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T. INTRODUCTION. .

14

1~Biologicalttherapyutoday'occupies~a'cunious~\ o
position in the field of medical therapeutics.;ﬁﬁorty yéars
ago 1t was acclaingd as  the culminating achievement o% a
century during which the art of medicine stood aside &nd

watched science advance with a rush of'acconplishment which
forced the labor of many past centuries 1nto,the~misty
‘:shgnows:of'metaphysics. It was especlally that part of
bilological therapy which dealt with .the use of vaccines
botn in .the prevention .and cure of disease'which éppeared
to hold the most 1mportant possibilities in the conquest -

of . disease-,; ST sl R

- - After thirty yeans-whnt has come of those bright:

visions?. We ask the ‘practical man of medicine what he
thinks of vaccine therapy and we find that he thinks very
little of it 1if, 1ndeed, he thinks of it at all. Much of
biological. therapy, we find, has now taken its place. in
'that limbo .of misty shadowg and vaccines, so it would seem,
have‘been>the-creation.of»avaricious commercial houses,
invented to delude‘thefhonest practicidnerr of 'the art of_
'megicine.A If we hes;tafe-tg_éccept;this evaluation and

timidly ask concerning those outstanding instances of

.1-



blological stherapy which are a part of sound medical

- treatment we are likely .to be told that these represent

the 1ittle good which has grown out of great evil and ce
ceftainly,there is "nothing in vaccine treatment". Our .
'hypothétical.medical}man will, if he ran'true to his guild,
“become quite bitter ip his insistance upon the futility 6f

such {therapy! for indeed he has given ————No. 28 or
—~———No. .9, according to direcﬁions,én@,nothing go&é has’
ever come of it. - ‘ , ‘

' It.must be sald in defense of this attitude that
there 1s sound reason for its existence and the clinician
may well look with:disfavor qpon,his colleague who is given
to the indiscriminate ﬁééQBfEQadcines in treating his
patients. .z .. .

We felt that an adequate study'qf;vaccine_therapy
‘ wgsfindicated'before‘the prevailingzviews could be accépted.
>Sﬁ¢h a study should be undertaken from the clinical as well
as the laboratory viewpoint and should follow the patients
thru months and years, not wecks. It was to this end that
the,stuéiésfcutlined in this .thesis were undertaken and
carried thru.i.Wg.haYe preferred to study a relatively: |
small gr&up of patients.carefullyvand over loqg periods of
time, belleving that it is better to know accurately .the
story of one man;thanﬁfo.draw conclusions from the general
drift indicated by opinions:concerning many.

.
I
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‘ If,in the course of this work we have revived )
somewhat & djiné‘inte}estfin what%we'belieue tovesn
mbé%timéoitanf’rofm"éf:bidlééicAi*thé£5p§;fweii‘ahd"””
nga;;bﬁf”wé]afe*hb}é définitei&tinte;egted in establish-
‘ing'a ratlonal method of approach which shall, we Lope,
act as a‘pointwof'debaftuné'for‘futube”investigation.‘

So great-nae been the confusion which has
arisen in these early days of experiment’ and‘treatment°"
that & somewhat detailed review of historical developments
covering the period between’ 1900 and the present 1s - u

essential as a background for our work.

O AR S S RSP L ISP DU S AT
o aee Historioali, L
L S B . . - . A

“* " ““The practical use of bacterial vaccines is -°

acknowledged to be an outgrowth of careful investigational
work ‘done by Sir A.- E.” Wright.® He had become interested in
Metohnlkoff'sxphagooytic theory 2 nhicn ﬁae‘ofig{naily"t
formilated in 1883 in this manner: the leukocytes and =
certain other cells may be' regarded as specific fighting
cells able to engulf and consume living as well as.dead
bacteria and cellular debris.’ According to Metchnikoff,
the“outcomejo%ianyiinfectionvdebendedtupon'tne”euecesejor
failurs of tho phagocytes to overcome the invader. He
believed that phagocytosis is- stimulated by the action of
certain substances contained in 1mmune serum upon "the

phagocyte, 1tse1f, thereby increasing 1ts power‘to 1ngest
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'and to digest,the\inva@inghbrganism.}.Denys'andeeclef.§
Qpppaqd,thiswviev~o£‘Meﬁchnikoff,«attributing;the in- .
crea;eq{phagocytqsisftq;thp action;bf an immune serum -
upbaithe‘bacteria.Qperating.in some .way -so that . .they were
mare.eagily,ingestéd;by thaaphagécytes,-ﬁ; AR _ |
Wrightufirst_dqtepmined.thegdirect”dapendence
qfnphagocytpsis-uggn;somezsubstance;in;thafimmune sefum..
' Eq;préaedﬂthat_tpe sgramuaomponent\aqted upon the ,
@aqtgria?@ibaptly,{wasAbpund4by the bacteria,. and rendered-
them_subjectetokphagocytosis.-;This substance was -thermo-
labile, .being destroyedaby‘heating‘t0;609 C.“for:ten or. .
fifteen minutes; it was therefore, a»new”substaqée ana was
termed by Wright an opsonin meaning "to prepare _food".
Furthermore, Wright showed that in certain cases,. .. °.
garticﬁiaxiy}atap&qlgqoccus,dtyphpidvand tubgﬁcle,bacillus
iﬁféptiops, the. phagocytic powers of the individual were
relatively diminiahed toward the infecting organism, but
cculd be increased, specifically,. by active immunization
with dead bacteria.,,g,; B R BT

" was
. Much . of Wright 8. early WorkAdirected toward -

in the British Colonies.r The first bacterial vaccines
used by Wright, about 1900, consisted of, four week old
broth cultures of virulent .typhoid bacilli sterilized by

heating at 60° C. and preserved with one per cent of



lysol. - These vaccines were standardized against guinea-
plgs. - Of course such preparations were extremely_toxic,
bringing about severe general as-well as local reactions
evenrwhen given in small quantities.- The loss of time
by,;he soldlers ;ollowing these injections was no-less
than thet resulting from typhoid fever, itself.

| The next step in the development of vaccine
therapy was the use of suspensions. of twenty-four hour.
cultures grown upon mutrient ager elgnts'at‘37° Ce in -
physiological sodium chloride solutlon,O.BS per cent,and
heated to 60° C. or higher. These pfoved less toxic and
. consequently could be tolerated in much larger quantities.
The reactions in man, however, were still fairly severe.

.From statistics sent to him by the varicus«.‘

divisions of the Army, Wright concluded that such an in-
jection of dead typhoid bacilli conferred upon the
recipient a certain measure of protection against typhoid -
-fever; a‘second injection affoided added protection; L
Among the«ones inoculated who developed tyﬁhoid fever,».'w
subsequently, the course of the disease was a much milder
one. The~ihcldence’andldeath rates were diminlshed;‘the |
protection‘persisted for a minimum of three'years;gl-.‘

* In regard to the reactions obtained, it may be
pointed out that Wright advised treatment with a small
dose to be repeated after a short interval of time, *With
smaller doses.the symptoms were limited to a slight -



tenderness at the site of the inoculation and a mild
malaise.v The reactions varied with the individual, the
dose being identical. Much benefit can be derived from
a careful examinationtof those reports of Wright‘s early
work. Interpret ths findings as you will, many of his
practices may still be followed.

By 1902 Wright was extending the treatment with
~bacterial vaccines to include the use of them therapeu~

Conlanes

tically, in cases of localized bacterial invasions such

as furunculosis, sycosis and acne, by the injection of

,,,,,
-

staphylococcus vaccine.dkv
‘ . Meanwhile Wright was much interested in his
opsonic index determinations.' From observations of hisy
results he found that following an injection‘th;retwas a
period during which the individual had a lowered opsonic
index, this period was in turn followed by a second period
when the opsonic index increased above the normal, indicat~
ing to wright, increased:resistance. Later the opsonic

i index returned to nearly the initial index, being, perhaps,
slightly higher.l This increase above the initial index
seemed to be cumulative so that eventually the phagocytio
power could be very definitely increased and maintained at
a higher level for approximately a year. This is ‘termed
the theory of the ebb, the flow, and the return. The ebb

was also termed the negative phase, and the flow, the

positive phase.i Wright found that the negative phase might

+



be:suppressed*if.the:dose were sufficiently small to
produce no.constitutional disturbance; it might though,
be exaggerated and prolonged, were the dose.large enough
to‘produce:a;general‘reaction.,ﬂIn one case-he was able
to-avoid~the»negative phase entirely. - In all  cases there
was a’ certain tendency to relapse after some time. .

Various methods . of standardization were evolved
and discarded.- The. first method, as mentioned above,
being,standardization against guinea-pigs;ithe;second;-
uas~by measurement of amount of surface‘gronth injected; =
the . third and last method,which was’ used-for. many years:
was & method:of counting: the number of organisms by com-:r;
_Tparing them to normal red. blood cells in a-stained: smear.
By trial and error he found:what he considered a proper
iquantity by number of each- individual organism to be e
injected. Soltoa ool ono i SRR TR Sy
| ‘Thus Wright finally advocated the standardiza-
_tion of vaccines by counting, and the: regulation of
dosage byqtheHOpsonic.index determination. The initial
‘dose should be small enough not to exaggerate the negative
phase, and subsequent inoculations “should be made in .the
positive phase. -Extension of this: treatment to include
such.diseases as bronchitis but nct tuberculosis nor
generalizedwinfections was advocated.

:Wright's reports in the literature are'numerous

and judging by the‘quantity and variety. of the literature
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upon this subject, hexseems to have instigated con-
siderable investigation on the part of many cthers. -
Powever, most of this work was merely confirmatory and’
offered nothing particularly new. Such a report is the
one of Bulloch tn 1905 4,.who reviews the work and o

..c, .

theories of Wright and summarizes the consensus of

opinion at that timefi' "The therapeutic value of such
vaccine treatment, a° claimed by Wright, is easy of |

k

demonstration. 'The rational explanation of the results

is not sc clear. It is an apparent paradox that en
individual may suffer from ‘a staphylococcus furunculosis

for months, and yet the introduction, into his subcutaneous

*

tissue, of a small quantity of the very coccus which has

been the cause of his trouble, may bring about a rapid

4;‘.» e f‘

disappearance of already existing bcils, and 8 prevention

of others which, according to all clinical evidence,m

t'..‘ B S

-

would have oocurred"
ot d -_.-4

Bulloch found that more inoculations were'

I

required to effect a cure than had wright.

L
ML A

.- Stock vaccines. .- -

“+

The use of stock vaccines apparently originated
in St. Mary s Hospital, London, the institution with
which Wright had previously been connected. In 1908
Mathews 5,'of that hospital, suggested that for practical |

purposes too much time was involved in the determination



of opsonic indices.A For that reason he had dispensed with‘

them and was using stock vaccines, either of his own
preparation,vor from a commercial house. He still felt
that vaccines were best used when.controlled by the
Opsonic indices,.but the technique was too complicated

to warrant its use commonly.u Therefore, he selected a

..... BN

stock vaccine composed of the common pathological organ-
ism or of a mixture when more than one organism might be
suspected, he administered that vaccine controlled only by
clinical findings. The downfall of vaccine therapy,‘as )
suggested in the introduction, began with this practice.-

'(avu

Mathews saved time but he almost destroyed the practice

-

of using vaccines as therapcutic agents.)-

6

In 1907 in a Symposium ) on Vaccine Therapy by

American Physicians,their general consensus of opinion
was that vaccine therapy had been too much exploited, .
and wright s technique was too involved. Moreover, they
felt that the opsonic theory and vaccine therapy were two
different matters., | | ‘ '

The use of stock vaccines in the succeeding
years was as much exploited as previously had been the
vaccines of Wright.ﬁ The preparation of stock vaccines
was commercialized,nand they reached a status little «
better than quackery. Even Sherman 7 advocated autogenous

vaccines as preferable but found that the time element was

excessive, and the cost prohibitive for patients of



ordinary means. There seems to be no remedy for these
two important disadvantages. ' Therofore, the use of - °
eutogenous vaccines was necessarily limited to subacute
énd ‘chronic infections not amensble to stocklvaccines
or to those cases presenting an unmusual organismii The
stock vaccines composed of verious mixtures of many
organismsééave very irregular results. 'Occasionallv 2

case was benefitted but no consistent favorable prognosis

¥
B DR TR

could be formed.

