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PREFACE.

Among the more recent substances used in the
treatment of pulmonary tuberculosis and which are
especlally antagonistic to the tubercle bacillus
and its proaucts, is the preparation of Spengler,
Immunkdrper, Imuune Substances, or shortiy I.K.

The literature regarding this product is extremely
scanty, ana to thie dearth szems to be aue much of the
&pathy regarding I.X. manifested by medical men who
are called on to treat pulmonary tubercul&eia.

There seems to be a fear of the preparation and
a strong unscientific bias against it. All discussion
centres rounu tuberculin and many are inclined to sneer
at I.K. and relegate it to the therapeutic rubbish-
heap without giving it & trial fair or unfair.

Considering the value I nave found I.X. to yield,

I have wade it the purport ot this work to lay open
whatever good results have besn obtained ana inciden%ﬁ#
to show mistakes, in the hope that tarough error further
good may be realised. It must not be inferred that I
place absolute reliance on I.K. In my work I use tuber-
culin aimost as extensively as I.K. and in the treatment
of pulmonary tuberculysis I am coniident tuberculin will

keep its fair share of credit. Tuberculin however has



ité%imitations, and as I.K., properly and scientifically

used, has achieved results not unworthy of note, it

#so merits & genuine consideration ana a just criticism.
It seems fitting here to call attention to two books

on I.K. therapy, anu to urge the importance of their

perusal, in order to comprehend the theoretical and

laboratory sides of the subject. These books are The

Treatment of Tuberculosis by means of Immune Substances

(I.K.) Therapy, by Walter H. Fearis, (London, John Murray,

181%) and I,K. Therapy witn special reference to Tuber-
culosis, by W. E. M. Armstrong, M.A., M.D., (London,
H, K, Lewis, 1914.) To these authors I am greatly in-
aebted for many valuable hints, and in my preliminary
remarks on the preparation of I.K. énd on certain non-
clinical points, I have drawn extensively from both
books, for the obvious reason that the practical con-
sideration of euch an aspect of I.K. has been entirely
with-held from me. In tnis book I have triea to approach
the study of I.K. purely on clinical grounds with a
result which I must ieave the reader to estimate.

In conclusion, my best thanks are due to Dr Edward
E, Prest, who first of all directed me to this particular
method of treatment and under whose supervision my initial

attemps at I.K. Therapy were made.



I.X. THERAPY IN PULMONARY TUBERCULOSIS.

WHAT IS I.X7

In 1807, Lr. Carl Spengler of Davos aiscovered
taat tuberculosis inmune substances were manufactured
anu storea in the erythrocytes anu that relative to
the serum they contained as wuch 2s em@ 1,000,000 to -
1 of these substances. This daiscovery has been confirmed
by Fuchg-Wolfring's investigations on more than 3,000
Eloods, and similar results have been obtained by Fearis
anda others. Following on tnis observation, Spengler
injects rabbits intramuscularly with living bvacteria,
inducing a very high degree of bacteriolytic anti-toxic
iuwmunity ageinst tubercle bacilli and bacteria frequently
associated with them, and which are saia to be responsible
for the conaition called secondary infection. The blood
of these rabbits is collected asepticaliy, cilutea, acidi-
fied with lactic acid, anu the bactericidal and antitoxic

gualities adjusted. This product is termed I X. Original

Iumne-k8rper or Immune Substances.




ACTION OF I.K.

One c.c. of I.K. Original contains 1,000,000
lytic-antitoxic unite which act in the following
manner, The lysine destroy the bacteria causing
tubcerculosis, anw the toxins liberated as a result of
this lysis,become neutraiised by the antitoxins. In

nisg way a pessive imnunity is obtained by the introduc-

tion of immune substances prepared cutsiae the inaiviaual.
kesulting from such a passive immunigation, the cells
of the patient‘are proctected from poisoning oy bacterial
toxins. Accordingly they are able, in response to auto-
inoculation of the neutralized toxinse, to generate further
immune substances, anda thus an active immunity is obtained
without any toxic effect. In addition, there is the posesibility
of a further active immunity being generated by the lysinized
bacteria anua tuvercle bacilii acting as vaccines. It will
be observed that I.K. itself ccntaine no active immunising
agents, but that such agents are formed autogenously. The
primary action of I.K. is therefore to prouuce passive
immunity whilst its secconuary action is the proaucticn of

active immunity.



