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The BACTERIOLOGY of the SECOHLARY INEECTIOH

in open tuherculous lesions.

Olive R iviere, 1in an article contrihuted to
Kelynaok's “Tuherculosis in Infancy and Childhood” remarks:-
”It must he home in mind that tuherculous lesions soon become
the home of other organisms". !

That this statement is true is painfully evident to
anyone having even a passing acquaintance with tuberculosis.
The questions of HOW SOOH infection takes place, and OF
WHAT NATURE the organisms” are those to which in the following
pages we would endeavour to make some reply.

The first question, namely, at what time, in the
course of a tuherculous lesion does secondary infection take
place, has not, so far as I have been able to discover from
the literature on the subject, been a matter for much comment.

As in septic infection generally, organisms may reach
a particular part of the body from without (there being so-
lution of continuity of skin or mucous membrane) or from
within (by means of the blood stream). From observations we
have ourselves made, details of nhich however are not to be
recorded in this paper, and from numerous observations by
others% it is shown that in tuberculous lesions at any rate,
secondary infection by means of the blood stream is unusual,
in fact very exceptional.

The observations above referred to and made by our-
selves consisted in the bacteriological examination of "closed"
tuberculous lesions e.g.

(1) Tuberculous joints at the time of the operation. .of
excision,
(2) The interior of glands on their removal by operation.

(3) The contents of so-oalled "Cold Abscesses".



In these (to the number of 20) it was found that pyogenic
infection was absent even imhen s;“rmptoms of inflammation were
present, such as thinning and redness of the skin, pain and
rise of temperature. In short it may be said that secondary
infection as a rule is absent so long as the skin surface re-
mains unbroken. Many of these cases,moreover,exhibited "open"
as well as "closed" tuberculous lesions in the same indiviWua]”
secondary infection being present in the former, and absent in
the latter. Cases Nos 1, 37, 38, 45 and 51 in our series are
examples of this condition.

When then does secondary infection occur?

In our series of open tuberculous lesions, a note was made in
each case of how long the lesion had been open, and we were
able to demonstrate the presence of secondary infection in 1
case within 5 days, in 1 case within a week, in 3 cases within
a fortnight, and in many cases within a month of the lesion
assuming the open type.

In Hospital practice, it would seem that infection takes
place very soon after a lesion becomeropen,whether spontaneous-
ly or deliberately (by operation). This is not surprising when
we recollect that the skin itself has as a natural host”“the
Staphylo.Coccus Epidermis albus (of Welch), which by inoculation
into the very suitable medium of the substance of a tuberculous
focus, and incubation at body temperature, soon assumes the
pathogenic properties of the Staphylococcus albus.

The nature of the organisms causing the secondary infection
is to form the subject for our special investigation.

During one's term of residence as Medical O fficer to the
Royal SeaBathing Hospital Margate, one had a favourable oppor-
tunity for studying the subject. The observations were for
the most part made upon patients of this Institution,many of

whom were operated upon in the London Hospitals and sent to
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us with secondary infection already well established. To the
Honorary Medical O fficers of the Institution I am Indebted for
permission to use this material for the purpose of these
investigations.

Our series is made up of 100.cases, 15 of which are
cases of phthisis in an advanced stage. These latter did not
belong to this Institution,but were inmates of the St Catherine
Home for Consumptives,Ramsgate,to which I had access by the kind
permission of Dr.Berry the Medical O fficer.

The series then represents 100 cases of open
tuberculous lesions. They are arranged in no particular order
except that the phthisis cases come at the end of the series.

With regard to method, we endeavour to make our in-
vestigations as simple as possiblesconsistent with accuracy,
every care being taken to eliminate error. For this purpose,
all collecting of material, inoculating of tubes, making and
staining of films was done from first to last by myself.

The routine procedure was as follows:-

For 12 to 24 hours before a case was investigated, antiseptic
dressings were stopped, sinuses, ulcers,&c being drenched or
syringed with sterilised water and dressed with aseptic gauze.
In every case one took to the patient's bedside :-
(1) Two dry, clean (Van Ercnengemv, ) slides.
(2) Two sloped agon-tubes.
(3) Two mounted platinum needles.
(a) with loop
(b) straight.
(4) a spirit lamp.
The aseptic dressing being removed and discarddd”one washed
the skin surrounding the lesion with a swab wet with sterilised

water. By e»ercising a little pressure on the side of the
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lesion,one got pus fresh from its depth, and from this a loop-
ful was taken up on the platinum needle previously sterilised
in the usual way. From this loopful, one could get as a rule
all the material necessary for the investigation of that
particular case . The straight needle, sterilised in the same
way, was first passed into the pus through the loop and with-
drawn the agar tubes being inoculated with it by means of a
series of strokes. Thus by using the strai”t needle and by
exercising a little care, four successive strokes could readily
be made on each tube. The loopful of pus was now divided be-
tween the two slides and spread on each by means of the
platinum needle. The films thus made were dried over the flame
at once, and one proceeded to the laboratory where the tubes,
duly labelled, were placed in an incubator at 37 0C and the
slides stained, one with Methylene Blue, the other by Gram's
stain, mounted in Xylol Bdlsam and examined under a 112” oil
immersion lens.

The microscope used was a fieitz. Stand D, with eye-pieces
giving with the o1l immersion lens 555 and 1000 diameters
respectively, the usual procedure being to search the film
with the lower power using the higher only for minute examina-
tions.

Of Methylene Blue we found a rather dilute solution the most
useful, staining a fairly thin film in from 10 to 15 minutes.
For Gram's differential stain we used Carbol Gentian Violet,
2 minutes; Gram's lIodine Solution <F min; decolosisation being
effected with absolute alcohol” and dilute methylene blue used
as a counter stain. When pus was scanty for the purpose of
making films*Gram's stain was given the preference”and some-
times in those cases the straight needle had to be loaded im-
mediately from the lesions.

The cultures tubes were examined by daylight in 6,

(4) f “ee P}ioto ralxK.



12, 24, & 48 hours both by the eye and by means of a lens,

and notes taken in the Laboratory at the time.

Sometimes subcultures had to be made in gelatine and blood-
agar,but beyondl these no other medium was used, except on one
or two occasions vhen potatoes were prepared and utilised for
the purpose of iL-li-eli. a'idici mi K e , o | ' R, Co&L.