. Thisflikewise seems to express our own attitude
toward vaccines until the past five years. Wherever end
whenever an autogenous vaccine miéht be obtained, ‘it was
éafﬁé preferred° but 1f one‘could.not be‘obtainéd;"tﬁen |
a stock vaccine was used which, with good fortune, might

give the result desired.
' According to Ludwig Hektoen 8 in 1929, ‘the’

- modern consensus of. opinion ‘of practicing physicians

disfavored vaccine therapy of any ‘'sort. He gives

results on'a questionnaire received from 1261 thsicians.
= MoF the 1261 physicians canvassed, only 17

favored the use " of vaceline therapy at all. o

$e 0 ‘mgpiné 1261, 430 either did not use or never
had used"autogénous‘vaccines for any'purpose} 142 had "~
used them” rarely and 172 had abandoned the use ‘of e

autogenous vaccines.“ o

P
[
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. "of the 1261, 577 elther did not use or

never had used. stock yaccines;_49 had used them rarely;
198 had sbandoned them because of fallure to obtaln
desired resultsi, o .;:;‘f; e f,d l

MIn the sixty-three different disease conditions
- in which .the use of stock: polyvalent vaccines was reported,
the negative or inconclusive results greatly out-numbered
the, good results.fg

"Of the 1261 physicians, .140 .or eleven .per cent
repcrtedvuntcwendAor_hermful effects;from,the use of
stock polyvelent vaceimesi ~Gi .. . .. ..

e »1ﬂSeventeen,casesiof;astnma are reported to have
fqllowed'epurses of‘bscteriainvaccines, administered to -
patiencs_nhc.previousiylwere not;kncwneyo hsve suffered
from asthma'. |

Lo c ek

~-....  Even pefcredthe;workHofvWright,_obsenvations
~qene3being medeﬁcfuavvery.diﬁrerent phenomenon which we.
propose to ex@end'tc vaccine therapy,g,ln tnis new light
msny,pgiwpight's precfices still-seem practicablejthough
we inyerprec.his.nesults,in‘an entirely different manner.
Accordingly we-have come to divide all our work into
cases of two types: one type which seens to follow the
older ideas more closely. in that we are trying to estab-
1;§h en immunity against a definite bacterisl invasion;

and the other type in which we are treating not.so .

- particularly to immunize as to relieve fixed tissues of
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sensitivity.vz‘f

During the last fifteen years this work

haﬁhbeee 3993?9?¢d.1€?831Y”PY_395r9¢kﬁ °?th°”P%3t?u? ,
Institute, Paris.. As early'as 1798 Jenner,observed‘
what we.term allergy in connection with small-pox .
‘'vaccination; Magendi in 1839 observed a. similar phenom-
enon as he worked with rabblts andeeggealbumen, in,1895
it was again observed by Brieger9 who worked with .
tetanus in. goats, by von Behring and Kitashima 10 with
diphtheria in horses, but to Hericourt and Richet 11
and later Richet and Portier ;2, is due the credit for

the really fundamental observations upon which we base '

our present knowledge_oftanaphylaxis, as well as ‘the term : .

P .
- -

itself, which means "without protection".
| Hericourt and Richet in 1898 found that repeated
1nde¢t1°9339€;961.sereegintefd9ssﬁssve rise to increased
susceptibility rather than immunity. These studies were
continued in 1902, by Richet with Portier whose experi-
ments on actino-congestin have become classic.l By in-
jecting first. & non-toxic dose of actino-congestin,which
caused no symptoms whatsoever in the dog, and then ‘some
twenty-two days later injecting a second dose even one-
eightieth as. large as. the first, there resulteddimmediate
symptoms and death in thirty-five minutes. : )

Arthus in 1903 13 published an account of his

observations in which he noted that non=-toxic substances }



i

also produced symptoms 1ike those previously observed »

" by Richet. He found that. anaphylaxis was specific, h
:'milk snd serum were not interchangeable in the processf’:
-~ 'In 1903 von Pirquet ‘and" Schick 14 made rather%
:qpoignant clinical observations which related to hyper- '
'Lsensitiveness ‘of the human subject to antitoxin for |
.wdiphtheria. This never appeared before six days and
"usually from the seventh to the twelfth day. It was i‘
“von Pirquet who proposed the term allergy meaning ",

- "altered energy“;'ﬁ”" - o '

ST Theobald Smith 1%a . observed a remarkable

) sensitiveness to horse ‘serum, in guinea-pigs used forv;‘A

* ‘the testing of anti-diphtheritic serum.’ Otto in Germany 15b
‘ and"Rosenau and Anderson in America studied this phenom-
enon in some detail. Otto noted that the specificity of
wthe sensitivity was toward horse serum alone and not to
the serum of any “other animal-' 1ike Arthus, he was
finding that sensitivity is specific.” Rosenau and |
'Anderson succeeded in rendering guinea-pigs immume to N
anaphylactic symptoms by injecting them with massive o
doses of the given serum during the incubation period
‘which lasted 10 days. If so treated, the result seemed
to be a prolongation of the incubation period. If un-
‘treated, the hypersensitive state of the guinea-pig lasted

for months. Like Otto, they,too,found the reaction to be

specific.
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' -, . During the years 1907 to 1912 we find the
story of anaphylaxis contiqued‘byngsrgdkg ?pélspeinh%rdt'
who accomplished active sensitization_by a single injection
of serum .glven either suhnutaneously or 1ntraper;tqggglly.
Furthermore, to sengitizg,:apidly.gpd satisfactorily weak
doses were given. It was thought that dilution,in_the
body might play an. important role in. sensitization, | |
greater dilution inducing greater sensitization but there
was: soon established a 1limit above which. further qglugion
gave uncertain results. Besredka and stgipgardtgfounﬂ
that diluted serum was more resistant to .coagulation by
high temperature than undiluteq,gngm,jggd‘the sensitizing
power was unaffectediby”heét;ngxtp 100°'C_:_._9r._exiren}’1206 C.
which excgedskthe‘températupg;of“qgagu;at;gplby far.

.Vﬁags;ye.anaphylax?s_may;be~cqnferpeq gpon‘#n
'animal,by 1pj¢ct@ng‘1ntoi;t the,serum)qf.gqotherfahimal‘
which has:beenchtivély sensitized. It is similar to
active anaphylaxls éxceptiin one respect, it is produced
almost immediately, the,ihcubgticn period being very short.

Besredka 18 noted that in the case of the. same’ -

serum, the intensity of the reaction is in direct ratio
to the\quap?;;y.ipjected,.,Tbis suggested to him the idea
of graduating the dgsgée of - therapeutic.and normal sera.
Each serﬁm had 1p§_ownvdegfee of toxlcity which qould
easily be determined. Toxicity of a serum is partiy due
to the age of the serum, but most particularly to the



individual nature of the serum. That toxicity due to
age begins to lessen at ten days and by six weeks to two
months, ceases to be a factor. Heating diminishes the
the toxicity=of sera. Preservatives as‘used,narticnlarly
0. 5 per: cent phenol,do not affect the toxicity of serum.

| Thus Besredka was presented with two methods -
of ‘attack to the problem of preservation from anaphylactic
shock°‘attenuatibn of the toxicity of sera'for'injection,
or the production of an immunity in the animal against
sera. Rosenau, " Anderson, Otto and Steinhardt each in
turn'tried to~vaccinate'the guineafpig against'the toxin
by'giving‘a”eeries~of'ma351ve injectione. The guinea-pig
was' found not sensitive. But Besredka found that a
single: 1njection conferred protection against anaphylaxis,
thereby refuting the toxin phase of the controversy. '
After' a very small dose the animal'can;within5a‘few,
minutes, tolerate a much laréer'dose which in turn serves
to protect the-animal against a still 1ar‘gei-'dose. In
this manner the'amount:of serum injected, taken curmlatively,
becomes afveryilarge‘anount'compared to the original lethal
dose. This 1s -called the method of graduated snall“doses.
Passively sensitized'guineaepige'conid be deseneitized;*
too, by-an intraperitoneal injection followed by an’ intra-~

venous injection, or subcutaneously.‘



This method has been applied to protect an
‘ animal from death by anaphylaxis before an anti-
“bacterial lmmine serum could be attained.

The analogy between serum anaphylaxis and
bacterial anaphylaxis has been studied by Zinsser and
Parker ‘19 who were of the opinion that the two are analo-

:'gous. This analogy involves comparing the two in respect
‘ltotthe production of active anaphylaxis;” the production'
of passive anaphylaxis‘ and specificity. ‘They point out
the work of Kraus and 'Doerr=<0 who were’ able to actively
'~sensitize guinea-pigs “to typhoid cultures, paratyphoid
cultures, and cholera toxin. Delanoe 2l a1s0 sensitized
guinea-pigs to typhoid cultures, paratyphoid cultures, and
the colon bacillus. Holobuth 22 sensitized guinea-pigs
using repeated small doses of bacteria injected subcutan-
”eously"for ten‘days.< ‘The test injection was given intra-
venously three weeks after the last subcutaneous injection..
‘A large dose 1s required as a test injection to bring '
about the usual’ characteristic symptoms of anaphylaxis

which may even prove ‘fatal. R

TUT T They” also pefer to the work of Rosenau and

" Anderson who used extracts of Bacillus coli, “of yeasts,

‘of Bacillus'subtilis, ‘and of the typhoid bacillus injecting
?theseésubcutaneouslj;'then ningteen.tocthir}y:fiyegdays
later they reinjected 1ﬁtrapéfitoﬁeally‘of‘gﬁbcut.neously

and obtained mild, marked, or severe reactions but rarely

death.
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Kfaus and his fellow workers perfofmed the
first;experimentsA§nvpassiv¢-baqteria1Wanaphyiaxith.
They_succeéded,in'qqpferringvpassive,ﬁnquylgxi§,ﬁpon
éuineg-pigs but injecting ;nto_them,the$§§rum of a . _
fabbit,actively,sens;tized byiinjectigpsvoflincreasihg :
other‘experimentersfprbduced«passive_angphylaxig'pg;ng;xu
otherforganismsjsuch,gsithefmeningpcoccus,.the plagué]
bacillus, and the .cholera vibrio. ... .. -

Kraus and Doerr held the reactlon to be rigidly
specific;.Delanogug;‘observed,more marked reactions with 2oan
the homologous;organismkbut;:oundnsoﬁg;groﬁp_sensitiv;ty,
Kraus.agd“Amiradzibi’25;1n 1910 found: the specificity to
be .rigid enough to differentiate‘betﬁeqn,partiquigp1ikg
strains of an organism. Besredka also belleves thgt the
. specificity 1is excegding1y rig1ﬁ.H;},~ |

wic: s :Zinsser and Parker found bacterial anaphylaxis
strictly snalogous to serum. anaphylaxis but noted in .
their-experiments that whenever the antigeﬂ was a cellular
one, 'as 1n;tho;case,ofzbgcteria,~tbere_are:two;ph§ses to
the.phenomenon §f;hypersusceptibiiity:,;First; the cell.
constituents:must ‘be liberated before they can act as
antigen; .then the process may be similar to serum ana-
phylaxis, except that the sensitization ;s accomplished
.byfregeéted:ihjectionsyof antigén just as'miéht~occur in

. infectious dlseases where there is a continuousggiberatioﬁ
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of fluctuating amounts of specific antigen in a body
at first unsensitized, but later increasingly hyper-
ceptible and perhaps repeatedly sensitized and de-‘)

sensitized during the course of the disease.:‘J

X Mean Lo, %
“ .o e an

Thus, the only discrepancy between serum ana-
phylaxis and bacterial anaphylaxis is in the toxicity of

the first inoculation,_the serum is non-toxic, but the

s Lo
\1'” .msr . o I, &A.-«~.- PR

first dose of bacteria may even cause death.

et e ey

. Zinsser and Parker summarized the results of

- wa»‘ P R - “ \A R ~s-4—.»'-

their experiments in this manner' e [

- . T PR

l, | Sensitization of the tissues of a guinea-pig, as

ot - 'u'«

noted in the isolated uterus, is possible and requires

L 1 PN «\'w,'.,w

frcm three to five days even when passive sensitization
P ; . b S0 S

is used.

e ! L . oo,

.2,' The sensitized uterus reacts not at all with whole

i

<
w

-

i .

bacteria or uhole red cells showing that the solution of ‘

bacteria must be brought about before therc is{a reaction

1y v.J.'.a 1“>i . .. . -

with sensitized organs. ”

I R
LT P S

3. The sickness brcught on by the initial dose of

»\-’x;-
S0 -

typhoid antigen in a normal animal is probably not due to

tissue sensitivenes«~ but perhaps to an intravascular

v e e

reaCtion. . R . 'I o P e e
; . BesredYa came to regard anaphylaxis as a
cellular phenomenon, the entire reaction being intra-

cellular. He is inclined to explain it hazily as a



matter of colloid chemistry related or unrelated to
present ideas of 1n:muni‘ty.v

L

.. - A similer idea is carrled further by .. ..

W. B. Wherry 2% who applies it in his theory of "Iissue _
Hydration and its Relatlon to Hypersusceptibility and
Immuntty".  Like Mertin H. Flachess he rogards the ,, |
tissues sas lemulvsiqn‘c‘olléids__and“;jge}_s that the invading
orgenlsm mist be capable of freeing water in the tissues

in order to grow there.