METHOD OF DILUTION OF I.K.

In order to use I.K. in the treatment of
puluonary tuberculosis, it is essential to cilute
the criginal preparaticn tc proper standards of
strength. Tne ailuting fluid may be either a
sclution of soaium chloride or of carbol socium

chlorice as foliows.

B
Sod. Chloride pur 0'5
Agqua Destill ad 100'0
or
K

Sod. Chloride pur 0O'S

Acia Carbol pur 0'5

Aqua Destill ad 100'0
In both instances the resulting fluid must be
filtered and steriiized. The latter preparation
is by far the more satisfactory. Spengler urges
the following precaution. The solution must not
be alkalized, tor the I.K. being a preparation
from the slightiy acid blood of imwmune aninels
might, if alkalized, have too strong a iytic eiiect

and aecompoee if kept in stock. To make the ailutions



« »

in small gquantities, a 1 ¢¢ record syringe
graduated in 1/10the may be used, or when larger
quantities are required a 5 c¢¢ or 10 cc syringe.
The prcocedure is the same as in making tuberculin
ciluticns. To begin with 0'l cc of I.K. Original
is mixea with 0'2 cc or tne ciluting fluid. This
makes a solution of strength 1 in 10. OI this
gsolution 0'1l c¢c is auued to 0!'S2 cc of the diluting
fluid, resuiting in a soiution of 1 in 100. 4And so
on with the other strengths. In this manner &

seriee of cilutions resultsas follows:-

Dilution I. 1 in 10
" II. 1 in 100
n III. 1 in 1000
"- IVv. 1 in 10,000
" . V. 1 in 160,000
" VIi. 1 in 1,000,000
" VII. 1 in 10,000,000

The solutions shoula be kept in sterile glass stoppered
bottles with fairly wide mouths - each bottle being
labelled with the strength of solution it contains.

It is wise to cate each preparation, sc that no error
need arise through the use of an antigquated solution.

Lijutions maue up with all care anua kept properly in



a dark place when not in service, should last from

14 days to a month. It is with regard to the
question of keeping the dilutione that the employment
ot tne secondu-mentioned diluting fluid is recommended;
there is no aocubt that the carbolic acid prevents

the appearance of a whitish flocculant fungus which
is apt to grow wnen on.y s&line solution is used and
which must find ite entrance while a dose is being

extracted from the bottle.



METHOD OF ADMINISTRATION OF I.K.

There are two serviceable methods which cover
all cases - injection subcutaneously and per os.
Ancther method, taat of inunction, is redundant &nd
never need be used; and it is mentioned here only
because of its possivility. There is no necessity
to aescribe the technigue of gi&ing e hypodermic
injection. Tne must convenient syringe is the 1 cc
record diviaed into 1/10tne and 1/50ths; anda as I.K.
is acia in reaction, it is necessary t¢ use platinum-
iriaium needles ana not stecl ones. Tnese needles
do not spoil by boiling, ana it is possible to ge?d
thew of such fineness, that the rrocess of giving
an injection will occasion the patient no pain
whatever. Furtacrmore, by using fine needles the
alrty necessity of covering the puncture is obviated -
& practice not uncommon among those who use large
neeales for hanainess. The mouet convenient site for
injection is the extensor surface of the upper arum.
The usual precautions as to sterlizing the skin must
be taken by using lysol or spirit scap followea Dby
methylated spirit or, where tne arms are clean, spirit
alone. Tne injection must be made subcutancously -
a fola of skin being raised up and tane neeale inserted
in an oobligue uirection. In giving I.K. per os a

larger necdle through which to suck up the required



gmount into the syringe is used, as the wider the

bore of the needle, the less time is spent in the
prcocess. Once the desired quantity has been obtained
anu freed from air bubbles, a further amount of
Giluting fluid is acued sufficient to fill the syringe,
ana toe total contents expelled into an ordinary
teaspcon. Tne dose 1s then convenlently given to

the patient and nothing is lost, as must happen if

given from a glass vessel by drinking.