Films on cover slips were made from each variety of colony and
stained in the first instance with dilute Garbol-Fuchsin often
also with Gram's stain, Methylene Blue,and Thionin Blue.
Hanging drop preparations were made of all bacillary forms ”* and
occasionally special stains for capsules, spores,and flagella
employed.

In the form adopted for recording the bacteriological
findings in our cases, only the main features of these pro-
cedures are noted, but it is to be understood that in every
case where doubt existed as to the identity of organisms of a
particular colony, most and sometimes all of these processes
were employed.

Again as regards the Staphylococcus %ureus and citreus.

A1l shades of yellow were encountered,so that in our enumera-
tion of the varieties of organisms present any staphylococcus
which liquified gelatine and was not white is called "aureus".

From the 15 phthisis cases,the sputa were collected
in small wide-mouted glass bottles with rubber corks all of
which were sterilised by being boiled in water. The patients
were instructed to wash the mouth and throat with hot water
before using the bottle, and were asked to expectorate directly
into it. From the sputa“films were” spread on slides and cul-
tures made before the material had been 3 hours old. In each
case two films were prepared” one was stained by the Ziehl

Neelsen method for the identification of tubercle bacillj® and
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the other by Grain's method,counter staining in each case with
Methylene Blue.

It should perhaps be stated that we had no special
previous training in bacteriological work, that as investiga-
tion of this kind had not been previously carried out at the
Hospital, a laboratory had to be improvised and such equi"j@L-
YtLent got as was necessary” with due regard to economy.

For guidance in our method and technique we are indebted to the
following books:-

"Manual of Bacteriology" M nisA Ritchie.

"D ifferential diagnosis of Bacteria" M anett.

"Clinical Methods" D -

Clinical Bacteriology HutchisdDn & R ainy.
Before detailing the records of our cases,one point perhaps
requirei an explanation. We have assumed that our cases are
all tuberculous. The proof of tuberculosis of course consists
in the demonstration in the lesion of the tubercle bacillus,but
in the case of lesions such as we are now considering” this is
often a matter of extreme difficulty,posituve results only
being possible by the aid of inoculations in animals.

I may say that all our cases were clinically tubercu-
lous, that each had been sent to us as tuberculous, and had

been accepted as such by our Honarary Staff, men of vast ex-

perience in tuberculosis in all its manifestations.
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SUMMARY

I n 100 c ases examined.
No organisms of secondary infection detected - - - 4

Organisms présenti-

ons variety only 37.
Two varieties 45,
More than two varieties 14. - - - - - - - - 95,

For the purpose of this classification Staphylococcus

Alhus and Awureus are considered as separate varieties.

With regard to the 4 cases in which no organisms were found.
Two were cases of tuberculous cervical glands in
T”ioh pus was very scanty. 40 & 77. ¢
was a case of tuberculous disease of the femur
with slight discharge . 12.
Qne was that of tuberculous disease of hip with a
long sinus YOiich at the time of investigation was be-

ing syringed with Solution of peroxide of hydrogen 37.

In the 96cases in whichorganisms were present we

encounteredStaphylococcus Albus 49 times.
" Aureus ) 43 w
o Citreus ))
Streptococcus - - - - - 35 "
Pneumococcus - - - - - 20 ?

(14 of wbich were phthisis cases)
PseumoW diphtheria Bacillus 9 "

Bacillus Coli - - - - - g H

Bacillus pyocyaneus - - 3 *

Pneumobacillus (Friedlander) 2 %
(both phthisis case)

Miorococcus tetragenus - 1

other organisms. - - - 9 »
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If we classify these results for the purpose of comparison with
the figures of Petroff,as quoted from his paper “L*infection

ipixte dans la tuberculose chirurgical" we find as follows

Number examined Petﬁsz*s cases 2 9'1'1'{“(‘:'2'1'8'?"5'
Sterile 3 or 6.8 p.o. 4 p.o.
Organisms found 41 or 93.2 p.0. 96 p.o.
Staphylococcus Albus 16 or 36.3 p.o. 49 p.o.

” Aureus )
‘ 7 or 17 P.O. 43 p.o.

" Citreus)
Streptococcus - - - 18 or 41 P.O. 35 p.o.
Pseudo Diphtheria Bacillus 8 or 18 p.o. 9 P.O.
Pyocyaneus 4 or 9 p.G. 3 p.o.
Miorococcus tetragenus 2 or 4.5 p.oO. 1 P.O.
Bacillus Coli I or 2.5 p.0. 6 p.o.

It will be seen that the only marked difference in these

tables is with regard to the frequency of Staphylococcus, es-

pecially the aureus and citreus varieties.

Pttroff finds st*aph: of some kind in 53 p.o. of his oases

We find » " 75 p.o. " our «

Our figures correspond more nearly with those of Jakowski”
in the examination of 827 cases of acute suppuration (not

necessarily tuberculous) finds stfaph: of some kind in 73 p.o.

of his cases.

We found that the character of the discharge in any particular
case was as a rule no guide to the identity of the organisms
in that case, and that except in the case Of B.Pyocyaneus” (urtien
the discharge stained the dressing a hri”t green)” and B, Coli
(where the characteristic odour existed), no reliable informatim

could he got from the appearance or consistency of the pus.
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An interesting point is the relative value of information got
from the examination of pus films compared with that obtained
by the making of cultures. In the following table we have en-
deavoured to show the finding by each method in respect of the
various organisms. It is of course frequently impossible to
make a diagnosis from pus films alonei on the other hand,

this method often gives information obtainable in no other way.



Detec.ted by Detected by Detected by a
pus films cultures combination of
alone alone both methods
Straph: Albus ))
) 60 74 75
" aureus )
Streptococcus 28 31 35
Pneumocoocus 20 19 20
Bacillus Coli 3 6 6
Bac: Pseudo Diphtheria 5 9 9
Bac: Pyocyaneus X/ % 3 X 3
Pneumobacillus 2 2 2
Micrococ tetragenus 1 1 1
other organisms 8 . 4 9

With regard to the occurrence of the various organisms in the more

common lesions we find:-

Psoeis abscess Tub: hip Tub: glands Phthisis
14 oases 16 cases 12 cases 15 cases
Straphyloc: albus 6 6 T g 10
" aureus ) 3 5 4 5
" citreus g
Streptococcus 3 6 10
Pneumococcus 1 3 14

Bac: pseudo diphtheria” 2

Bac: coli 2

Pneumobacillus A
Micrococc tetragenus 1
other organisms 5

It will be seen that out of 15 cases of phthisis we were able to
demonstrate the presence of pneumocoocus 14 times. The presence of

this organism in all these cases could hardly have been accidental,
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for as before stated, the patients were instructed to rinse the mouth
and throat with warm water before using the expectoration bottle.