Such water of syneresls as is
liberated contains food in solution and in such a state
only is it suitable for use by bacteria. -It is well .
knom‘g that organisms frequently. grow in the vqgte£ on
synoresis, condensatlon water. Likewlse, those organisms
which can produce an oedema, can invade tissues more
rapldly. Thero is considersble controversy as to the
identity of the substance which is responsible for the
oedema. This may.be histamine which.is known'to produce
just such reactions in dogs.and man, ,.Wherry s inclined
to bellieve that the emine is produced within the tissue
b?.;,ti?i?:":c.?ic?f} ©of the body ferments 'Fp.on.;th%«tkactqri,all. L
bodles, and not by an action of .the papt‘;e“:; 1a, themselves.
There is developed within the tissues a tq;grgt;bn_iiqp .
tncreased quantities and concurrently,an improvement of
the infectlous process .ﬂis{‘.brox;gltlt .about, .according to. -.
. Wherry, by a ;decreésed tendency to tlssue py@rati_on“and .
by phagocytosis. ... |



The tissue hydration theory of infection
gave riseito the idea that the skin of susceptible
indivicduals shouid‘show_localhurticaqialwhen injected
with dead bacteria or their toxins while immune individu-
&ls should not; previous infection would .be shown by
more marked local reactions to bacteria or.their toxins.
| The 1nt:adermal=te$t had long.been used. It
seems to have been sponscredwby;Ch,;Méntqux'a§¢g_method '
of determining sensitivity to tuberculin abbut;ISQS.g‘A
Subsequently the Intradermal test has been,difgbted'tO‘
determine susceptibility to:the toxins . of diphtherla and
scarlet  -fever. -It is now.commonly;employed;in1phe,;
medical,practice»for,that»purposé;but;no;onefseems-to'
have ;emphasized the:fact that this same .test may -be .
used’to,indicate;susceptibility,éo other;bacterial"
organisms.;; Ll ;ai;;xu;izg;'w:;ﬁiia o
~,z,;;;,,&Wherry;2§ 1niope¢of his;paperslfeportg a
number of :cases.on whom he worked with this in mind..
‘Among;tbem,were:eightfcéses{ofiasthma, sixlcaée§,of e
sinusitis, six of,ﬁucous”colitis;_two‘of_urticaria, one
of blepharitis, and one of anglo-neurotic.oedema. - They °
were allﬁtreated,withavaccines¢to1which&they;wére;found ‘
skin sensitive gnd;inggeneral;;the,results‘were encourag-
iné.:‘Byfméans;ofithese patients,he.showedtphat individu-
als vary;in,ﬁheir;reactioné-to;the,same organ;sm;,and the

reactions were specific to the strain,
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In the Spring of 1926 the Kuhn Clinical
Laboratory of the Cincinnati General Hospitel was
opened and ‘at the suggestion of W. ‘B, Wherry we "
started out to supplement Eié*wérk Sﬁ“iﬁEfHdéfmai“féi', -
actions to bacteriallvaccines. There were available
to us the patients in the hospital, those in the Out- e
Patient Dispensary as well as the private'patients of
Doctor Roger Morris and others of this community. C

. Within a very short time there was- 80" great a
-demand for treatment with bacterial vaccines that we -
abandoned the arbitrary testing with stock strains ofzy
bacterialqvaccines ‘and started to prepare autogenous;
vaccines, skin testing with the strains isolated, andid
treating with the strains to Which the individual was
sensitive., ’ The stock strains were resorted to only when
we falled’ to secure satisfactory resuitsqwith the
autogenous strainsi“”Veryxoften”the”patientS‘were o
referred to us*aktef‘the“péimAfyifbaas‘ﬁa&'teeh‘fésovéd,
‘when improvement had not been obtained by that procedure.
The vaccines unclaimed and those not used served as‘i::
stock’ strains.s "For testing with*stock ‘strains usually
various strains of the same organism were mixed to "
obtain a "type polyvalent vaceine". Of course, autogen="
ous: strains were preferred, but occasionally it 1s -
necessary ‘to resort to stock strains as the organism

.-
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ray not still be an active ‘invader though the patient
1s st11l sensitive.

Not all cases submitted are worthy of vaccine

~ .
\«-A

therapy, but from those submitted, interesting groups

may be worked out.

AR » -'7"‘“".": [ : R v -~

. Nherry had been using an immediate dermal

..
-

reaction rather than the delayed or twenty-four hour

v
v - ISEFUE

reaction as an index. This immediate reaction, ‘we came

L. PR

to regard as indioating merely susceptibility to en

L demecet S

organism and as such it did not concern u3° delayed .

..;

reaction, we believe, indicates a definite invasion and

inadequate protection or sensitivity. It is with this

reaction that we are concerned. This is similar to the.

L

-

reactions observed in the tuberculin reaction._\ ‘

. There has been .no attempt to correlate our"
treatment with phagocytosis, but in those cases treated
with autogenous vaccines to which they are not skin
sensitive, the improvement must be regarded as due to“
the production of immunity rather than a desensitization.

In general our method has been to desensitize
symptomatically and then continue in an attempt to render
these patients completely desensitized, ;nqioated by a

negative skin reaction. .

”“”",iI: Experimentel.

s .

-

" Specimens. Fresh speoimens'in sterile containers
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-, .were required to be;sentnto;the laboratory as soon

as possible. R ‘.\ Do G

]
o s . ' by 0y S -

" cultivation.  For cultivation inoculations were made

into dextrose ascites broth~ upon dextrose ascltes

. agar, aerobically, upon dextrose ascites agar at

partial tension with Baoillus subtilis' upon a

' dextrose ascites agar or a blood plate. In addition

stools were inoculated into the brilliant“green bile

7 -

medium of Muer and Harris ’ and onto an’ Endo s plate.

"' 'the stitt 28 ‘modification.“” Anaerobic cultures "v’:ith"’ thé

) method of Rockwell 29 were used when indicated.

"Enriched dehydrated media has been used throughout.

. The nutrient broth’ and agar are enriched by one per cent

; of glucose and 7 5 to 15 per cent of ascites, depending

upon the quantity required to accelerate growth.

Ascites for this purpose is obtained from

”hbsbxtal patientsl The specific gravity 1s brought to

- L e

a must be disoarded.

*

1.010. " Then 10 c.c. of normal sodium hydroxide per '

“*iiéeé is added and the mixture is heated'for an hour in ’

' an Arnold Sterilizer, then filtered to remove any

ooagulum. It is flasked in anounts convenient for usage,

and autoclaved for twenty minutes at 8 pressure below

: fifteen pounds. Some ascites gels in the Arnold and

Ascites so prepared retains its power to

enhance growth for many months. Medle enriched with
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dextrose and ascites as described.will grow the
meningococcus and the gonococcus. It may be substituted
for blood agar except when dealing with the pneumococci

and the influenza bacillus.

~ - y'-
-

This dextrose ascites broth favors the strepto-
coccus while inhibiting the staphylococcus and the gram-
negative rods. Streptococci which grow as sub-surface(
colonies on agar may be obtained from such broth culture.

Agar plates serve as a quick means of isolation,
the blood agar plate grows special organisms and shows“
hemolysis, pigment formation has been observed upon
Loeffler 8 blood serum, the ndo plate may be used before
_ or after isolation in the brilliant-green-bile medium,_.
serving to differentiate betveen the gramenegative rods.

Partial tension cultures grown‘in tandem with
the Bacillus subtilis give altered concentration of _
Oxygen and carbon dioxide, which vary, as the subtilis
grows, - and at some stage promote the growth of specific'
organisms. The two slants are attached by means of a‘
piece of large rubber tubing. Successive transplants
may usually be made aerobically. , '

y ; When the anaerobic tube method is used, great

care must be taPen in removing the growth with a platinum

loop not to_remove any_of the chemicalvas_welle
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- Preparation- of Vaccines. - -

Whenever possible a twenty-four hour growth

0 L4

is used. For organisms which grow well, 10 CeCo of

sterile saline is added per slant. For others, the

“

amount is decreased so that the suspensions are. com- »

parable.

| Suspensions are made in sterile physiological

-

saline, 0.85 per cent:sodium chloride.
The broth cultures may be used if the ascites,v

which precipitates out as growth takes place, is removed

.by centrifuging at a low speed for a short time. The

f R DA

organisms remain suspended and they are then centrifuged

out and washed at least three times with sterile saline

.

'before the final saline suspcnsion is made.h“\ ; _;

o Suspensions are shaken to break up: grossuj,
clumps and then filtered thru'sterile cotton. This is
accomplished by slowly shoving a small plug of sterile
cotton to the botton of the tube with a sterile pipettc..
and drawing the suspension through the cotton into the
Pipette. Some streptococci must be carefully suspended,'
washed and used without filtering ‘as they are entirely
retained bvithe cotton. L "d”‘ |

) Sterilization of the vaccines is carried ont by
heating to 60° - 65° c. for one hour on successivc days
until the controls are negative. Controls rmst be made

into an enriched medium and at the optirmn tension for



-25;5

the partibular organism. Not less than 0.2 c.c. has
been used as a control. - oot sl oo

-~ {hen sterile they are preserved.with 0.5 per
cent phenol.  The rubber caps are sterilized.by boiling
in 5 per cent phenol'and.subsequent'standihgtfon.twanty-.
four hours in that phenol.' ‘After: capping, the .vaccine

must again' be controlled for sterility.

2., Intradermal Testing..

The ‘intradermal test consists.of:introducing -
one minim of ‘the vacclne ‘to'be tested into the dermis:of
the innéf”side16f?the’foré4arm;;takiﬁg great ‘care -to i
avold veins-:-and capillaries: 'This 1s.done with a small
hyéodébmicisyﬁinge'of;the?thberculinﬂtype to:insﬁre.care-
fdl’ﬁéasdrementiofwvéryiémallfquaﬁtities;lfThe ordinary |
hypodermicsyringe ‘is not: sufficiently accurato. - The
needle-used is a regular fine hypodermic:needle gauge
24'or finer. “-A small white elevated area:.results if the
injéctiOnlhas’been"correctly:méde. .. Within a few minutes
a small  area’ of oedema’-and a ‘surrounding'area of erythema
appear.: ‘All injections briné:aboutvafsmall'areazof~
ér&thehé’but wifhfnegative’reactions, these soon fade;.
W1th*b031tivé‘reactionéfthese'areas increase in si:ze,
with swelling, local heat, 1ntense redness and persist

even after_twenty-rour pours. Arter forty-eight hours
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reactions usually subside but occasionally one may -
increase in size even after forty-eightlhours.

T In some instances the 1ﬁjections into the.
skin are followed by symptoms of a geperal type, rise in
temperature, malaise, héadaéh;hand nausea or frequently

specific attacks.

Reading the Reactions. , -

>~

In reading the redctions we refer to them*és
negative, which shows only evidence of the injection of
the needle at twenty-four hours; mild, characterized by ~
an area of redness no more than one cm. in diamétér;
moderate, having an area of from 1 cm. to 3 cm. in |
diaﬁéter; marked, extending to half way around the arm;
severe, half way around the érm and up the arm to the
ax11lary lymph glands. - At times' there is also a |
general reaction and the patlient may develop a rise in
temp@rhturé, headache, malalse end nausea, or a focal
reaction reproducing the symptoms for which he is about
to be treated. Such reactlions are unfortunate since the
patient who most needs treatment becomes frightened and

sometimes refuses to cooperate.

‘Mixing the vaccines.
The vaccines to which the patient is sensitive

are mixed in an inverse ratié to the degree of sensitivity.
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A test injection of one minim of the mixed vaccine
is,made,1;$he;vaécine isuthenhdiluted.until;ﬁheflocal‘
reaction is slight and there are no general symptoms.
It 1s again controlled for sterility.
Treatment

[N

t+ 4~ . The initial dose of the mixed vacclne :is .
one minim given intradermally or subcutaneously.
Often:times: further dilution-is - advisable.. -Occasionally
we start with 0 5 minim doses rather than dilute the
vaccine further. Again a small amount of very dilute -
vaccine may be pyeparedvto start . the.treatment, subse-
4quent1y changing to the. more concenfrated mixtufe.
ti.on 1:,1 dqs.asqvi..?.tb? vaqc%n? is very dél.\ltee— :

;' inen the sensitivity is marked, daily injec-
tions are ‘better, continued until the.reaction definitely
decregsqs; otherwise inject;gns on alternate.days 1s
§at1§§ac§opy.L;;ncreases\qf!O,?hm;nim or one minim
according.to the'sensitivity are made no oftener than
weekly and sometimes increases are not indicated for
severairwe;ks. An additional 0.5 minim may bring on a _ .
critical attack in these exqeedinglywsensitizedJindividuals.

It 1s most important to avold severe reactions

of elther the local or general type since we have shown

repeatedly that such reactions.seem to step up the
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sensitivity and certainly operated against the process

‘of desensitization.:
" Treatment 1s continued until there 1s - -
freedom from the‘original"synptons;'furtherftreatment'h'
until the patient loses eatirely the skin sensitivity
is desirable but often before that time the patient
has been" symptomatically relieved, and sees no -
benefit to be derived from‘further treatment.

- ew o - EE.
- - - .