ABSORPTION OF I.K.

The rapidity with which I.X., is absorved may
be measured clinically by studying the time it takes
to manifest its action for good or ill subjectively
or objectively. Whereaes it ie not possibie to record
supjective eviaence graphically, the same cannot be said
regarding teuperature data when a reaction takes place
with untowara feelinge as suojective evidence, or
where there is a fall in a feorile temperature follow-
ing an administration of I.K. Generally speaking
the absorption of I.K. is extremely rapid - its effect
being noticeable in about an hour. Variations in the
rapidity of absorption are, however, met with in
both the subcutaneous ana oral routes of acministra-
tion, !

In the case of subcutanecus medicaticn tvhe time
taken aepends on the vascularity of the tissue into
which the injection lands, whereas when given ora.ly,
factors depending on tne stomach ano its contents come
into play. 1In the majority of czases however, there
is no clinical uistinction as regards rate cf absorp-
tion to be founa between the twe routes of administra-
tion.

Juaging from this anc tfrom the efficacy of I.K.

auninistered in either way, it must be taken that I.XK.



is not aissociatea in the stomach. Furthermore,no

4

irregular absorption of I.K. can be noteda when given

by the cral route.



GENERAL PRINCIPLES OF DOSAGE.

There are two methcds of treatment by Spenglier's
I.X. the gradual, and the rapid method, each of
which will require a separate description as to the
rrinciples concerned. The same principles of uosage
ayply to both the subcutaneous and oral routes of

aarministration.

The Gradual Method.

This metnou of treatment aime at the somewhat
gradual destruction of the bacteria and also the
gradual attainment of an increasingly high degree of
imwunity. It consiste in beginning with minirmum doses
in extreme dilution and slowly passing on to the higher
concentrations. Treatment can be commenced in practically
- all cases with & acse of 0'15 ce, or O'3 cc of Gailution
VI. In passing from one dose to & subseguent one, the
method of woubling wiil be founa to be the least trouble-
some and at the same time to be the optimum methoa as
far as results go, pre-suppoeing a suitable straight-
going case. Starting with 0'15 cc, the scale of
aosage woula tnus run as follows:- 0'15, 0'3, 0'8 of
ailution VI. and continuing 0'15, 0'%4 ana so on of
uilution V.,

In practice however, in order to preserve &a

uniform scale, ard as in no way aoes it mitigate



treatment, one should proceed with 0'15 cc. instead

of 0'15 cc of Dilution V. By aoing sc the scale

now assumes & uniform character of 0'15, 0'3, 0's, 0'15,
0'3, 0'86. Following such & scale, treatment may be
continued until 018 cc of I.K. Original is reached,
altnougn in many ceses it is not necessary to go so far.

As regards the interval between the consecutive
acees, one week will be found the most satisfactory in the
mz2jority of instances. In scwme cases, however, doses may
be given twice weekly with advantage, but the circumstances
calling for such a departure wiil be coneidered elsewhere.
The final uose (0'3 cc or 0'6 cc of I.K. Original) in
the scale advised above should be repeated at ever increeasing
intervals if thoroughly tolerated, until the conuition of
the patient warrants one in believing that recovery hes
taken place, or if such a result has been obtained at the
end of the scale, it may not be necessary to so repeat the
doee.