We did not see this actually carried out howeveir,and contamination
from the throat in at least some of the cases is #iat might be ex-
pected. Since these observations were made, we have discovered that
it is the custom of some bacteriologists to wash the sputum with
several changes of saline solution before submitting it to examina-

. 1
tion.

As the resiult of these investigations”we would formulate conclu-

sions and suggestions as follows:-

(1) That "closed" tuberculous lesions do not as a rule contain
pyogenic organisms.

(2) That i*hen such a lesion become "open"” secondary infection
by these organisms occurs almost immediately.

(3) That the organisms usually responsible for the infection
in order of frequency are;- Staphylococcus, Steptococcus;
Pneumococcus and a pseudo-dS$Sptheria bacillus.

(4) That spaphylococcus is by far the commonest, frequently
the first, and often the only organism of this infection.

(5) That treatment of a "closed" lesion by "opening” and
drainingwis always followed by secondary infection.

(6) That surgical treatment ought therefore to be delayed“and”
when resorted to, should have for its object the evacuation of
the focus under asfeptic precautions followed by closure in all
oases.

JJ7) That because such a lesion has become secondaryly infected
it should not receive less rigid aseptic attention, for the

reason that a mixed infection is always more chronic and

troublesome than that due to a single form of organism.
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AN INTRODUCTION to treatment of these affections
by BACTERIAL VACCINES.

Although the Vaccine treatment of disease due to Bacterial
invasion is now no new thing,z one gets from the literature on
the subject veiy conflicting opinions as to its practical
utility There are those who, from extensive experience and
a large number of cases, tell us that results from this mode
of treatment have been uniformly good, whilst others whose
e]Q)erience is no less extensive and ishose conclusions are based
upon much material® assure us that results have in their hands
been extremely disappointing. For example we read;-
"Vaccine treatment is of great service in most staphylococcic
infections. Stapl®ococcic skin lesions®”owever chronic, are
curable by its means".

And
The Vaccine treatment of septic infections has been extremely
disappointing. There is no appreciable difference in the time

spent “in Hospital by those udio had vaccines and those who had

not."

A point of great practical importance is the question of whe-
ther successful treatment by means of vaccines must necessarily
be controlled by the determination of the opsénic index in
every case and from time to time in each case.

The accurate estimation of the opsdxpio index requires much
experience in the observer, and long training in, and ac-
quaintance with,it8 particular technique, so that if vaccines
were only to be used in conjunction with accurate determination
of opsdnic indices their use as a form of treatment must needs

be very limited.
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The exact role of ops(i)nic8 in the production of immunity, and
the value of the "opsénic index" as a guide to the diagnosis
and treatment of disease, have yet to he decided.

But granting that the opsénic indei can he accurately determined”
and that by the use of vaccines we can bring the index to nor-
mal, or above normal® have we by so doing cured our patient?

The answer unfortunately is, no. It appears that the formation
of opsdnios is but an incident in the elaborate process of the
production of immunity,and that other substances are necessary”™”
(antitoxins agglutinins, lysins) of whose presence the opstnic
index in all probability takes no account, and of vshose quanity
and quality it is no measure.

With regard to treatment by vaccines it is now generally ad-
mitted that in many cases, especially when the condition is
localised and accessible, the clinical signs and symptoms offer

a sufficient guide to the size and timing of the do”e.

It struck one very forcibly upon coming to an Institution Y"ich
had for its object the treatment of the various forms of tuber-
culous disease,that the great majority of the patients were

not suffering from tuberculosis in the strict sense of the term,
but from secondary infection. One also noted that,although
tuberculin had been used at the hospital for several years,
results from its use as a form of treatment were by no means
gratifying, least benefit being derived by those patients in
whom secondary infection formed a prominent feature of the case.
It was decided,therefore” to introduce treatment by bacterial
vaccines for the secondary infection, combining this if necass*
ary with the former treatment by tuberculins.

For this purpose,of course an accurate bacteriological Analysis
of each case had to be undertaken,and we became so engrossed

in these investigations that we fear our original intention
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regarding vaccine treatment was to a great extent lost sight of,

We are able to record details of treatment by vaccines in 7
cases™5 of which were treated with stock vaccines, and 2 by
autogenous vaccines prepared by ourselves from the patients'
own organisms.

One had not much choice in the selection of cases for vaccine
treatment because the treatment being new its object had to be
explained and permission got for its employment in each case,
and we discovered that however enthusiastic we may have been
about i1t, the treatment did not seem to commend itself par-
themsejves in the case of adults, or to the parents
ticularly to the patienti“in the case of children.

Finding the commonest form of secondary infection to be of a
mixed staphylococcic variety we procured a stock mixed staph-

ylococcic vaccine. Three of our cases were treated with this

vaccine. One case of streptococcal infection was treated with
a stock vaccine,and another due to Frankel's diplococcus,by a
stock pneumococcal vaccine. All these vaccines were those pre-
pared by the Lister Institute of Preventive Medicine.

The repining two cases were treated with autogenous vaccine,
notes (in) the preparation of which will be found with the re-
cord of the cases..

An attempt was made to estimate the opseénic index in the first
two cases before treatment was begun. This involved much time
and labour,and results were so inconsistent even with specimens
of the same serum examined i©>n the same day,that it was decided
that the time necessary to acquire any confidence in the pro-
cedure could be spent to better advantage in another direction.
The treatment was controlled therefore entirely by clinical
observation. At the commencement of treatment the patient.was
put to bed, his temperature, pulse®and respirations recorded
every 4 hours, and his dressing performed daily by myself and

X
notes taken at the time regading -
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(1) Any constitutional change.

Headache Rigor.
M alaise Rash.
Sickness.