ITT. . Application
\r»'

The experimental application 'of our
theories has been studied in various groups of
diseases of which we are presenting six-’ Bronchiaiﬁ
asthma, sinusitis, arthritis, angioneurotic oedema,
eratgig colitis,'and certain skin infections. of
'these, bronchial asthma is presented first, ‘and in

greatest detail since, from the very nature of the

synptoms, it offers the best Opportunity for observ-

\‘~

ing definite progress.i” ]

[ N
A, Bronchial Asthma
S Bronchial asthma was brought into the

'category of anaphylactic phenomena in 1909 by Auer

30

and Lewis who produced in' a guinea-pig an attack

typical of asthma in humans. This was accomplished

t

by a second injection of horse-serum into a guinea-pig
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previously sensitized to that serum. The guinea-pig
displays symptoms similar to those in man. . The
respiratory’dynamics may be entirely explained as the
total result of an acute bronchiolar hypertonus. , '
~Due to the spasm in the terminal bronchiolar tree,. the
alveolar air 1s not displaced, the lungs are neld in
a semifinspiratory position and inevmechanicalﬂdis-
advantage is maintained,primarily,ﬁin the.expiratory
“phase. The,underlying spasn nas'been demonst:aced,kw
,beyond question, to be the reacﬁicn_cf a sensitized .
.bronchiolar tree to a speci:ic sensifizing supsiance._;f
Asthmatics may,neisensitive co‘na?icus .
',substances, usually protein~in;natu;e, inclnding
A»pollens‘which are inhaled,_foods eaten, orsyacte;ial_w
_Eproteins resulting fnom ancofinfecpions.e’TneseA
subjects give skin reactlons to the sensitizing
Tantigen. These,reactions are nsed py physicians
lgenerally to determine the subStance, nore eemmonly a
fooq, or pollen, to which the individual is sensitive.
tRecogniticn of bacterial sensitization is evidenced
.nby the fact that stock bacterial antigens are included
with the pollens and foods but these are seldom used
leor desensitization. More rarely are autogencusv
“_bacterial antigens employed even for test purposes.
| Walker 51 suggested that the incidence of

bacterial asthma was rather low, only 8 per cent.

Lambright.32 in a recent discussion concluded that



bactertsl asthua is not comon; tho cutansous reactlor,
1n his opinion, doss not prove the eticlogy of the ...
substence used; "vaccines should be used in conjunction
with other means to relleve the condition; the bacterial
treatment of asthma cannot be compared with the rellief
obtained by:ﬁespns;tizgtipn;ﬁo polleps?.-JCOntrggi}y,
we_ are. certaln that bacterial. asthma is much more
commuon than is ordinarily 'supposed;; the cutaneous re-
action to bacterial antigens has been our only means of .
selection and the‘causative relatiohship of the antigen
a??aQR 1.n kthe. .,susqeptib\le.; 1nd.1.<v1¢~ual,.~.,by~ .e.izshe? Phe ;ptm.,-
dermal, test or by injections used in treatment: A . . ..
definite relation is indicated between the cutaneous re-
gcgiog‘gnd_themgisggsg:itgelf; our pgpientsghaveﬂreceiyed
no other trgatmenf-e;pgpt»fp:Aephedrinevto:che¢k;an O
accldental attack;. and. from the very. first they are
usually relieved.;“,yiﬁﬁg NV er v oo

7 Bacterial asthma very frequently has 1ts onset
following‘snch acute .infections as whooping gpugh_pr
influenza. -It may occur smong nghg children,-particu-
larly;amongﬁthqse“wifh an hereditary;tendenéy.toward ]
sensitization, but.it:1s more prevalent among adults.
havinghno;asthmatic~history previous:to an acute infection.
Repeated colds seem to favor the development of asthma.

The subsequent attacks are preceded by a second infection



analogous to a second ‘injection-of serum in:the -
animal experiments. ‘As a preliminary step, .sensitivity
to the pollens and foods must always be first excluded.
The sensitizing organisms vary and usually-sensitize-
tion demonstrated is to but.one or a very few organisms,
in a given case. Vaccines are prepared ‘from material
obtained from the primary.focus whenever;possible. CIf
the primary.focus has been surgically removed and the \
patient still continues to have attacks of .:asthma, as-
is -very frequently :the case, material,from the bronchi
offers .the most likely source from which to recover the
offending organism.~ Repeatedly in our 'series, the ethmoid
sinuses have harbored the sensitizing strains and material
from the post-nasal drip, or obtained by post-nasal
tampoon, has yielded them, often in pure culture.

e Kolmer 35 recognizes the existence of bacterial '
. asthma‘and suggests a method of. treatment similar to the one
employed by us. However, 1t has been our experience
that extremely sensitive individuals could never be .-
handled in the manner described by him. : Successful .
treatnent of sensitive cases 1is only.accomplished by -
frequent -injections of extremely small doses of a very
dilute suspension of the organisms to which the patient
is sensitive. No more than daily injections are practic- -
able*for,our patients and usually injections on every -

Second day sufficed. Months of dally treatment may



intervene before the interval betmeen injections

can be lengthened. If the interval be prolonged,
inadvertently, the patient often complains of short-
ness of breath. Seldom have we been able to éive in-

4

Jections less than three times weekly.

1Y

Vhen autogenous vaccines have fa1led to‘

LR

demonstrate the partioular organism or organisms to -

which the patient was sensitive, we have had recourse .

to a large series of stock bacterial vaccines consist-
1n8 of those organisms most often found in the upper g

. . S
[ VY - R B cas —- 'w..

respiratory infection5°
‘1. "Staphylococcus aureus
2. Streptococcus.hemolyticus . N
3. Pneumococcus, type 1 o ‘
4. Pneunmococcus, -type 11.., . .. P
5. Pneumococcus, type 111 ot e
. :6.. Pneumococcus,..type. Iv. . T
7. Micrococcus flavus
. 8e. Micrococcus catarrhalis .. .. .
" 9. Micrococcus pharyngis siccus T
_, +10..:Bacillus. influenzae SO
11, Friedl#nder's bacillus
.~ 12 - Bacillus duplex non-liquefaciens: . ..
13. Bacillus abortus (Bang).

Of these only the’ ones which caused a definite reaction

]

were used’ in the preparation of the patient s vaccine.
R Of all our cases, the asthmatics are the most
difficult to handle. Attacks of“asthma may be sponteneocus
in the early part of the course of treatment, or may be
due to a slight overdosage of vaccine. In either case,
ephedrine or epinephrine has been employed to control

the attack. If due to overdosage, and also after a
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’Epontaneeﬁe'attack;'the smount mist be cut down to a
minimunm before re-éﬁtéhptingude;eﬁeifige%ion.

* “7 Coca 34 refers to fﬁe?iéégegeaiélieical .
sensitiveness ae:"hyposensitization“ "He abéé’héé'

+

recognize 1t as deseheitizatieﬁ for he claime there is

[ -y . — : .
‘,.’v"'l’ii ".,(

no disappearance of ‘the’ sensitizing ‘substance. 'He falls
%o constder that the patientﬂmey reﬂ-sensi’t'i;e"hmself to
‘the same.organism even during. the treatmentJunleSS;the .
focus 1s removed. ,It;is,obvious}that whene%er possible,
~.the focgegshould_pe,removed'in-ordef,te;prevent further

. sensitization. ; ..., TroTiva .

e . ;.- To substantiate our clalms.we.present a

series of eleven cases of bronchial asthma, successfully
treated by the method given above; a twelfth case is
under observation at present. These patiepts have all
been tested to the pollens and foods. Each gives a
hletory of asthma following an acute infection or |
repeated colds. They ere'all cases of'long standing
with an average duration of 7.5 years, the shortest eeing
nine months and the longest fifteen years. /e have -
followed most of them for 1 to 2.5 years and no case 1is

included which has been followed less than'eight months.
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Table I.
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15
10

yIrse.
JIrSe
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mols.,

yi‘s ° )

yrs.

yrs.

yTrs.
yrs.
yrs.
yrs.

year.

2% yrs.

2} yrs,

2 Yyrse.

9 mo's.

9 mo's,
8 mo's.

8 mo's.,

1 year.

1 year.

14 year

1l year. °
3 mofs.

No recurrence.
No recurrence.

No recurrence.

Nc recurrence reported.
Controiled- nO‘attacks.
Controlled- marked improvement.

‘Controlled- 1mprovement very
‘ marked.

No attack fcr';aat 7 nonths.
No attack for last 6 months.
No recurrence. .
Improved.

§light imprcvement.



++++

+44++

++++

++4++

3t

+++

1T

4+ o

++

. OH

+
) o . SR .
+++ B T N P
4+ A et
++++
+
++ .
* + + +++
++H+ 4 +
K + o+
R S + 4+
6 8 4 9 d§ v g 2 T
IT otass

. POTITSSVLO q0U
- pox oAT3Tsod wead

STUNmIIOd JTOO SNTTIo8d

~- JOTUNIWOD - TLOO ndﬁﬁaoam

‘. ‘ewBzuanTIUT surrrond
JI9pURTPOTId JO suITIond
umﬁﬁazaawpmo n&oooomaoﬂs
§N00000TdTD o>ﬂp«mvm we.an
snousIseaqey msoooookoas
TITT odL3 ‘smodsodotmeug

T od&3' ‘snodoootmaug.

SN0 T3ATOWAY. SN000003d0I3S
o734Towmoy ‘snoooooTLydess
. shqTe snoo0o0TLydess

sneams sMo0000TAYdBlg

suedrjuy nuonowous<a




*
s
[
N
2
«
~
»
h}
H
-
L
i

-t
o .
N o 3 vt
.- y
3 . .
Lt ' . I
: i .
. i e !
[ : L i
- >y 3 *iﬂ 13
. ‘x K .
. -4
+++ .
[ . g )
~ s <, M
R ek e
b
< » T o
T
. e
o
oA
L -
\ ‘. T
B ! v ’ :
444 P 2 ; y
’
? N o
Lo . -
o L
H
-.3
L
e 4 N
- . i L
L ~
- L4 w® N
Le .-
» 1)
L]
’ ‘.v
' ¢

4

. 1 ) }
. ‘ S .
R ‘» “, LY B «
[T S o WSS Amcdmv sN3JI0Qu mzaﬂaomm
’ T " e .

:+fw fuwn“m mnoaoauosvaﬂtaon NOﬁms@ nﬁaa«oam

m,hoccuHGOﬂ&m Jo mﬁﬁﬁﬁodm

P “W 3 .oaunoﬁﬂhcﬂ sNITToed

msoo«m mamahamna msooooonoﬂs
b FEE maﬁmnhnapuo mﬁoooooaoﬂs
4+ .++ww 3 . .u 4“ ms>aau uﬁuoooono«s
| | >H oahp .mﬂooooosﬁonm
W++ w coo ﬁﬁﬁ oﬂhp .uﬁoooooadocm
e R HH omhp .mﬁoooooaaopm

S = = SC R AL ﬁ oahp .mzoooooadmpm

r h N ~ !

r A g mﬁo«phaoaon msoooooumoaum

4+ " sneans mzooOoOﬁhaaapm,

e 2 T . ’ sUSZTIUY 0039




-38-

Qggg‘;.'A'nigh school*girl;il7'ye£ro{oid;} Asthmatic -
attacks occurring at monthly{intervals followed whooping
cough at 12 years; these attacksiwére?offén?preceded by
& cold and sore‘throdt; and during tﬁeiaétacké;*hoépftal-
1zation was necessary for several days. - Thruout the
intermissions she was quite well’ except for a low grade
chronic'bronchitis which persisted.” ~~ +° =& =~ & i
. Cultures were made from her tonéilé;:renoved"
' in November, 1927, nose, thréat;5s§ﬁtﬁn and ‘stool. "
Vaccines were prepared from the organisms yielded by ‘these
specimens. ERE Lo b I
Staphylococcus aureus, Streptococcus hemolyticus, Bacillus
coli communior,'Bacillus‘coli\communis;"and slightly
sensitive, to Pneunococcus,”type'I”andffjpe .-

E "iTreatﬁent‘waefstarted with a mixture -of thesd
vaccines, to which the patlent wes’duife'éenéitive. A
flareupof;the’originalfdernal'réacfionstoccﬁrred at the
end of ten days. -The first regular monthly attack was
less severe and did not necessitate hospitalization. Six
‘weeks elapsed before the ‘second attack“which;ﬁaetstiil“
less severe. The injections were mede daily, the amount
beiné controlled by the local reaction. No severe attacks
were ever brought on by an overdosage of vaccins, but if

the interval were prolonged, the:patient.complained.°f
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shortness of breath. She became gradually less semsitive
to the mixture and was receiving four minims at the end
of four months. = L S e

q At this stage We;were:rgypqﬁ‘41§appqintqd;?
because we had not been able to complqtély desensitize
the patient, as shown by_herfghqgtgegs;qfabregyh3when1
the interval.was prolonged. Of course, she was somewhat
lmproved in that her attacks were less frequent and less
severe, but in general the‘prqqgss:qf5desgqg1§£ga§iqn‘qu
consuming more time than we had anticipated. For,this
reason we thought best to test her sensitivity to.our
stock bacterial gntigeps“tqueg;;fiﬁe:hngngtupqrhgps:i?
mlssed an important organism. Her sensitivity to‘Stgph-tf
Ylococcus aureus was about the same, but she was less
sensitive to the Streptococcus hemolyticus, even more
sensitive to the Pneumococcus, types I and IIIL, of our .
stock strains than to her own.. She was moderately
sensitive to.Micrococcus flavus, and Micrococcus
catarrhalis, mgrkeélyzggnsitivq to.the Bacillus of.
Friedldnder,.and Bacillus abortus. These vaccines were
added to her own autogenogsimigiure;.treatment was : .
iesumed_and continued until June.. During this time in-
Jections were made three.t;me§~week}y; no less would keep
‘her frea.of dyspnea. - e .