The patient can then be left alone for a monin's trial,
or treatment may be broken off by giving a acse of a weak
dilution such as 1 in 1000, ana then left. 7Tais latter
method of suuuenly oreaking the scale will be found very
efrfective. In some cases where it is consicered unwise
tc leave off treatment suddenly, the aosage may be tapered

off by a aescending series. Suppose 0'8 cc of I.K. Original



has been given, the subsequent dose of O'8 cc¢ of Dilution I.
can be aduwinistered followed by 0'S cc of Diiution II., and
so on at weekly or twice-weekly intervals until Uilution VI.
or Dilution ViI. is reached, when treatment can be stopped,
or if necessary an ascending series commenced again. Such
a procedure however is rarely required,

As regards the duration of treatment this must be
continued as long &8 there is necessity, but generally in
& casge that has responaed satisfactorily to weekly adminis-
trations of I.K., treatment lasts under s8ix wonths. Mention
has been macde that at the end of the soalé:goaage the
patient may be given & month's trial without any treatment
whatever. At the completion of that time the condition of
the patient shoulu be noted ang, if satisfactory, the
provaticnary period can be further extended to two months;
and 8o on. In the sevent of any untoward symptoms reassert-
- ing themselves treatment should be again undertaken by the

same method or by the rapid method about to be described.

The Rapid Method.

This method aims at a more rapid atvainment of
lmmunization, ana is carried out in the following wanner:
Commencing witih & dacse of Dilution VI. and z2llowing
an interval of & week to elapse, a simiiar dose ¢f Dilution
V. is given. Thnereafter follow acses at weexly intervals,

each of which is 10 times stronger than the one precé@ing.

Treatment by this methcd may oe continued until I.K.



Original is reached. Generally however it is better,

when one has reached the stronger dilutions such as III.

or II. to adopt the graaual method owing to the tencency,

in most cases, for lytic reactions tc occur. The
significance of these reactions will be discussed later.

It is sufficient at present to indicate the scales of
aosage to be pursued in suitable cases and under the best of
circumstances, The same methods for concluding treatment

apply nere as in the gradual method.



LYTIC REACTIONS.

Tnis ie a reaction characterized by an increase
in the temperature, pulse, sputum, and cough, and 18
accompanied subjectively by syumptoms of malaise, lassitude,
sleeplessness, pain in the chest, etc., anda objectively
by & loss in weight. It is Gue to the too great destruction
of ocacteria by the bactericlytic component of the I.K.
used, giving rise to toxine far in excess of tne antitoxins
available in a given dose. The reaction comes on early,
and is usually felt by the patient within twelve hours.
Just as with the tuberculin reaction, it will be best described
by considering it as & triple entity &and paying attention

to ite nanifestations: (1.) General; (&.) Focal; (3.) Local.

The General Reaction,

The most characteristlic element ig the rise of tempera-
ture. Just @& in the tuberculin rescticn, there are several
varieties of the lytic reaction., In Charte I. anu II. are
shown prolonged reactions of a severe type characterized, in
acaltion to the rise in temperature, by an increase in sputum
and pulse, and & conseiGerable ioes in weight. Crart III.
shows & suduen sharp reaction teking place rapidly, and,
reaching its maximum, quickly passing off. In Chart IV.
is an exawple of & wery severe continucue lytic reaction.
Such reactione tend to be exceedingly prolongeq, and if left
untireated way exvend cver several weeks. Corresponding to

these eeverer firwe are iytic reacticns ¢f =z wilder nature



wiich follow the same type of curve; anda comwbining the
gualities cf the snort and tne prolonged reactione are
all rinas of intermediate varieties.

Occasionally tne lytic effect dces not take place
until toe thira or fourth day after the administration of the
I.K, 7This is the uelayed iytic reaction (Charts V. and VI.)
anG when of & wila nature it closely resembles & recrucdescence
of the disease (Chart XX.) owing tc the efiects of the dose
having worked off., The aififerential diagnoeis between such a
uelayed reection and recrudescence will be considered in
detail leter, as it is of zreat importance in treatment.

In very rare instances the lytic efiect is characterized
by one or two secondsary oscillations due in all likelihooa to
slight focal reactions echoing the primary reaction. Chart
VII. shows such a conuition.