Loss of appetite etc.
(2) Any local change.
In the lesion itself.
Redness.
Pain.
Amount of discharge etc.
At the seat of infection
Pain.
Redness.
ole » <
The injections in all cases were made into the flank.
In the event of no disturbance, general or local” a slightly
increased dose was given as a rule in from 7 to 10 days.

Iben a re-action occurred”the same dose was repeated in due

course.

AGNES PULLEN. Age 13.
A ffection Tuberculous disease of Lt femur with sinuses
Lt thigh.

Boils of both axillae.

History. Trouble commenced in Lt thigh 2 years ago.

She had had a some#iat similar condition on Rt.thigh udiich
discharged for a time and healed up.

She had no operation and Lt thigh has now been discharging
for at least 12 months.

She had boils in various situations for the last 6 months.
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Day of hV
Month
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Time

107

106

105+

103

101
100

99 —T

Pulse
Reap.
Day of Dis.
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Month

Time
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99-

Pulse
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Day of Dis.

AM.

P.M.

P.M.

P.M.

P.M.

P.M.

P.M.

A.M.

P.M.
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On admission

Date

2.9.09

to

T".1.10.

6.1.10.

7.1.10.

3.1.10.

19.1.10.

22.1.10

outer

A prohe runs upwards
trochanter and there

Scar of former sinus

side.

TREATMENT

GENERAL SPECIAL

Open air,
Reeding
Sea haths,

Rest in hed,

Antis;ptic
dressings.

Bacteriological examination of pus from

staphylococcus aureus, that

alhus.
Stock mixed
Staph: vaccine

100 m

Vaccine 200 m.

Vaccine 500 m.

General condition not

a distance

SPECIAL

No special
reaction of

any kind.

[0 rise of T.

ilo headache,
"0 malaise.

A0 ICOYI

reaci.on.

from one of the hoils

JLAY

good. Two sinuses of
side Lt thigh open and discharging freely.

of 3* towards great
encounters hare hone.

in corresponding position Rt

RE SULT.

GENERAL

Much as on ad-

mission. General
condition has im-
proved somewhat.
Temp: always nor-
mal or suh normal.
Discharge from

sinuses moderate.
Has hoils of hoth

axillae.

sinus thigh shews

staph:

Case 3. Mixed stock staphylociccic Vaccine.

The condition of
the sinuses and
the amount and
quantity of dis-
charge was abso-
lutely unaffected
The hoils hegan to

get better after

the 2nd dose of
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Agnes Bullen (continued)

Date TREATMENT RESULT
GENERAL SPECIAL SPECIAL GENERAL.
11.10. Do. No local vaccine.
reaction. and ty 30.

1.10. has comr
pletely dis-
appeared.
General con-

dition good.

This patient had vaccine treatment for a month only,

during that time she had 5 doses.

COIrCLUSIOTS. Patient’s general condition improved markedly
during the time treatment was in progress.
The toils during this time completely disap-
peared whether due to the vaccine one is not
prepared to say”as toils usually heal without
special treatment.
The condition of the sinuses and hip generally

was atsolutely unaffected.
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10

103
102°
101-

100°

97
96°

Risl

Rpl

Day of
Disease

TEMPERATURE CHART, &

O A
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Olive Wood

A ffection

History

On admission

119

Aged 7.

Tuberculous disease Lt hip joint with two dis-
charging sinuses in outer side hip.

A ffection started 12 mos before admission.

3 mos ago an abscess was opened and drained by
means of two tubes.

1.2.10. General condition fairly good. Two
small sinuses in outer side of Lt hip.Joint very
fixed and much swelling round head of bone and
graat trochanter. Muscles of thigh and leg much
atrophied.

Has been having treatment at home for last 3
mos. Rest in bed, splint extension with daily

dressing.

Bate TREATMENT RESULT.
GENERAL SPECIAL SPECIAL GENERAL.
As An admission.
1.2.10. Rest in bed (1]
temp: 98 to 99 2
to Open air
weight 6 st.
feeding.
13.2.10. Sea baths
Dressings
U.2.10. Bacteriological examination of pus from sj.nus
demonstrated the presence of staphy: aurets
and albus. Case 17.
Mixed Stock Staphylococcal Vaccine.
Do Vadcine 100 m.
°2.10. No special Sinuses as

reaction
temp: 98
to 100.2.

before.
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Date

i24#210
/
126.2.10.

10.3.10.
113.4.10.

[14.4.10.

16.4.10.

(23.3.10.

29.3.10.

31.3.10.

8.4.10.

Olive Wood (Continued)

TREATMENT

GENERAL

As before.

SPECIAL

Vaccine 200 m

Vaccine 500 m

Yaocine 200 m.

VEU”cine 400 m

12

RESULT.

SPECIAL GENERAL.

Slight headache
and feeling of

sickness. T.yes-

terday 101.2

Temp: much as
before .treatment

commenced.

Temp; yesterday
100.4

No other reaction

No reaction to
last dose
Temp: as before

treatment.

Discharge a
little more
profuse.
Some redness
round the
sinuses.
Sinuses as

before.

No change.

Condition of
hip as before
commencement

of treatment.

Discharge free
& as copious
as before.
Peels well
Eats & s&eeps

well.



Olive Wood (Continued)
Date TREATMENT
GENERAL SPECTAL
20.4.10.
30.4.10.

121

RESULT
SPECIM : 1IENERAL
No reaction General condition

good. No change

in sinuses now in
amount of discharge,
As before.

yAWeight 6 s t.4 Ibs.

The patient had vaccine treatment for 9 weeks

CONCLUSIONS

and had during that time 5 doses.

Response to Vaccine was very slight.

General condition v\hich was good remained so

and patient put

on 4 lbs in weight.

The total result of the treatment on the hip conditions

was so far as we could see Nil.

Th«&patient

time

is having the

treatment continued as the

since commencement is rather short.



Alice Bolton

A ffection

History

On admission

DATE

9.7,09.

to

6.1.10.

3.1.10.

5.1.10.

122

Aged 14 years.

Tuberculous disease of Lt femur with two sinuses
on outer side of thigh.

Ankylosis of Rt hip from old tuberculous disease
Scars of former sinuses on Rt hip, Rt leg and
Lt wrist.

Trouble is of 3 years duration. Has had treat-
ment in Hospital more or less since onset.