Dﬁring.the summer of 1928, the patient was

working and therefore unable to come to us for treatment.
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mhe house physician who had attended her in the hospital
gave her the vaccine outside the hospital but he reported

that her visits were very irregular.. Consequently she

P ; e Ve

experienced tvo unusually severe attacks in the early

Fall.

. 1Y
L BRI SR

She then returned to us for daily injections

of very small doses. The same process was repeated but

PRI

the time required was shorter. -
= t

‘ Although treatment was given regularly thruout

the year until June, 1929, no more than 4, 5 minims was

»

ever tolerated. She was still somewhat skin sensitive,

-~ i e o0

, but her general condition was tremendously improved, she
had had no further attacks of asthma during that year, and

she soon failed to return for more treatment. We rather

\~' \..

expected her to have a recurrence since she was still

-

somewhat skin sensitive to the vaccine, but so far as we

e

know she has been entirely free from asthma

% v,

This was as obstinate a case to handle we have

e - *

encountered. The twelfth case, now under observation,

-

Presumes to be equally as, hard to handle.~ e N
In summarizing this case, it might”be termed a -
 severe case of asthma of long standing. It was particu-
larly difficult to control, probably rendered more
difficult by enforced periods of non-treatment. The
patient was symptomatically cured, though still somewhat

8kin sensitive. R o L

3
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Case 2. A medical student, 22 years old, whose
fathep was a physician and had usually prescribedﬁfof
him. After influenza in 1918, the boy had had chronic
bronchitis with occasional attacks of asthma occurring
at any season of the year. These attacks were_preceded
by a cold, but‘were usually of short duration.alForser
attacks had been easily controlled with adrenalin or
ephedring, but in this instancd -the attack was qotAso
controlled and he was broughe‘into;theﬁhospitaltigi )
November, 1927. . , ~ ‘
The dermal tests for pollens and foods had
been run previously without showing sensitivity..
Cultures were made.frog'sputum:L,The petient
gave no reaction to Streptococcus hemolyticus or Micro-
coccus pharyngis siccus and only slight reactions to
-Staphylococcus albus and Staphylococcu s aureus.

- Since he showed so little sensitivity to his -
aﬁtogenous strains, he was’tried with the stook vacciﬁes.
Of these, he was sensitive to the Micrococcus flavus,
the Micrococcus catarrhalis,fthe ﬁecillue~of Friedlénder,
and Bacillus duplex non-liquefaciens.

Treatment-consisted;ofqdaiiﬁ injections'of a
mixture of these strains for two months. At firsﬁ there
was a moderate iocal reaction out never'ahy specific
" attdck. He was soon able to take 8 minims with no

difficulty. Treatment terminated in April, 1928.
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?or the remainderyofythatﬂyear’and thruout
the school year, 1928-1929, the_patient.had no further
attacks. ‘v .‘; ‘; - T
' | This was a mild case of asthma of long dura-
tion. The patient was but slightly sensitive to his
autogenous strains, so that stock vaccines selected
by their skin reactions ‘were used in treatment;v The ;

-

case was easily and satisfactorily controlled in a

short time. This could hardly be considered a remis-“”

w

sion since it has lasted for over. two years, when one
considers the previous history. There was evidently a
familial tendency toward sensitization as a younger B
brother also developed asthma about the time‘we were ix
treating this case. ‘ et

Case 3. A man, 41 years old, having bronchial asthma
with chronic sinusitis and tonsillitis. . One.month after
an acute attack of bronchitis‘in‘January, 1927;.he'de-‘
veloped'asthma. A few weeks intervened between attacks;
during that time he was fairly well and free from.
symptons of asthma.’

A severe attack in March, 1928, necessitated
hospitalization. At that time he was tested with the-
pollens and various foods but no sensitivity was indi-
cated. Several tceth were extracted, and a radical .

antrum operation was performed before he was referred to

¢

.~



the laboratory. It was necessary to use sputum
cultures as a source of material. He was but very
slightly sensitive to a Stabhylécoééus aibué, én ﬁemo-
lytic streptococcus, and an unidéhfifigd Gram poéitive
fod isdlated from this soufce.
Treatment was started in April, 1928. At
first very small doses of 1 minim or less, brought on
asthmatic attacks of a very severe type. Dilution of-
the vaccine was indicated until he could tolerate 1 minim
of the diluted vaccine without a specific attack andkonly
slight local reaction. In May, 1928, a.slight’ overdosage
of vaccine, we suspect, caused the patient to fear an
~ attack of asthma. He came into the hospital but was soon
‘discharged, since the attack failed to materialize. - '
In July he was retested to our stock vaccines
”and we found -that his sensitivity to the Streptococcus”
hemolyticus had disappeared; but he had retained his.
sensitivity to the BacilluS'bf Friedli#nder, ‘and Bacillus
1nf1uenzae;_ | ' ‘
_ Treatment was continued until October 1, 1928,
when the patient felt able to return to work.. No further
recurrences have been reported. . "
This case, though of.shorter duration, was a -
Severe one. After the focus had been removed, the . .
patient retained an extreme sensitivity which was easily

controlled.undoubtedly due to the fact that the focus
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had been removed and he therefore, was.not being .
resensitized. He was able to: return to{work,sooner
than .anticipated, but deemed~it;advisable:to.cont;ﬁue
treatment until we felt sure there would be no

recurrence., A PR S

PR R S

béée‘4: A colored woman;'37:§earétoid; with chrénic
5fbhéhitis}and ésthma following a severe cold. Short-
_ gggﬁupf breath was always assoclated with a}fresh cold,
and occurred -irregularly. The patient;pgg;béen_ugable
to.work-for the nine mohthsAprgvious,,forcsheLhad;de-
~veloped:a status.asthmaticugz,i‘s_kxe,was_,refgrr_egl_.to-tl_le~
laboratory in October, 1927... ...,
| She was sensitivg;to}an'hemolyticﬁstreptc-

coccus- recovered: in pure culture.from sputum.

This vaccine was glven to her ujtil March, 1928,
three times weekly. She. tolerated any‘amouét;up'toﬁ7_-
.minimé;very well but:at that point slight attacks‘mighf
be*brought~pn by repeated injections. .She was sufficiently
improved to resume work for part time. - . .:.- . .

. ;wz-VWhen tested for sensitivity to ocur stock -
vaceines . in April, 1928, sh§MWas‘st111 sensitive to the
hemolytic streptococcus; moderately sensitive. to Staphylo-
coccus aureus, Bacillus,duplex_nbn-liquefaciéns,;and
Bacillus asbortus; and markedly sensitive to‘fhe Bacillus

of Friedlander, and Micrococeus pharyngls siccus.



C=45-

These were added to her éutoéenbus:ﬁaé&ine}
treatment was resumed and’cohéihued‘until“Jénuary;'“
1929.  Patient was much improved generally and able -
to work, ' ‘ Tt none i

"This was a case of béétefial"asfhma,3ed$11yE5*”
and' quickly controlled. Improvement was rapid and -

N

lasting. . ‘ R IR SRt

Césé 5. A woman, 30 years old. ‘Sﬁé was referred to
the leboratory as an asthmatic with chronic simisitis.
During July, 1929, she was hospitalized for an' antrum
wash which yielded an hemolytic Bacillus of Friedlfnder
to which she was markedly-sensitive.’ e
‘Treatment was begun in- July, 1929, ‘end‘1is-

" being contimied three times-weekly: - - - vl 4l
' ‘Nose and throat cultures teken in Hach;’1956;
for the purpose-of preparing more éaccihé”agaig'yielded
the Friedldnder bacillus, with-'a gtaphylococcus sureus
and a Gram positive diplococcus. - Her reaction to the
Friedlander-bacillusfhad»dimihished‘bu£“was‘£y1i1~ﬁé£ked.
Sensitivity to the Staphylococcus sureus was moderate,
and to the Gram'pésitive dipIOC6ccﬁs'iﬁ was marked. The
patient is now receiving a mixture of these crganiéms.

- Even though she has had several colds this
winter, thére has been no recurrence of her asthmatic -

attacks for the period of nine months.

-



-This was a definite asthmatic who displayed
skin sensitivity to one organism particularly and.that
from an antrum. Vaccine was well tolerated ‘and improve-
menf,marked.from the beginning,was probably -due to a
combination of the removal of the focus and a desensitiza-
tion process as well. Sensitization was undoubtedly -~
being brought about by the Friedlénder's baccillus found

in pure culture in the right antrum.

1

Case 6. A woman, 56 years old, with chronic asthma _
dating back to an infection, possibly adult whooping
cough, 1n 1924. This patient had had asthme previously
éxtending«0ver’a'periodfof about ‘ten years. --The removal
_ of'éonsils,'appendix; andlgalljbladder‘had‘evidentlyﬂ
alded in clearing up the former asthma.” .In August, 1927,
she reported to.the Clinic that her attacks had recurred
and were becoming more freqdent"and~severe.'?The case
was referred to us in Auédét,.1929.f'“

..This lest asthmatic pariod'seéms'fo have been.
brought ‘on by sensitizatlon to a Friedldnder's bacillus,
and ‘a Staphylococcus aureus recovered from an antrum"‘
wash.  She was sensitive to bdth of them. " .

" During the first few months of treatment we were
unable to correlatc her attacks of asthma with the in- .
Jections since she was in a continual asthmatic state.

Gradually, however, her asthma became less severe, and
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et the . same time, she seemed to improve generally.
Recently.her.asthma seemed to he;related,to,recurring
colds but»manifestsiitself_as'a(slightpshortness\of
breath which does not preventcher;coming for treatments.

In April, 1930, she was againvtested,to her
original stralns isolated,_and found,moderateiy;sensi-
tive to staphylococcus_aureus.and;markediytsensitive;to
the Friedl#nder's bacillus.  -.i-} .. .- 3 a0t

- The marked improvement:in- this:patient warrants

further treatment .which.1s advised. since she 1s:still .

very sensitive to her own strains.

dase 7.4 A wealthy farmer, aged 57.k There is no history
of cardio-respiratory symptoms, other than ‘an occasional
'cold, prior to the onset of his‘present illness.l In
1924, four years before we first saw him, he had an -
attack of illness diagnosed as influenza. Before he o
had fully recovered from this, asthmatic symptoms appeared
ushered in with "wheezing and shortness of breath" ’
' Within a year he was having definite paroxysmal attacks
of asthma which were coming on with increasing frequency.
This was followed by three years of travel undertaken in
an unsuccessful attempt to find a beneficial climate.
There was no history of seasonal periodicity,

no history of reaction to certain foods but he was,

nevertheless, tested to the usual food proteins and
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poilens. 'All these tests were negative.and;:since -
his.speciality was fine horses, he .was carefully‘ .o
tested with extracts made from the hair of each of .
his horses without showing any reaction. .= -

'Having exhausted this field,.we.cultured the.
naso-pharynx and sputum obtained after.a'paroxysm of .
coughing. He.gave positive reactionSItO'the following
orgcnisms reéovered from material so obtained: Bacillus .
influenzae, a marked reaction;»thelBacillus.Offfried-
12nder, a marked reaction} and to avhemolytic~staphylo-:
coccus, -a slight reacticn. "He'has been under: treatment
for 8 months with marked improvement: - -

When first seen heipresented a picture closely
bordering on the status asthmaticus.. Under treectment
the attacks have become less ‘and lessifrequeﬁt.cnd nore
mild in type. ‘He has not had an att;ck calling for the
injection of adrenalin in 6 months,‘and 1s now driving
his horses from thirty to forty nmiles a: day, a thing he
had not been able to do for over.three years. . He 1s no
longer sensitive:to Bacillus influenzae, nor. the hemo=-
lytic staphylococcus, and 1s less sensitive to the -
Bacillus of Friedlé&nder than when first tested.



Case 8. A girl of 8 years. The.onset of her asthra .
followed'whooping cough when she was 3 years;eld.rfA .
brother, two years older, also had whooping:cough’and
subsequently developed asthma.:_Inithis;latter_instance,
however, the condition disappeared spontaneously.: ' There
was again no seasonal variation;rtheipatientehadlpreviously
been subjected to the usual routine'tests:and had been
advised te stop eating nuts.. Obedience to this suggestion
did not result in ahy~1mprOVemént‘in.her.condition.»A’
Cultures were made'from'post;nasalgseeretions,
bronchiolar exudate,” and ;rom‘the throat."Skih.tests
wereemade with all the organisms recovered and she was
found sensitive to & hemolytic streptococcus and markedly
sensitive to a heﬁolytic'staphylococeus.
T _Desensitization, using these strains, was .
followed by gradual but definite improvement.  Within a .
nonth’ she was able to resume her school wofk, and went
from December to‘Maj,'lQSO, without an attack. She then
'had a severe sore throat follewed in a few weeks with a
mild attack of asthma. A green producing streptococcus,

not previously fecoeered, was added to her vaccine after

obtaining a positive skin test.