Another lytic reaction demanding earnest attenticn
owing to ite particularly intractable nature, is the cumuletive
- lytic reaction., Tiis is aue %o giving the petient & dose
the same, OT about the same &s one already given within or
about a week. Chart VIII. showe a typical cumulative lysis
ci a very severe nature. It is an interesting point that
cumulative lytic effects are moetly associated with doses of
the weeker dilutions such as 1 in 1,000,000 or 1 in 100,000.
As one progreéaes with treatment, reaching stronger uilutious,
it ie found that cumulative lysis does not teke place where

ordinary precautions are observed. (Chart XII) although its



occurrence has been ncted. (Chart XIII.)

The Focal Reacticn.

This takes place in the éeat of or near the
tuberculous lesion, and is manifeeted both subjectively
ana objectively. The subjective signs have alreaqy
been enunerated, malaise, pains in the chest, etc.
Cbjectively, the important manifestation is the increase
ir sputum with, it aay be, the occurrence of blood in it.
On exawination of‘the chest an increase in physical signs
ie evident, just as in a tuberculin focal reaction. Owing
t¢o this attribute of I.K., that it is able to cause &
focal reaction, it might be found of use in the diagnosis
of latent tuberculous lesions although it dces nct appear

wise to stir up activity intentionall& by such a method.

The Local Reéction.

This reactior or swelling of the arm at the site
of or surrounding the point of injection is not a very
conmon event with I.K., ana when it uces teke piace

it ie often associstec with other lytic phenomena.



SIGNIFICANCE OF LYTIC REACTIONS IN TREATMENT.

The occurrence of the severe forme of lytie
reactions must be viewed with alarm., If the
symptowe «o not pass off within three or four days,

& relieving dcse should be given, that is a dose of

& weak dilution such as VII. or VI.; or if the lysis
has been Jue to a wedium dilution, or has taken place
vwith the 1 in 10 c¢ilution or with the original I.KX.,
by giving a dovse of Dilution IV, or III. Following on
the relieving aose the temperature usually falls, with
noticeable improvement in the generzl condition. This
is shown in Charte IV. and VI,

It is intercsting to note here that it has been
shown that the week ailutions are to the higher relatively
wore potent in antitoxic qualities, so accounting for
the antitoxic vaiue of the relieving aose.

Following @g;the aisappearance of all lytic syuptoms,
treetment should be again resumea on the gradually in-
creasing system, commencing from the relieving dose as
the initial cne in the series. It is unwise to proceed
by the rapic methoa after a lytic reaction of a severe
nature, as by this system of aosage there is & great
chance of having further reactions.

While no aifficulty as to what to au presents



itself with the severe lytic reactions, there is always
coneideration required when & wild lyeis occurs. Vhere
& wmild lytic reaction has had for result an increase

in weight, improved appetite, and an amelicration

of other symptoﬁs, it is wise to go on by acubling

the aose, careful regard veing paid to the temperature,
sc that the following dbse be given when the lytic eftect
has fully passed off. In this way no 1lysis in the
cumulative senée can occur. Charts IX and X. are
illustrative of the oveneficial effects foliowing a

slight lytic reaction. Where, on the other hand, a
slight lyeis has obtained with no meterial benefit to

the patient, it is better not to proceed in the usual
wenner by doubling the dose, as by this proceaure &

more severe lysis may take piace. Tnis error in treat-
ment is shown in Chart XI. However satisfactory the
results of a Gose nave been, it is unwise vo give exactly
the same Gcse at the usual interval in the expectation
of similer results. This hoids particularly with regard
to the weaker ailutions ini;a:much a8 cumulative 1§tic
reactions ¢f a very pronounced intractable type are &ap
to cccur. TWhen the stronger ailutione such as 1 in 100,
1 in 10, or Original I.K. have been reached, it may be
beneficial to repeat the Gose where & slignt lvtic efiect
hes Leen pruauceuw; but ti:ie course should never be

aocpted where gecu results nave been obtained withcut



lysis. (Chart XII.) Even where a slight lytic reaction
has taken place with the etronger diluticne there is
always soﬁgjgﬁké cumulative lyeis setting in, on repeat-
ing the same dose. (Chart XIII.) In cases where
treatment has becn interrupted for & period of two or
three weeks, there is no danger in giving the same dose
as that last given.