Has had 5 operations, that dn[Lt thigh 2 years ago
9.7.09. General condition good.

Two discharging sinuses on Lt side over great
trochanter of femur., leading to caries bone.
Lt hip joint free. Evidence of former tubercu-

lous mischief E.hip and femur.

TRBATMEN-T RESULT
GENERAL SPECIAL SPECIAL ~ GENERAL
Open air. General condition
Feeding better
Rest Locally there is
Sea baths i very little change
Antisept.dressg. sinuses still re-

quire daily

dressing.

Bacteriological examinatio a of discharge

shows Staphyloco 3eus Alb and aureus.
Patient has been
in bed since New
Years Day T & P.
taken systemati-
cally. Temp slight-
ly over normal

Pulse 78 to 100.
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Alice Bolton

DATE

6.1.10.

10.1.10.

13.1.10.

15.1.10.

19.1.10.

20.1.10.

26.1.10.

29.1.10.

1.2.10

5.2.10.

8.2.10.

(Continued)

TREATMENT

GENERAL

Do.

Vu

Same as

before.

Patient is al*
lowed up

with crutches

Do.

SPECIAL

Stock Vaccine

Mixed Staphylo:

250 m in flank.

[

Vaccine 250 m.

Vaccine 500 m

Vaccine 500 m

1

Vaccine 500 m

RES

SPECIAL

No special

reactn.
Temp this ev:
99.6. P-90.
No temp:

No headache.

Temp: been
sub normal

& pulse quiet.

Had T. 99.6 or,

21st
ever since.

No discomfort.

No effect
from last

dose

Slight head?

subnormal.

ULT.

GENERAL.

ms.Q

Discharge
slightly
more.
Feels very
well. Gets up
2 days after
the injec-

tions.

Sinuses look
a little bet-
ter .Certainly
less dis-

charge .

J.Svq.
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Alice Bolton (Continued)

DATE

11.2.10.

15.2.10.

17.2.10.

24.2.10.
2-6.2.10.

4.3.10.

14.3.10.

TREATMENT

GENERAL SPECIAL
Do.

Do. Vaccine 1000 m
Do Vaccine 1,000 m
Do. Vaccine 1,500 m

Vaccine 2,000 m

124

RES'"ULT
SPECIAL  SEHERAL.
ache day af- More dischargs

ter inject :

No rise of T.

from sinuses
and they look
red and irrit-
able .

Appetite not

so good,

Small sequestrium

discharged it-

self from upper discharge

sinus today,

Had headache
yesterday hut
otherwise feel

well.

T. 100.4.

Has small

hard nodules
at seat of 2
former injac-
tions,Not red

but painful

on pinching.

No reaction
whatever.

still a good
deal more than

formerly.

Discharge
still con-

siderable.

Feels very fit
Eats & sleeps
well.Sinuses
look much
healthier

& have less
discharge.
Sinuses much

better.
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DATE

21.3.10.

28.3.10.

CBNCLUSIONS

125

ce Bolton (Continued)

TREATMENT RESULT.
GENERAL SPECIAL SPECIAL GENERAL.”
Vaccine 2,000 m Sinuses much better

hardly any dis-
charge from the
upper one.

Patient is so well
that parents are
taking her home.
The upper of the 2
sinuses has healed
General conditions
excellent.

Wt .not taken.

The patient was treated for about 5 mos during vihich time
she had 10 doses of vaccine.
We were able to use doses here which we feel sure would

have caused serious reaction in others of our cases.

Response to vaccine was not marked.

General condition during treatment had certainly
improved.

The local conditions at the time of her discharge
was almost well. Whether we can attribute this to ,
the vaccine is doubtful, because during the vaccine

treatment a sequestrium discharged itself and this

alone might have brought about the favourable result.
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Lydia Holloway, Aged 15.

AFFECTION Tuberculous disease Rt elbow joint with two
sinuses one on outer and one on inner side of joint.
Former tuberculous disease Rt malar now healed but
leaving much pitted soar.
Cold abscess over Lt orbit.

HISTORY Rt elbow started 2 years ago - was opened and scraped
18 months ago and has been discharging since.
Disease of malar bone Rt started 12 months ago
broke down of itself, discharged for 2 months and
then healed up.
Abscess over orbit developed since admission.

On ADMISSION 30.3.09. General condition is fairly good.
Much swelling, redness and tenderness of Rt elbow
joint. Two granulating discharging sinuses in con-

nection with elbow.

DATE TREATMENT RESULT.
GENERAL SPECIAL SP£CI AU  GENERAL.
20.3.09. Open air. Tuberculin. No special Heneral condi-
1
Feeding. 100,000 mgm, reaction to tions fairly
every 10
to Sca baths to 14 days tuberculin, good, elbow
for 3 mos.
Antiseptic local condi not at all
dressing.
dions if an] improved since
4. 10. Scraping o"*
—GralT(or\ thing worse admission.
4. 10 Bacteriological examination of pus from sinus elbow

results in the detection of Streptococci# only,
Decided on treatment with a stock vaccine
of polyvalent Streptococcus.

5.1.10. Open air.
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Lydia Holloway (Continued)

DATE TR TMEHT RESULT.
GENERAL FECIAL SPECIAL GENERAL.
Feeding stock Streptoc temp seldom Discharge free
Antiseptic racoine 3 m over 99.4. and very ir-
dressings. in Rt flank. Pulse 92. ritating from
6.1.10. kept in Led Temp.100 sinuses elbow
Pulse 100. Rt.
Weight 7 st:
9.1.10. Do. 12 1bs.
19.1.10. Do. Vaccine 5 m Complains
slightly of
12.1.10. Gets slight headache.
temp.each Discharge
14.1.10. evening. slightly more

and pain more
Temp yesterda”
ev: was 101.2 . Elbow qgmiet

again.
15.1.10. Same as Vaccine 10 m Elbow much
before. quieter
dmscharge

slightly less
and less irri-

tating.
17.1.10. Temp: not above Headache
99.8. slight &
More pain in tendency to
elbow. sickness.
Slept badly
last night.
19.1.10. Temp: normal
since 18th Quite well
again. ;
25.1.10. Same but is Has heard thad
allowed up, parents wish ,
elbow in a to have her
sling. Temp: quite home j
normal. Elbow much ]
better.
Discharge from
the outer I

sinus almost
nil.Swelling ,
less tender-
ness much less
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Lydia Holloway (Continued)

Date GENERAL SPECIAL SPECIAL ‘GENIRALT

28.1.10. To go home
today. Temp: 98. Can move el-

bow without
Pulse 80. pain.