Case 9. A white woman of 38, with a history of chronic

Vasthma extending over fifteen years. At frequent
1ntervala throughout this period, she had been 1ncapaci-
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tated for work because of thé ‘severity 'of her attacks.
By occupatlion she was a hair-dresser and several years
before we began treating her, she had been sensitized
to orris root as demonstrated by intradermal reactions
and subsequent desensitization" had resulted in definite
improvement. For eighteen months prior to her 'first
visit her condition had been exceedingly unsatisfactory
with frequent severe attacks.“ , et e e

- ~After ruling out food and pollen sensitization,
she was subjected to the same type of investigation
described in the previous cases. ~194??d??i°?¢¢h¢?u~-~
tonsils_were removedéand,the;antraaof h}ghmoreguashed
out. ,From,the tonsils there}was:isdlated;an:anaerobic
streptococcus_to which‘shewwas:sensitized)and fron the
antra washings we recovered an hemolytic staphylococcus
to which she gave a violent reaction. This same staphylo-

N

coccus was isolated from the sputum.ﬂ.”‘lz _
Desensitization had to be carried out with

_ extremely dilute antigens and even with care, we pre-
cipitated several acute attacks by too rapidly advancing
the dosage. We began treatment in April, 1929, and she
showed gradual improvement until September. At this time
she requested that we permit her family physician to
carry‘on.her treatment.z de‘was given,careful‘instrucr

tions, which he at once disregarded, and gave the
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patient several 0.5 c.c. do3es of the"vaccine"instead
of 0.1 c.c. as directed. The' result was a violent
attack of asthma which brought her into the hospital
in serious condition. It was then necessary to carry
on very slowly but results were very encouraging, from

November, 1929 to May, 1930, she has had no asthma.

JEEV :...-u -\'l.‘—a. p

Case 10. .. A white woman and considered from & thera-

peutic standpoint has been cne of the most amazing in

,‘,

our - series.’ The patient had for ten years been subject
type. For the last half of that period she had been an
semi-invalid unable to carry on her household duties. |
She dates the onset of her 1llress to an attack of -
grippe followed by a frontal ‘simis’ infection.' She
‘came’ to us exceedingly emaciated, and in every'sense
& case for hospitalization. o
Bacteriological investigation yielded the
following strains to which she showed sensitivity. A |
: hemolytic streptococcus, the Bacillus of Friedlhnder
and’ Micrococcus catarrhalis. She also gave reactions
to Bacillus abortus and Micrococcus pharyngis siccus'
of our stock series. After a month of treatment in
the hospital, during which time her attacks gradually
faded out, she was discharged and treatment continued

by her family physician. The vaccine, after the first
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month, was given every second day, and the interval

was gradually lengthened to two injections weekly.

She was treated, in all, for six months. To the

present time, eighteen months since treatment was
started, she has had no recurrence. A gain of::twenty~
pounds in weight 1s reported and-she 1s.now:able:to
carry on quite as well as she could beforse:the onset

of her asthma.

Caselll. A girl of sixAyears, had:been;the“uiotim'

of recurring attacks of acute bronchiolar spasm for
three years. The onset of her asthma followed whooping
cough and each subsequent attack was ushered in with an
acute naso-pharyhgitis and fever.f She had been sent to
Florida and later to the ﬂest without the desired thera-
peutic result. Food tests had been repeatedly made but
no definite sensitization was demonstrated.

o

Cultures were made from the posterior naso;
pharynx during an'acute attack and the predominating
organism was a hemolytic staphylococcus. This is the
only organism, either autogenous or from our stock
series, to which she shows skin sensitivity. A year
of treatment has resulted in marked improvement.‘ The
asthmatic attacks have entirely subsided but she
frequently has severe head colds and her skin sensi-

tivity to the staphylococcus though diminished has by_'
no means disappeared. This child should certainly be
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carried along with-treatment for another,six months;
we -hope -to be able to check the too frequent head--

colds. S

Case 12. A white woman, 41 years old. éhe:has.a‘.
\severe case of ‘asthma of a year s duration following:l:
bronchitis and sneezing attacks.; This patient also
had had mild asthmatic attacks since her childhood .
following whooping cough. The recent attacks became.
more severe after the bnonchitis. SRR
Sputum cultures were used asla source of
‘organisms.ﬁ She)was markedly sensitive to all of the"
organisms isolated'A Staphylococcus aureus, Strepto-t
coccus hemolyticus, Micrococcus tetragenous, & Gram
positive diplococcus, and Friedlénder's bacillus. A
specific attack of asthma was provoked by the skin
tests. A mixed vaccine was used with the result that
the patient was feeling mich better in about a month.
Doses of one minim three times weekly were not well
tolerated; she developed enother attackTof asthma
and at this time gave more severe local reactions.
The vacclne was diluted and 0.5 minim doses(given
dally seem to be better tolerated. The patient'is
showing marked improvement and'the prognosis is good.

We may add the case of a middle. aged colored

woman referred to us in the Clinic as an asthmatic.
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Autogenous vaccines were prepared from her:sputum * -
- ...but she was not. sensitive to -any of them. -She'was ' =
. ..-not sensitive to any of our stock:series either."
. ~...The organisms of her own strains were mixed-and given
..to her nevertheless. .There was absolutely'no reacticn
c:toithis:mixed vaccine. : - She continued to have her
;" night attacks-of dyspnoea.: We-suspected that she was -

~ -not a'bacterial asthmatic-and’this was borne out: by - °

" a later dlagnosis of mitral stenosis.with subacute = -

:pulmonary congestion. - Treatment:of the underlying
cardiac condition relieved her air hunger. ‘This case -
©-.'1s 'interesting’ to us only because’of the contrast it -

. . Y
RSP T -~ e

S presentsSe o Loia . o R inoodsooo i



B. Sinusitis.iz S et e
Sinusitis, though frequently acute in 1ts onset,

tends to become.chronic, particularly in this locality where
we may term 1t endemic,  We 'Will note later how it mey act as
a forerunner to.other diseases such asAarthritis., is.a. chrsn-
ic infection, it has. ‘been attributed to the ‘action. of an
'hemolytiq.Streptqqqccusboi_‘w]:qy(;y'i:j_q.lsr‘ics_t Unless, drainage .
be paintsineq,,tgsrexgay:ps:sniigvssiog.gritps“piogq}st:sam,
and . even.where drainage;is inadequats;.sﬁbsequent“sensitiza- '
symptoms.as shov.n-.i,n t}}% ;_as'.el}n&a : 81,:9_u1?°

We have considered only the cases of chronic sinu-
sitis, frequently showing evidence of sensitizstion.' It has
been our experience that the organism involved is more frequent-
ly an hemolytic Staplylococcus which might pass unnoticed in‘
the usual routine bacteriologicslgpnsoedures.,'We havs ffeqﬁent-
ly picked it out by our sensitivity tests.“‘ |

Some cases show only a nasal sensitivity, the sinuses
not being involved. This is manifested by chronic sneezing.

Agaih general sensitiiatisn may occur and as in one
instance result in attacks eof tetsny. Such attacks are bfoughtv
on whenever a fresh infection is aoquired.

Some of the chronic cases display focal reactions
msnifested by sneezing spells after injsction sr the vaccine.
Another case had attacks of acute rhinitis as a result of his

first injections. In most of the cases, a typical sinus
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‘headache results from the first treatments.

; After a few inoculations, these symptoms of sen=-
sitifity pass away and the individual is able to tolerate
larger doses of vaccine. Less time is required in‘treatiﬁg
thesg cases than for the asthmatics. It is more difficult
to néfe progress, but this is indicated by gradually dimin-
ished symptoms, and a resistance to fresh infections. These
people Will require treatment for several months, but the
benefioial effects persist throughout another;jear at least,

| The essential points in regard to this group of cases

are summarized in the rollowing tables
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11

12

t18

14

s :

16

| e
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~ Sinusitis,
' (antrum)

Sinusitis

~Sinusitis-tetany,

old chronic case

Sinusitis,. B
© Arthritis

‘Sinusitis, -

post-nasal drip

' Sinusitis,

post-nasal drip

" Sinusitis,

- both antra..

‘Sinusitis, chronioc

‘left antrum .-

- Sinusitis

'Sinusitis, entra

" Arthritis

- Sinusitis, frontal .
~and Ethmoid

' Sinusitis, Antra

of Highmore

Ethmoiditis -

“Sinusitis, frontael |

end Ethmoid -

Ethmoiditis =

- Sinusitis Sub- _
--acute pharyngitis

Ethmoiditis .

" s s

_ Organis

Staphylococcus albus‘~ £

non-hemolytic ‘

Streptococcus hemolyticus

Staphylococcus_albus.V o

"+ hemolytioc b

o o ' Ay
Strepto-bacillus, transient: ‘-

Staphylococcus albus, hemolytic“._

Staphylococcus albus,
. hemolytic '

- Staphylococcus albus,
o non-hemolytic

Staphylococcus albus-hemolytic

- Staphylococcus albuss non-hemolytic '
Gram negative rod, not classified..;

Staphylococcus albus.

Streptococcus hemolyticus "%“”f

Staphylococcus aureus Staphylococcus

albus,Gram positive rod -

staphylococous albus, Staphylococcus

sureus, Streptococcus hemolyticus

- Bacillus of Friedl&nder.Gram.Dositive}

diplococcus

Staphylococcus albus,‘
- hemolytic -

Staphylococcus albus, hemolytic~
Streptococcus, non=- hemolytio.,
Bacillus of Friedlander

- Staphylococcus albus,'
’ hemolytic :

Pneumococcus type I,Bacillus of
Friedlander;Streptococcus, non-hemo=
_lyticgnicrococcus cat&nrhalis

o o staphylococcus albus,
, " hemolytic L

c Staphylococcus aureus, |
Staphylococcus albus hemolytic

.'.‘

: Staphylococcus aureus;Staphylococcus

albus, hemolytic-nicrococcus pharyns 8
_ : siccus

N SRR

b,
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++++ with
glandular .
involvement
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‘Reactionf_ -

O

. fTreated fordl year,

 ‘Treated for 4 months. -
o'tacks when first treated.

- Treated for 2 months.

‘Polyp removed from antrum.

’ ;* Treated for 4'months.‘”

- lTreated'for~3 months.

_— o ey

' ~TF§§tment
Severe general reaotion, small
injections., Treatment 1inadequate. .

Treated for 2 months.‘

| Treated foril*year.'

. Treated for 3 months, irreéularly.

L4

Treated for 3 months. (rhinitis)‘

Sneezing at- '
Marked gen-
eral reaction. - : T

Treated for one month by his physi--
cian - vaccine given too rapidly. ‘

o Treated for 9 months :

. ?reated<ror;2 years

Treated fro 6 months unsatisfactorily.
Treatment
resumed. R . AR

1]

. Treated top aiyears.t \

‘... Treated for ziyeafg,;f’

{ Treated for 6 months.

.]Improved

' Marked improvement.

‘Improved on treatment.

'Sensitivity decreases.
provement.

s
U
Sinus cleared.

P e s

vColds recurred.;-,l,

.

B s
7

: -*,Marked’improvement:f_-

."." .
J" "*

' Relieved while under a
‘treatment.

: Moderate\improvement:

ERERN
M

o
e

Y Y

 Antra remained clear. No -
~further colds.
- than for years. .- -

COndition better

,Marked improvement..n

‘ Improvedte Slight:recurrence.

Sensitivi-
ty to Friedlander's bacillus de-
creased; Arthritis improved.

Marked improvement.

Some improvement.

Free from”symptoms with treatment.

l Marked improvement.

Little improvement.

- Improved. -

vvvv "No ime
0ld chronic case?
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. .= - .. We have.been interested, in this field, in a type
orfcase;whioﬁ;has 1ong&con:used;b9§h;?heﬂinte:nist;ganthe s
 orthopedist.. These patients do-not have a frank infection
‘with purulent exudate.into:the Jjoint involved nor are they of
thap;group¢whioh;shows,progressive,dgrorming changes. The
outstanding characteristic in this group with which we hgve
been concerned is a sterile effusion into one or many Joints.
This effusion most frequently occurs in the knee,'elbow, or
ankle‘but may involve practically any joint cavity. They have
been most successfully treated by the removal of definite :oci
of infection, elsewhere in the body.  F6r instance, after the
removal of abscessed teeth such a joint may show rapid im-
provement and uitimate recovery. Because of this ocurious re-
lationship of joints showing sterile erfuéiqns to pyogenic foci
elsewhere in the body, JosephAFreiﬁergss~has pfeviously desig-
nated them as Mallergic joints.™ - | |

In cértain, and rather numerous instances, however,»
the exposure and removal of apparent foci does not result in
a cure and it has been with these cases, alone, that.we,haie
been éxperimenting.. All sources of chronic infections which
 have not been removed surgically have been carefully worked
out from the bacterial standpoint. 01d chronic sinuses and
- the 1ower bowei héve most rrequéntly yielded the organisms to-
which patients showed skin sensitivity end vaccines made from

such orgenisms have been satisfactory in the treatment of many
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of these cases.~ Certain patients in this. series had been

e

"'under treatment ror years prior to an attempt at bacterial

-~ AR
FE TR I

desensitizatien.* Other forms of treatment were discontinued

during the;course of vaccine  treatment, ... S

e M
.

