everywhere, the injected area was still dem
onstrable as a pale band running across the flushed 
forehead.

Case 3. : Male aged twenty four admitted on
the third day of disease suffering from facial ery
sipelas of distribution very similar to the last 
case and with the most actively spreading margin 
again just below the left temple. General condition 
good.

JlWi HcQbEHIMlE. loads'.
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Again a weal was raised, a total of six inject

ions being made, but while the central two were of 
302icentrated serum, the outside two on each side



were of normal saline. Twenty four Hours later 
there had ‘been no spread, forty eight hours later 
the left eye was involved and the margin passed 
over the two lowest injections (saline) hut did not 
involve the serum injections. Seventy two hours 
after injection there had heen a slight spread over 
the forehead hut the condition in the infiltrated 
area was unchanged.

Possibly, therefore, the mechanical action of 
infiltration was not sufficient to protect the shin 
against invasion.

case 4 : female aged seventeen admitted on
the second day of disease suffering from subacute 
facial erysipelas, (for diagram seçfiext page.)
The most marked spreading edge was Judged to he on 
the left cheek in front of which a serum weal was 
raised as shown. Twenty four hours later there had 
heen a slight spread towards the infiltrated area, 
the edge of which could he plainly discerened, and 
a spread up to the left eye and the root of the nose, 
forty eight hours after injection there had heen a 
further slight spread on the forehead hut no involve
ment of the intradermal area. Thereafter the con-

_

dit ion subsided rapidly.
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CaseE

J
case 5. : female aged twenty admitted on the

third day with facial erysipelas following a mastoid 
operation. General condition good. In spite of 
SOccs. of erysipelas antitoxin given intramuscularly 
the erj/'sipelas spread rapidly over the face to the 
other ear and down the hack of the neck to the scap
ular region. On the fifth day of the disease it 
had spread down the hack to the waist and three



quarters of an inch in front of the advancing mar
gin a weal was raised right across the hack, using 
on the left side concentrated diphtheria antitoxin 
diluted one to one with.normal saline and on the 
right side concentrated erysipelas antitoxin sim
ilarly diluted. Aho.ut three and a half ccs. of the 
diluted mixture was used on each side and a solid 
unbroken weal raised.

P'loRc-fiftirT 7ouJO>b- &

CaseY.

Twenty four hours later the inflammatory pro
cess was demonstrable about half an inch in front 
of the weal on each side though more extensive on 
the left and on neither side did it look nearly so 
angry as previously.

Forty eight hours after injection spread was



slight and after that the condition rapidly subsided.
In this case, if the intradermal injections

played any part in the abortion of the process,
ft*1*diphtheria antitoxin would seem to be almost as 

effective as the erysipelas antitoxin.

Case 6. : Male aged twenty nine .admitted on
the third day of disease,suffering from facial ery
sipelas of distribution as shown. General condition 
fairly good. The most active spreading margin 
seemed to be at the root of the nose and a series of 
injections were made in advance of that margin, using 
on the right side erysipelas antitoxin and sterile 
water, one to one, and on the left side sterile water



alone. On the left side it was found possible to 
raise an unbroken weal but on the right this was less 
successful and the line was broken at more than one 
point. Twenty four hours later the erysipelas had 
spread, on the left side to involve the whole of the 
infiltrated area and the skin of the forehead for 
about half an inch in front, whereas on the right 
side it had not extended beyond the injected area 
except at one point where it had broken through be
tween two injections. The margin between the erysip
elas and the infiltrated area was much less defined- 
than in Case I where concentrated serum was used. 
During the next three days the erysipelas extended 
all over the scalp but at no time involved the area 
infiltrated with serum.

■

case 2. • Female aged twenty two admitted on 
the second day of an attack of subacute facial erysip
elas following a mastoid operation on the left ear. 
General condition good. At first only the left ear 
«ras involved.but the condition gradually spread till 
Dn the fourth day of the disease it had reached the 
side of the face as shown in the diagram. The ad
vancing margin was at no time well defined, neverthe
less it was decided to make an attempt to stop the 
further spread and fifty per cent, serum in sterile 
normal saline was injected about half an inch in 
Tront of the margin as shown. considerable diffi
culty was experienced in raising an unbroken weal in 
the lax tissues at the corner of the eye and it was



realized that there was more than one gap in the 
harrier at-that point. Twenty four hours later the 
erysipelas had spread up to, hut not beyond, the in
filtrated area on the left cheek but at the corner of 
the eye it had spread right over the barrier and in
volved the skin of both eyelids. For two days it 
continued to spread over the forehead and then subsid-
cd ranidlv.

IWeflRfl I'ltEbnR/.D, li lt'Si/,
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case ,8 : Girl aged twelve years admitted with

a sharp attack of scarlet fever and treated with



Serum ana normal saline, one to one, were in

jected as shown and twelve hours later, the third 
day of the disease, redness and slight swelling m

scarlet fever antitoxin on the second day of the dis
ease. This was followed t>y a very well rrarked serum 
reaction six days later with fever and an urticarial 
rash.

Convalescence was slow and two months after ad
mission she developed a patch of erysipelas on the 
inner aspect of the left thigh which spread slightly 
down the leg in the course of the first forty eight 
rours.



round to Have extended about one inch beyond the in
filtrated area. That same evening it was discovered 
that the redness and swelling had receded to a line 
just proximal to the infiltrated area and there was 
an extremely well marked local urticarial rash. The 
question was then raised as to whether the apparent 
spread had not been a serum phenomenon with the ery
sipelas remaining quiescent in its previous site.
In another twenty four hours, however, there was no 
doubt that the erysipelas had spread right down 
over the intradermal line and was involving the skin 
of the knee cap. From that date it subsided rapid-.
iy.



COMMENT.

From such a limited number of cases it is not 
possible to come to any definite decision as to the 
value of this form of treatment, nevertheless it 
would appear to be worthy of further investigation.

The method is of interest when contrasted with 
a somewhat similar use of scarlet fever antitoxin,, a 
serum of proved clinical value and considerable 
specificity. Scarlet fever antitoxin diluted so far 
as one to ten with normal saline will still cause a 
very define blanching of the already formed rash of 
scarlet fever, while this serum diluted with only one 
volume of saline is not too efficacious in preventing 
the spread of the erysipelatous lesion into skin 
protected some hours before. This comparison must 
not be carried too far, as, of course, the two rashes 
are hardly analogous. The scarlet fever rash being 
a toxic phenomenon whereas that of erysipelas is a 
local inflammatory reaction.

Our one experiment with diphtheria antitoxin is 
of interest in that it suggests that possibly this, 
too, was effective in delaying the local spread. If 
this was the case, search for the explanation of 
the local action of the serum -would of necessity be 
turned from the specific to the non specific element
in the serum.

Further experiments to try to stop the spread by



means of normal horse serum are "being carried out 
in the hospital at the present moment.

i



SUMMARY AKD CPUCPUSI OHS.

The (corrected) results of the treatment of 
68 cases of erysipelas by erysipelas streptococcus 
antitoxin are detailed.

In this limited series of cases it would appear 
that the serum in no way reduced the fatality of the 
disease, shortened the period of fever, ameliorated 
the toxic depression,, or stopped the local spread.

A procedure used to limit the local spread 
of the lesion is described and it is suggested that 
in suitable cases this is worthy of trial.

I have to thank Dr Denson, Superintendent of 
the City Hospital, Edinburgh, for permission to 
quote these cases and for much valuable help in the 
course of the investigation.

I am likewise indebted to Mesg-iss. Parke Davis 
and Company for supplies of the serum when still in 
its experimental stage.
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