Outer sinus

dry and inner

as if it might

heal. Wt.8 stjOIb

This patient had vaccine treatment for a

fortnight only. She had 3 doses.

CONCLUSIONS

The vaccine treatment seemed to improve the general
condition. Patient in a fortnight gained 2 lbs in

weight. This may in part be due to the fact that she

was kept in bed.

We got a very definite response to the vaccine.

The elbow at the time of her leaving the Hospital (23 days

after the commencement of treatment) was very much im-

proved and better than it had been for 6 months..
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Minnie Cohen.

AFFECTION Tuberculous disease of spine
gion with severe posterior deformity
vertebrae, with psoas abscess of Lt side,
in Lt groin above Poupart's ligament,
HISTORY Had had deformity of spine since infancy,

childrens*

On ADMISSION

DATE

12.9.09.

to

5.1.10.

3.1.10.

4.1.10.

5.1.10.

10.1.10.

12.1.10

14.1.10.

formity of spine.

Discharging psoas abscess Lt

TREA

GENERAL

Open air

feeding.

Aged 9 years.

Hospital
12.9.009.

TMENT

SPECIAL

Absolute rest.

on back.

Antiseptic
dressings.

Bacteriological examination of pus by films

Pneumococcus.

Pneumococcal
Stock Vaccine.
2 millions
injected into
Rt flank.

Do. 5 ra
Rt flank.

in London for years.
General condition poor.

Disease active.

side.

RES

SPECIAL

Much

No special ef-
fect locally.

highest 1.99.4.

has been sick
twice today.

129

in raid dorsal re-

involving three

sinus being

attended a

Severe de-

ULT.

GENERAL.

improved

in general
condition.
Has put on 7
Ibs in weight
Abscess still
discharges.

and cultures

Sinus dis-
charging free-
ly a very red
and irritable
skin condition
surrounds the
sinus for 2
inches all
round.

feels & looks
well, dis-
charge and
redness same.

Discharge sane
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Minnie Cohen (Continued)
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TREATMENT RESULT.
Date GENERAL oPECIAX SPHCIAI GENERAL.
T.not up com- Redness a
plains of head--good deal
ache. more marked.
18.1.10. Same as hefore No rise of T. Discharge
much the same
No further in character
sickness. & amount.
No reaction Redness round
at seat of sinus is dis-
inj ection. tinctly better
21.1.10. Do. Pneumococcal
vaccine *l5~m. General condi-
28.1.10. Rteflank. No special tion good,
reaction discharge less
after last Redness quite
dose. disappeared.
30.1.10. Bacteriological examination of pus now demonstrated
the presence of Staph, alhus abd aureus as
well as the Pneumococcus. It was decided to
give a few doses of Staphylococcic Mixed
vaccine.
1.2.10. Do. Mixed Staph:
vaccine 50 m
Lt.flank. No special Redness quite

7.2.10. reaction. No gone, dis-

rise of Temp. charge much
as before.
General con-
dition im-
proved.

10.2.10. Staphylococ:

vaccine 100 m
RT. flank,

15.2.10. Complained of Discharge
sickness day unchanged.
after injectioh Redness has
no other effect to some ex-

tent return
ed and si-
nus looks
sore.

20.2.10 No special

symptoms

Redness round
abscess as
bad as ever.
Yery irrit-
able.
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Minnie Cohen (Continued)

TREATMENT

DATE GENERAL

22.2.10. Do.

25. 2 10

28.2.10

3.3.10

7.3.10.
As

9.3.10. Do.

14.3.10. ”

17.3.10. j Do.

270.3.101 "

24.3.10.

27.3.10.

SPECIAL

pneumococcal

vaccine 5 m
Rt flank.

Pneumococcal
vaccine 10 m
Rt flank.

Pneumococcal
vaccine 10 m
in Rt flank.

131

RESULT
SPECIAL GENERAL.
headache Sinus very

nausea and
loss of appe-
tite. T.some-

red and pain-
ful .Dis-
charge not

what irregular .altered.Con-

Return of

dition not
so good.

Redness ra-

headache, Sick ther less

on two occa-
sions .
temp; highest
100.4.

No reaction
local or gen-
eral after
the last dose

Temp:rose

to 100 after
last dose, no
constitution-
al reaction

Practically
no effect
from last
dose

Discharge
I.S.Q.

General con-
dition good.
Appetite res-
tored.

Sinus almost
freefrom
redness &
irritation

Discharge
perhaps a
little less
Redness quite
gone.

Skin healthy
up to margin
of sinus.

Much as be-
fore.

Improved
generally
appetite good
has gained 4
Ib since be-
ginning of
the vaccine
treatment.
Amount of dis
charge the
same.
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Minnie Cohen (Continued)

TREATMENT RESULT.
GEI3ERAL SPECIAL AFECIAL GENERAL
Date
Sinus still
7.4.10. do. 10 m ) No special discharging
response to freely.
14.4.10. Do. 10.m ) any of these Generally
doses. very much
22.a.10. ” 15m / temp: never improved.
) over 99.4,
30.4.10. 15 m )

The patient wa” treated for 3 mosi |

During this time she had 14 doses of Vaccine.

CONCLUSIONS
The Vaccine treatment certainly did no harm.

The general condition of the patient improved under the
treatment, she gained 5 Ib during these 3 mos.

The eczemattous and irritable condition of the skin
was probably due to pneumococcus and was
markedly affected by the Vaccine,

The psoas abscess was not affected in any way. The
discharge did not lessen materially as a
result of the treatment nor did the sinus shew any

attempt at closing up.
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Beatrice Bayliss Age 23.
AEPECTION Tuberculous disecase of spine with psoas abscess
Lt side

Tuberculous dermatitis of skin of both legs.

HISTORY The condition in the legs had been of two years stand-
ing. The spinal trouble started 6 mos ago. 3 mos ago
an abscess pointed in Lt inguinal region and was
opened.