The rollowing table serves to summarize this group
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Case Duratfcii - Parts Involved

LR . et T
P 0 Dol . L R

;xizf_" 18 months -knee and. saoro

.4.. . 9 years . both knees .
5" 2'years: ‘both'knees ¥ °
. - .'4 R vy ,‘ a:nd anles s : S .v.‘.‘(.' woy Ly

-.6., . 4 years  both ankles

R 4 ye ars knees

~—- .. e

1 S'years ' rignt'kues and”
e J .welbow yoon

B . :

| “11iae - -
’353??14‘&ea£sﬁ45both knees™ “7

C L aey e Y TR S B
B - e T e et r“ e -~

Y

SRR et ke e

L7 6 months right knee and E
feesieee(flu) right elbow -t

L 3 yearsi‘right knée" SRR

o= .y e A R {..: T e Y ye Ca el L .

. Sinus.

. e -
PN
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Table Y.

- -

Focus

f$inuéﬁ

" Sinus

-Colon .

A Th].'oat .

-~ ¥
Sinuses

: 7
L 7.
. S . . 1 - ~ e
S oty ¥ g e . e ; - /» b8 ~,‘ Lo P
[ARE RPN A S AN SN A K A% 1t ol Wl

Ethmold

Colon”

MR

T L
. b m Viaats : BN PRI ) TNR D i e T e et 8 0 0A Awi e

-

9 .. 6 years spine and

i “both a.nkles“ PRI

©10 “¥ 2 years* spine‘and<tvi®
. elbow .

. Y SUPR
.swh;li.:*_,: Pa R Y N 2

S 12 5 years Wrist, elbows
. ) and knees

CQlon

* fntrun

N S )
i ..'\'ub YAl a el d b S PR 4 [T

... Colon .

%
B T R ]

Antrunm

Org anisms Sensitive

’;Stfeptocdcous,
,V:hemolytic'

, Staphylocoocus,
""hemolytioc

‘Streptococeus, non-

hemolytic B

. Bacillus coli, Bacillus |
“"mncosus‘ogpaulatus o

Streptococous, green

,fcoloration

RIICRSY

. Streptococcus, non-
* ‘hemolytic Bacillus of
Friedlénder

»Streptococcus, green -
-coloration

- Streptococeus, hemo-
1ytic Baqillus‘coli

_1_Bacillus coli,

- .

hemolytic (only)

Bacillus:coli,
Streptococcus,hemo-
lytice =~

Bacillus coli,
hemolytic

‘Staphylococcua,hemo-

coccus,greeén .

'Qﬁ;e§  4'

Cured
éur;d»_
Cured

: Cuied " “
Cured
Marked

1mproy§qent»

Marked

improvement

' No
improvement

No i
improvement

Marked

and Ethmoid 1ytic; Streptoe: :uutmprovemsnt-

coloration,

’
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From the table it is seen that 16 of 12 cases
either been cured or définitely improved. Only two do not
showhimprovement.@'Surely;this seems to fix this group as
an entity definitely benefitted by bacterial desensitization.

‘Several cases of arthritis derormané have been treat-
ed with mixed vaccines composed of those organisms recovered
from such souroes,xto.which they are definitely sensitive,
The colon bacillus is a frequent offender, and is‘sometimes
obtained from the stool in pure culture.. This group is hard
to follow since various.other forms of treatment: are carried
on simultaneously, - the prime consideration being the allev-
iation of pain.. Progress is #ery»slow,but'in some instances
it seems that:the-pain;has:been rélieved and further progress
of the disease impeded. "Cures"™ are out;br the question. -
and we are not yet entirely satiaried that we have helped
any case of arthritis which does not fit into Freiberg 8
classification of ”allergio arthritis.™
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D. ' “Anglioneurotic -Oedema. U :2”;.,‘ -,

-Angloneurotic oedexma is.-a rare and qufigus
disease. At the present time there is no generally -
accepted opinion regarding its- cause or.the‘méchgn1§m .
by which the-symptoms are produced.... C;ipiéallyyit is
characterized by .sudden, -acute, swelling of various.
portions of the body as for example,-a hand, qheek,_the
entire face, etc. Death has occasionally followed
acute swelling of the larynx. Such patlents frequently
give a history of transient gsthma,fallergicﬂjointg.or
hives and these associations have led. us to suspect
that the condition may be a~man1festatioﬁ of bacterial
sensitization. . _

- Many 1nvest1gators_have_considqreq_the
question of sensi@ization$to,foods‘and pollens but
their results at desensitization have not beeh cénclu-
sive. Wherry124 in 1927 reported a case of anglo- -
neurotic;oedema which héd been treated with hérked
improvement using an antigen ofAihtestinal ofganismsA
to which she showed_marked sensitivity. Unfortunately
this patient died of an acute infection before he could
‘come -to any definite conclusion. Sl '

.~ We have had an opportunity to study and treat
a very typical case. The results justify its place in
this thesis.



e h oo Lo Our-pat;ent was a white woman, 40 years
01d who presented typical, symptoms of swelling: of the
hands, feet:and face which came on rapidly,. lasted ,
aboutstwentfgféaf'ﬁours,-and then. disappeared.as
suddenly. :These areas of_ swellings were.definite,: the
same part. of the hand,:for instance,.would swell .
repeatedly. - Previous. to the actual: swelling shé;would
notice heat. and itching in the particular area where:
the swelling appeared. PR S AP O NP
- .<2~2 oo This patient gave,a»history;of:a temporary -
asthma’ following influenza in 1918, which had been .
self-1limiting. .. She also complained 6f gastro-intestinal
symptoms and:arthritic pains in the knees.: She was -~
given mineral-oil to control the constipation. - This
present cqndition,had»been,1mmediateiyhprecip1tated
by exposure. to cold and water. during the-Florida
hurricane of .1926.. ... . = .-, 1 .- - SRS

.7, She was‘foundtéensitiﬁe fo eggs,. milk, fish,
and nuts, though she had never noted any relation . ::
between: the eating of these foods and.hgr attacks, and
she-was-notvrelieved»ﬁy;eliminating these foods from
her: diet. | |

‘ Stool specimens yielded'a‘§taphyloc9ccué

aureus,.Stfeptococéus hemolyticus and Bacillus coll .

commuhior.;'She was markedlyfsenéitive to the Bacillus
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colli commnior. Treatment with this antigen was

-
b e YL

caused typicg;v§k;p‘leslons to oppear, nevertheless,
treatment }?gs;l-\tt nue@ times weekly in the Clinic.
Increased dosage again brought on fresh mahifééfétibns
after an 1ntéréission of three weeks. - The process was
a tedious one and at times apparently rather hopeless,
yut graﬁuall& the attacks diminished 1n'£r9quency and
severity. Gedema of the larynx necessitated hospitall-
zatiéh“onJ£w6.éépérggzmgéégéigﬁgqﬁﬁel%ﬁége attacks.ﬁere
controlled with ephedringe - - ¢ Cvs

-}~ In June, 1928, a fresh épecimeﬁ of stool ' -
| yielded the same flora with similar sensitivity reac-
tions. Consequently she was'tfeated with a fresh -
vaccine of the same organism until October, 1928,

St Again in October’ the ‘same-organism was
recovered and used. - Her attacks," though mmch less
severe and less frequent,’spill'obcurred_at intervals
dﬁring‘the'fall of 1928.~‘Tre§tment was continued until
August 1929, At that time she was discharged and told
to return in the event of a recurrence of her former
trouble. - -

;V‘PbF'a yéar and a half now she has had no -
recurrence of her angloneurotic symptoms. This offers

an entirely new method of tréﬁting cases of anglo-

-
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.neurotic oedema and a new point of view regarding

*

the probable cause.' It also explains the curious
familial history long recognized as one of the
peculiarities of the picture. We have come to expect

'family histories from patients who show these unusual

vee L *~'
. a; . -

types of sensitization. B

wo L - B PN N o, . “ . S0, e 4 -

E. Skin Infections‘dueztc the'Staphylococcus,ftheliuf

s 1Streptococcusfand the“Bacillus acne.. .

,.

' This group consists mainly of cases of

furunculosis but there are included cases of strepto-

N .{m M

coccus skin infection, staphylococcus osteomyelitis,

»

one of a staphylococcus septicemia, and acne due to the
Bacillus acne.‘ As noted in the introduction, the treat-
ment of furunculosis was the first digression of Wright
from the treatment of typhoid fever.

. - B *’ 3 Loy e . .
. It 1s well to review, in this connection,‘
e R

B . .. 7
the work of Besredka with anthrax and later with

-~

staphylococcus and streptococcus infections.

. Previous to 1925, Besredka had shown, to his

A

own satisraction, that in the case of anthrax the o
"susceptibility of an animal is limited to the cells .

of the skin, exclusively, and that no immunity is con-

[

~ferred except by vaccination of the rcceptive cells
[ ¥

with attenuated organisms~ that is, entodermal
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vaccination.

- Staphylococci and streptococci, likewise,
show a predilection for the cells of the skin.h'\"£
‘Attempts to demonstrate antibodies, of the.knn;n

varities,have been universally unsuccessful. However,

"

LR

the success of vaccine therapy in such cases, indicates

'~__ P

some other form of immunity.t‘In fact we recognize'an
immunity, acquired during:the‘course of the infection,
in itSrself-limiting nature.‘ Such immunity we k
observe to be transient' reinfections may occur nhenever

the general resistance is slightly lowered.

PO

Besredka believes that the logical route of

¢.*.

elective vaccination is the ordinary route of infection.

The reticulo-endothelial cells in the skin are probably

R

the receptive cells. He applied his results with

anthrax vaccination to the treatment of staphylococcus

oy . » B -
e . .

and streptococcus infections, by vaccinating the

DN

receptive cells.‘ He states that intradermal injections

'.

are much more effective than subcutaneous injections inA
treating skin infections.‘ The’immunity conferred,
though it be 1imited to the skin, serves to protect

the host from internal infection, by virtue of his skin
immunity.‘ Infections of internal organs ‘are usually
known to be preceded by infections of the skin or

mucous membranes covering the surfaces of the body.




| N One aims to protect the healthy cells
surrounding the localized infection and keep them )
from becoming infected thereby favoring localization.
Such a process may be a slov'one and is usually aided
:by surgical removal of the degenerated tissue.. This
;cuts down absorption and assists in maintaining circu-~
1qtion in the parts cut off by oedema. If 1ocaliza-
:tion of the infection is not accomplished, then a o
‘blood-stream invasion, by way of the lymphatics, may.
result. Actual growth in the blood stream is unusual
‘but invasion of the blood stream is followed by _
fsecondary 1ocalization in thc skin or in the parenchyma
;of the internal organs. , o
t Streptococci localize in about the same—.
nanner, but tend to invade the blood stream more

~.

4frequently than staphylococci. Vaccine therapy for ‘

R

localized infections due to the staphylococcus has been

,employed since Wright but recently-has fallen into dis-‘
1favor. It is less often used for treating streptococcus
infections since further invasion is frequent and too
rapid to be benefitted by such therapy. Those cases
‘which tend to beccme chronic streptococcus infections
‘may often be controlled with vaccine. Generalized
infections are not usually so treated, since 11l

effects have been often observed. However, we have
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found : that in some instances, ‘vaccines given in
minute amounts brought about rapid clinical improve=-
ment even in actual septicemia.i' |
“As'a. general rule,‘patients with local skin
infections do not show the marked skin sensitivity
evidenced~in many of the groups previously described.
This is undoubtedly . due to the fact that constant auto-
desensitization of the ectoderm occurs due actually to
the selective localization of the invading organism.
In brief our results have been similar to
those of Besredka. We have found that entodermal injec-
tions are fAf‘ﬁbre effective than subcutaneous injec-
tions. in the vaccine treatment of skin lesions._ The de-
sensitization method of treatment is more effective than
_ the "massive dose" method "the latter, in fact, is
definitely contra-indicated. -We:also believe that intra-
dermal desensitization favors the localization of skin
, lesions and inhibits farther- spreading. Acne lesions
- seem to respond to treatment more rapidly when alternate
intradermal and subcutaneous injections are employed.
The following table will serve to summarize

- thls series of cases:

PR
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Staphylococcus

Table VI
Case Diagnosis Organism Test Treatment . Result
1 Furunculosis Staphylococcus  + Intradermal 2 mos. Cured
aureus . o
2. Injury ~ Staphylococcus + Intradermal 1 mo. Cured
Furunculosis Aureus = :
3 ., Furunculosls Staphylococcus + Intradermal - 1 mo. Cured
aureus _ ] - ’ :
4" Furunculosis Staphylococcus "+ . Intradermal 1 mo. Cured
: aureus C
.5 Furunculosis Staphylococcus ++, -, Intradermal . 1 mo. larked im-
aureus _ ' : provement
6  Furunculosis Staéhyiococcuélf'++ " Intrsdermal " Irreg- Recurrence
5 . aurqus o . ,“. ‘ . ular
7 Furunculosis Staphylococcus .+++ - Intradermal 3 mos. Cured
‘ ° aureus’ '
8 Furunculosis Staphylococcus U Intfédérﬁai‘ 1 mo. Marked im-
-Abscess ‘albus . - RIS SR provement
9 . Furunculosis Staphylococcus - ++  Intradermal . 1 mo. Marked im-
' Abscess  aureus - | provexent
’10' Furunculosis Staphylococcusk“+¥ i ;intfaderﬁalg 3 wks. Cured
- . Carbuncle . aureus .. . _Subcutaneous
11 Furunculosis staphylococcus .+ ¢ Intradermal 3 mos. Improved
Carbuncle aureus Subcutaneous : :
12 Diabetes ;Staphylococcus “++++ Intradermal 1 mo. Healing
- . .Furunculosis. aureus . . -+ _ - -Subcutaneous Accelerated
Carbuncle | :
15:*l;Acne;ﬁ'”7' ‘Sféthiococcuél P Iﬁfradérmcl 2 wks. Healing . ...
- . Osteo=- - albus,. Staphylo- +  -Subcutaneous Accelerated
. © myelitis’ coccus aureus ' o ‘ :
a144J$”FufuﬁcuIOSis)xSééphyiococcﬁs'”?\4" Intradermal 2 mos. Cured
Septicemia . - aureus hemo- .: ..° .- - Subcutaneous
. T Tlytie T o N
15  Acne ‘Staphylococcus ‘+ Intradermal 1 yr. Improved
: - albus . - - Subcutaneous ) .
" Bacillus acne ‘
.16 Skin 1nfcc§;" Stabhylococcus - ' Intradermal 2 mos. Cured
- tion of. albus, hemdytic , Subcutaneous ‘ :
foot h - Streptococcus ++++
Lymphangitis_~pemolyticus .
17 Acne Acne bacillus ++ Intradermal 6 mos. Cured
L . : ' ‘Subcutaneous . ‘ '
18 °  Acne Acne Bacillus ++  Intradermal 4 mos. Markedly
R - : . Subcutaneous improved
19 Acne Acne bacillus + Intradermal 3 mos. No improve-
B Hemolytic +++

ment
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R ’Non-ulcerative Colitis

T This last group of patients studied does not
constitute axdefinite clinical entity. The symptomology
'is varied and such diagnoses as micous colitis, spastic '
colitis, the irritable colon and gastro-enteric neurosis p
are commonly used to give a pseudo-scientific name to the
patient‘s complaints. It must be agreed that many factors'
other than disease of the colon itself ‘come to play a K
' 1arge part in the production of the complete clinical
picture. In some cases the neurogenic element will pre-
dominate and in others alterations in metabolism and endo-
crine disbalance may play a 1arge role.: We have tried to"
find 8 common cause which might be ultimately responsible
for the varied symptomology such patients present. -
R Wherry 24 had previously shown' that patients |
with mucous colitix are frequently extremely sensitive to
certain organisms in their own’ intestinal flora and we'
decided to extend his experiments to include the whole"
group which we have just described. There 1s one‘ |
physical alteration which is common to the entire group -
namely,‘a spasm of the distal portion of the colon. It
occurred to us that this spasm might be analogous to the
.spa sm of bronchiolar hypertonus and that the entire
picture might, in a mechanical sense be similar to ‘asthma.

! - .

The fact that mucous ‘shreds . from patients with non-

'.ulcerative colitis show the same predominance of eosino-
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philes observed in the sputum of asthmatics encouraged
our belief in such an analogy.r Therefore, we investigated
the intestinal flora and hoped to identify certain organ-
isms with'the clinical problem‘on the basis or intradermal
reactions.';: 3 S T S S X S G

', “Our earlier experiments were éoﬁéérhe&“ﬁiihﬁéﬁ“‘
attempt'to‘findeome“specific{organism,ﬂperhaps{a‘strepto-
_coccusito mhich"such*patients:could'bedshown“%oﬂbe sensi-
~tizeal*"Caréfﬁl'bacéé}ibisgicéi“sthaiés oi‘the*intestinal
flora‘werejmadelusing %a}iéa"ténsiéhs“AAd“ééfééﬁive’meaia
after the methods previously described. The results were
unsatisfactory for we could demonstrate no specific sensi-
tivity to any of the’ more unusual strains recovered from
the’ feces of our patients. We then directed our attention
to the Mnormal flora" and found that patients with non-
ulcerative colitis almost always exhibit & marked sensi-
tivity to one or more of the so-called “normal flora".;
' Again we have a situation Which suggests the relationship
to asthma In both asthmatics and colitis patients the
-sensitization demonstrated does not involve the unusual,
,recognized, pathogenic types, but instead, ‘the positive
' reactions are given by organism always fcund in the -
intestinal tract or the upper'respiratory tract and which,
too frequently, have been completely disregarded in B w
bacteriological studies.‘ Often times the active strains

‘will demonstrate unusual qualities as, " for example, )
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marked ?hemolytic power and frequently the small amount
“of antigen employed in carrying out the skin tests will
fprecipitate a specific attack with all the symptoms
.common in a given case. o |

- Strains of B. coli gave the most frequent re-
actions but B. mucosus capsulatus, B. fecalis alkaligines,
and often B. dloacae and Proteus were active, in giving
Fpositive skin tests, in the order named. Many of ‘these
.patients who had a history of long standing symptoms gave
;exceedingly severe reactions and 1t was not an uncorxion
:thing to ‘have the temperature reach lOl or 102 with
fadenopathy of the regional 1ymph glands and marked pros- ‘
":tration.° It has been ‘our repeated observation that the
more grave the patient s symptoms, the more marked Will
'be the skin sensitivity and the Tore profound the general
| eadtion.'} T . I

Sy

Ve have attempted to treat a large series of

.'patients:With'non-ulcerative colitls by desensitizing them

with antigens composed of autogenous strains of organisms-
| to which they‘have'shown sensitivity. More than forty
isuch cases have been carefully followed over a period
extending from one to'two years. . We have found such

- desensitization most difficult to accomplish. It is
always necessary to proceed. very slowly in order to avoid
unfavorable reactions but on the whole, the results have

, been encouraging. The criteria of cure or even improve-
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Pvey

ment in this group are somewhat uncertain because of
the complicating factors we have already mentioned
but in the face of such difficulties many of our
patients have shown lasting and pronounced benefit

following treatment. This problem is so large and so -

) involved that we can do no more than introduce the

sat :»-o 1“.’\

kisubject in this thesis.. Several years of observation

and treatment are ahead of us before we can come to

*

. R
definite conclusions but we have established several

significant facts.p First, that this group of patients

_ . are invariably sensitized to certain of the °o-called

LS 1.‘.,'. S -

“normal flora", second, that the active strains when in-

- T . n

jected produce symptoms similar to those characteristic

)A_'

‘of the patients attacks and third, that desensitization

P

o with vaccine prepared from the active strains has‘been

,group30ficases.vu?

‘Lt.-.

,“_accompanied by marked clinical improvement in a large

w
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Toocves o oo DL Summary. U0 arllor
(i.v: As'stated in the’introduction we undertook -
this study with the-pu;poee;of_bnpmitting“to:Ciiticai
investigation the effectiveness of vaocine’tnegepyf'5~”
When'controlled;by thegintraderma}iteetijwe.have pfe-'
eented data obtained from’the.study;ahd*treatment of -
six- conditions, each constituting a- well recognized

clinical picture. In each group the: number has ‘been- vl

T e

small enough . .to permit ‘intensive and individual study,~ e

o

and large;enougn,'at-theoeame:time,to allow -us to come*
to definiteoconclusione.vIn»aliine haveVincluded 110 o

cases, none of which has been followed less than six
[ P

months. since the institution of. treatment.A “"*’f
We believe that we have demonstrated beyond

a question of doubt that vaccine therapy,as controlled

by the intradermal fest,is of great’ importence in biolog-”

' ical therapeutics and- that-we have. explained,: in part,

.....

may be summarized ‘under the following heads'

EYRTe e ey moap e

'”1. Specificity of bacteriai_vaccine therapy

. .‘..vw-.

- and . select}on of antigens by means - -

of the,intradermal test.

2..Method of: treatmdnt.,

LRSI RR S - - e w8 e e m L ere ' owmie ot e

\,”3. Reasone for failure of previous bacterial-

. vaccine. therapye.- . .- -
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1. Specificiyy i bacter al vaccine therapy and the selection

gi_antigens by means of the intradermal test.‘ Thruout our

' fwork we have been confronted constantly with one dominant =
fact, the essential specificity of bacterial vaccine therapy.

' Two factors are involved in each instance, the host and LT

. .-

the offending organism, and the relation which exists between

" ,,...L",,

the two appears to be apecific in a strict sense. The.fact
that an organism falls into a definitely recognized class-m

) 1fication, bacteriologically, does not serve to indicate

- PR

j its r*le in a specific CIininal case. For instance,S---d

}
may have a staphylococcus in pure culture in his ethmoid

......

" cells but it does not follow that treatment with any

e T Y

7 staphylococcus will aid in curing his infection. It must

be the same staphylococcus which he harbors in the~mucous

LA e e .

membranes of hls upper respiratory sinuses. Again,there | \
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may be other organisms in addition to the staphylococcus

~ ‘A*‘l‘r

present,and easily recovered, but are merely saprophytes.
4 ¢ T :- ‘.
The intradermal reactions serve to indicate the specifie
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. relationship which exists between the harmful organism o
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. and the host, and makes it possible to rule out the harmlesa
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' strains. The facts have been adequately demonstrated by e

the experimental evidence offered in the body of the f:'
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thesis. We

. .,,.*.' R

feel that the first and most important requirement

for adequate bacterial vaccine therapy is that the org-
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. anism employed in the antigen be selected on the basis
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~of ‘positive intradermal reactions. These organisms shouldo
whenever}possihle,}he;of-autogenous~origigxput%should&it\
;be*necessary'to:resortytoithe;usefofﬂstreins;notfautogen-
;ousL.:thez~too,;must.be;selected;on:the,sameibgsisgggiﬁ?e
:positive intradermalireactionu:y i .| iiliii ity Ir il
2.:iMethod of ireatment. Bacterisl vaccines may be émploy-
gedifor;two;reesons:;to;immnnizeealnon;infected;indiyidugl’end,tf
*tO»treat*an-already%infected~indiridual;;We have beensptimar-
ily interested :in - the. second .problem. Msssive dosage has long
been employed for the -purpose of: protecting a-non-infected
gperson3and5the;prophylactic,use,oigtyphoid:vsccine is;an_;
\example;of,the_success;of“such;sgprocedpret:Itbwas;nstursl
Jthatsthe;use of large doses‘nould be»carriediover.into the
other phase,5thatiofitreeting;alreedy}infected;patientstﬁ
rWe;here repestedlyLindicatedgingour;experimentscbothuthe
_error and thefdanger-of such~treatment.}Desentization of
sensitized patients. employing very small doses has given

excellent resulys.whereas the use of massive dosage has::

:usually resultedvin'exsggeration-of symptoms. R . -
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3. Reasons for failure of. previous bacterial vaccine therapy

-We. conclude .that much of the disappointment attending yaccine

DR

‘ therapy has been due to a fsilure to recognize the factors Just

discussed° first, that antigens should be selected on the

e e

basis of specific reactions to intradermal injections and 4

second, that persons 80 shown to be sensitized should be

[T - -

desensitized by injections of very small emounts'over a



long period of‘time. N

| Stock vaccines have been inadeduate because the
fundamental factor of specificity was entirely overlooked
and,very frequently the stock vaccine has been- giten only

to result in the sensitization of the individual to strains

previously biologicallt inert. It must be remembered that
an'individual who receives injections of antigens,to which
he. has not been previously sensitized. will, as a: result,.
become subsequently sensitized to those same organisms.- .
This will probably. happen when large amounts are injected‘
and such has been the routine procedure in using commercial

stock vaccines. This fact has been demonstrated on numerous-

A L re
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occasions. Ny
| ‘ o When autogenous uacccnes have been used, it has
been the custom to make the antigen from the prevailing
vstrains. Such a~practice should, on‘the~surface, appear f
absurd for it is most frequently the harmless saprophyte;
.which predominates on culture yet this has been for years
the last word in 'scientific technioue" SRS

It is small wonder that bacterial vacc&ne

therapy has fallen into disfavor.
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