On admission General condition very good. Patient is plump
and well nourished. Discharging psoas abscess Lt
side and superficial dermatitis of both legs and
ankles with tendency to the formation of boils in

these situations.

This case is No 16 in our list of open tuberculous lesions and
recorded there the staphlococcus albus was demonstrated both
in the psoas abscess and on the ulcerated surfaces on the legs.
Prom a subculture of organisms grown from the latter situa-
tion a vaccine was prepared and standardised.
The process, vhich applies equally to the case immediately
following, will be recorded here.
The following apparatus was got ready and sterilised
by being boiled in water.
(1) Two graduated glass tubes with rubber corks.
(the conical urine tubes of a centrifuge were used)
(2) A glass rod.
(3) Two long glass pipettes with rubber teats (Wright)
(4) Two small glass beads.
To prepare the vaccine a subculture was used of 10hours growth
(a) 7 c.c. Sterile saline solution .l p.c. were pipetted into
one of the conical tubes.
(b) With the platinum Iloop|/some of the young culture was re-

moved from the surface of the medium and transferred to the

» Jjxlxotai™ra'h . Tronmlisjiittt .



(¢)

(d)

(e)

(f)

(2)

(h)

134

saline solution in (a) about 2 to 3 loopsful were found to be
sufficient, and care was taken not to touch the surface of the
medium itself, particles of vriiich we found seriously interfered

with subsequent counting)

By means of the glass rod, which just comfortably fitted the
inside of the conical tube the mass of growth thus transferred
was thoroughly broken up and emulsified.

(15 to 20 minutes were usually necessary for this process)

Having withdrawn the glass rod and introduced the beads into
the conical tube the cork of the latter was pressed in tightly
the whole enveloped in a clean towel and thoroughly shaken for

half an hour.

The tube was then allowed to stand for an hour for the pur-
pose of letting clumps of baq|rteria settle to the bottom after
which 5 c.c. of the emulsion from the upper part were pipetted

carefully into bottom of the second conical tube.

The second tube was now placed in a hot water bath at a temp:
of 60 t/,for half an hour.
It was then removed from the bath, the mouth plugged lightly

with sterilised cotton wool” and allowed to cool.

When cool loopsful were sewn An agar tubes and incubated at

37 & to test its sterility.

The emulsion was then standardised.

This was done by drawing into the long piptfte, which contained
a small quantity of solution of sodiumcitrate, equal parts of
bloody and the emulsion.

(the blood being got from one's own finger.)

These were thoroughly mixed by expressing several times the
contents of the pipette on to a clean slide. Films were now

made from the mixture and stained by Jenner's stain.



A thin part of the

cles and organisms were counted
means of the oil immersion lens

convenient to plan out a little
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film being chosen the numbersof red corpus-

in 20 successive fields, by

and movable stage. It was found

diagram consisting of 20

squares each of which was divided by a diagonal one half of the

square representing the corpuscles the other half the organisms

in one field. In this patient's case the film though a good

one, was fairly thick the figures being.

J X

From this the number of organisms in each c.c. of the emulsion

was obtained by a simple sum in proportion.
organism per c.c. emulsion: Corps per c.c. blood:: 249: 1783.
5,000 millions 249: 1783.

5,000 m X 249

1783.
= 700 m.
A small quantity of 5 p.c. carbolic was added to the emulsion
as a preservative,and dilutions were made with sterile saline
solution,and the vaccine stored in small sterile glass tubes

containing 1 c.c. each and arranged so that practically any

dose from 35 m to 700 m could be obtained.



Beatrice Bayliss,

DATE
GENERAL.
28.11.09.
Rest
to
5.2.10.
5.2.10. Do.
7.2.10.
13.2.10. Do.
14.2.10.
17.2.10.
20.2.10.

Open air.

Feeding.
Antiseptic

dressings.

TREATMENT

SPLCIAJ-

Mist Potass.

Iodide.

Staphlococcic
Autogenous

Vaccine.35 m
in Rt flank.

Vaccine 35 m

15U

RESULT.

SPECIAL

No improvement
under iodide
treatment.
Temp very much

up and down

98 to 101.
Temp 99.6
Pulse 100.

slight tender-
ness at seat
inj ection.
Ulceration of
legs more pain
ful.

Very little re
action after
last dose.
Legs look deci
dedly better,
granulations
more healthy.

GENERAL,

General con-
dition good
spinal de-
formity
slight .Psoas
ab: dis-
charging Lt
groin.

Many scars
of old ul-
ceration
both legs &
both hips.
Large ulceia
ted area on
Lt leg near
ankle.

Rt leg near
knee.

Does not
feel 80 wen
Nausea,
headache.
Loss of ap-
petite .
These s“rmp-
toms lasted
for 4 days
after the in
jection.By
13th feels
quite as
before.

Headache

slight and
lasted only
2 days.

Feels well
again.
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Beatrice Bayliss (Continued)

137

DATE TREATMENT RESULT.

GENERAL SPECIAL SPECIAL. ‘GINERAL7
22.2.10. Vaccine 35 m  Almost no re- Not disturbed by
26.2.10. action.Temp: last dose.

more even,
see chart.
1.3.10. Vaccine 70 m
3.3.10. Temp: 100.4 Return of headache
Legs painful and nausea.
but looking Took little food
better. Psoas for 48 hours.
abscess is Symptoms passed
unchanged. off in 3 days.
10.3.10. Temp:normal Seems much better
Ulcers look generally. Psoas
very much abscess discharges
better.No ten- as before.
derness at seajt
of injection
12.3.10. Vaccine 70 m
14.3.10. No reaction Peels very well.
Temp: normal. Legs healing
nicely.
22.3.10. Same as Vaccine 100 m Psoas abscess 1.S.Q,
"before.
24.3.10. Temp: not Headache for a few
over 99. hours yesterday.
Pulse 90. Slept badly on ac-
count of pain in
legs.
29.3.10. Vaccine 135 m
2.4.10. Temp: has Headache and sick-
been 100. ness for 24 to 48
Pulse 112. hours after in-
Seat of last jection. Legs feel
injection pair, *sore.
ful and small
hard swelling.
4.4.10 Ulceration on Rt
leg has healed.
Lt leg granulating
A boil has appear-
ed on Rt thigh
5.4.10. Vaccine 13.5 Very little Lt leg almost
reaction. healed & quite
14.4.10. Vaccine 200 m) free from pain.
Vaccine 200 mJ No notable General condition
23.4.10. rise of Temp. very good. Psoas
abscess still dis-
charges v.freely.
30.4.10 Vaccine 300 m No reaction. Legs both quite

healed with firm
scars.The boil no-
tices on Rt thigh



Beatrice Bayliss (Continued)

7IENER5L7

on 4,4,10. aborted
and disappeared
without breaking
the skin, A some-
what similar con-
dition lias present
in connection with
one of the 1inj ac-
tions viz that of
2,4,10. This also
disappeared with-
out bursting.

Patient was treated for 3 mos.

and had 11 doses of vaccine.

CONCLUSIONS.
Patient responded to almost every dose of vaccine.
Condiliort.
The skin“was I believe cured by the vaccine treatment,
The psoas abscess was absolutely unaffected.

The patient’s general condition,good to start with,

had improved considerably under the treatment.



James Bass. Aged 37.

AFFECTION Tuberculous disease of spine lower dorsal with

double psoas abscess.

HISTORY of injury about 3 years ago followed by pain and

weakness in the back.

A swelling appeared in Lt inguinal region about
2 years ago; this was opened and drained. 3 mos,
later a similar swelling appeared on Rt side and
was treated in a similar way.

Since then he has had several scraping opera-
tions, and 3 mos before admission he had the

sinuses injected with Bismuth Carbonate.

ON ADMISSION. Moderate degree of deformity in lower dorsal

DATE

Nov.1909

to

Jan.1910

Jan 4.

region of spine. Double psoas abscess, discharge

profuse and offensive. General condition fair.

TREATMENT. RESULT.
GmBRALT SPECIAL SPECIAL GENERAL <
Open air. Has improved some-
. what in general
Feeding. condition. Dis-
' charge very pro-
Rest in bed fuse. Bismuth
on back. discharges itself
for the sinuses
Antiseptic from time to time.
dressing inclu- The Solution syr-
ding syringing inges through from
with solution of side to side.
peroxide of Temp: Hectic 98
Hydrogen. to 101.

Drainage tubes in
each side.

Bacteriological examination of discharge shows the
presence of Bacillus Coli.

No other organisms were detected in pus films or in

cultures.

Subcultures made from the latter and a vaccine prepared

from a growth of 10 hours old.



10

Day of
Month

100

106°

100°

97°

Poise 1

Besp. |

Day of
Disease

TEMPERATURE CHART, &c

Yo

w2 S'S aH .-

u.



140

James Bass (Continued)

The vaccine was .prepared by the method described in the
previous case. The émulsification of the culture here was a
much simpler matter than in the previous case, probably on
account of the mo'"ility of the organisms, which seemed to show
less tendency to clumping.

In the standardisation the figures were:-

TOTALJ

e« 1 0 ¢ of emulsion = 1010 m organisms.

Dilutions were made in the usual way.

Now this was a case in which judging from the ex-

: 1-5
perience of others we hoped to get a good result.
DATE TREATMENT. RESULT.
GEIIERAL SPECIAL S5VECJDL GENERAL.
Autogenous
7.1.10. As before. Vaccine 5 m
(in Rt flank.) No reaction
local or
10.1.10. general.
13.1.10. Excursions of
Temp; less.
Peels well.
17.1.10. Vaccine 10 m
21.1.10. No reaction
from vaccine Local condition
[.S.Q.
24.1.10. Vaccine 10 m.
25.1.10. Temp: last ev
ening rose to
101.2
Pulse 110

Complains of
slight head-

ache & loss 0
appetite.
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James Bass (Cofitinyed)

BATE

4.2.10.

5.2.10.

8.2.10.

14.2.10,

16.

24.

27.

11.
14.
17.

19.

28.

13.
20.
27.

APV

.10.

.10.
.10.

.10.

.10.

.10.

.10.

.10.

.10.

e e e
SO OO

TREATM-ENT

MERAL.

As before.

Bo.

Bo.

Bo.

v5-p.EC/AL

Vaccine

Vaccine

Vaccine

Vaccine

Vaccine

Vaccine

15

20

20

25

20 m

20 m

m

accine 20 m

Vaccine
Vaccine
Vaccine
Vaccine
Vaccine

30
30
40
50

28888

RESULT.

GENERAL.

Temp: has been General condition

rather better remains the same.
Bischarge still
profuse and of-
fensive.

No definite

reaction.

No headache, [.S.Q.

Complained of
feeling cold
yesterday but
no definite
rigor. Slight
headache but re
quires aperient

NO reaction

Temp: not above
99.4 yesterday.

No definite re-
action.

Ho effect from
first two doses
of last series.
Today was sick
on two occasion
& complains of
pain in Rt side

No very définit 3

reaction but usu-

ally was not so

well the day fol-
injec-
tion & for 24 hrs

lowing the

He had vaccine treatment for 4 mos.

Had in all

15 doses.

Bischarge as
before.Requires
dressing twice
daily. Some
Bismuth came
away yesterday
from sinus of
Lt Side.

Reels very well
Local condition
as before.

Bischarge more
profuse if any
thing. Brassed
twice daily.

General condi-
tion much as
before treat-
ment , perhaps
a little stou-
,ter. Locally
quite unchanged

He was in our opinion unaffected by the treatment.
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(2)

(3)

(4)

(3)

(6)
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GENERAL CONCLUSIONS regarding V A CCINE

TREATIMENT in these CASES.

We have seen no had effect from the administration
of Vaccine; on the contrary” all the patients are at the
time of writing better than they were before the commence-

ment of this treatment.

We are inclined to think that, as pointed out by Bruce
Vaccine treatment has a distinctly beneficial effect

upon the patients’ nutrition.

That in all our cases the major lesion was little 1if at
all affected by the Vaccine; any improvement observed

might have been attributed to concomitant treatment.

There was no marked difference in the results from Stock
as compared with Autogenous vaccine.
(A case of B.Coli infection treated with an Autogenous

Vaccine was a distinct failure.)

Three of our cases had bacterial skin affections which
were present before treatment was begun” and which during

treatment entirely disappeared.

That for the secondary infection of open tuberculous
lesions, vaccine treatment, as we have used it, is not

superior to the usual surgical methods.
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