In the foregoing, attention has been devoted
entirely to the significance of the general zna focal
reactions in treatment, to the excluaicn of the local
reaction. The latter, however, althcugh not so im=-
portant, has & value of its own. This reaction is
usuelly accompaniea by cther lytic phenowena unuer which
circunstances it loses its individual significance.

It haj;pens however, that the local reacticn may be

the conly sign of a lyeie having taken place - anu when
this is so, the presence cr absence of the lc¢cal reaction
pecomes of woment. Its extent nust be judged as in the
general reacticn, and treatment pursued acccrdingly. If
the reacticn is slight ana of value like the miid lysie
already described, it is best to go on increasing the

wose in the usual way. If, on the other nard, the local
reaction 1s severe, and even - &8 mey happen ::ggaompaniea
oy general lytic phenomena, it is better to give a dimin-

~

ished uose or a relieving acministraticn, or if con-



sidered safe, the same dose that called forth the
reaction. Either of these measures shoula be adopted
unlees in well-known cases which have a tendency to
react locally, as the occurrence of a local reaction
in one not subject to such, very often heralde the

approach of a general lysis. (Chart XIV.)



PSEUDO LYTIC REACTIONS.

In adaition to the pure lytic reacticns described
above, there are certain temperature elevations, which
although not ¢ue to I.K. aduwinistration, are apt to be
wistaken for sugh. Sudh rises in the temperature
curve &re divis%ble into two kindse:

(1.) Those aue to physiological causes.

(5.) Trose due tc pathological causes.

Those aue to vhyesiological Causes.

It is very cften cbservea that the premenstrual
rise in temwperature coincides with a dose cf I.K.
having peen given., This is shown clearly in Charts
XV. and XVI. Unliess such a condition of matters 1is
lovked for it may be supposed, when next the patient
comes for treatment, that a slight lytic reacticn
has taken place. Of much less freqQuency are two
other menetrual temperature elevations, the one
ococurring Guring the menstrual pericd and the other
immediately foilowing. Ae these mwenstrual disturbances
¢f teuperature arc citen accoupeniea by tirecness ana
& slight loss in weight, it is very importent, where
cne is uealing with female patients to be thorougnly
conversant with the menstrual history of each, in order

t¢ aveid error.



Those Due To Pathological Causes.

Of pathological causes it is necessary to
distinguish two kinds. |
(a) Those associzted with.the tubercular
conaiticn,

(b) Thoee associated with other conaiticns.

Those Aseociated With The Tuberculous Condition.

The ccecurrence of autotoxic symptoms during
I.K, acministration must be carefully watchea for,
in crder that cne may not be led into the error of
regarding the temperzture elevation as being cue to
lyeis. ©Such autotoxic conaiticns arise where the
patient has indulged in too violent exercise, and even
from such slight causes in many cases, as having had
a bath, or a restless night. In cispeunsary practice
where the patient may have some distance to travel in
order to procure treatment, an autotoxic rise of
tewperature on the day following his visit may be very
wisleading, &nd it becomes necessary in Qoue cases to
Gifferentiate between rest anc exercise pulse-temperature
data in order to fully eliminate the possibility cf a
slight lysis. Charts XVII. and XVIII. show autotoxic
rises of temperature taking place during the currency.
cf I.K. tresatuent.

Another pseudc lytic elevetion of temperature



associated with the tuberculous conaition is that due
to recrudescence of the disease. When the tewperature
rises towarde the third or fourth day after an auminis-
tration of I.K., and is accompanied by a feeling of
maleise, etc., the point arises as tc whether this is
a delayed lytic reaction (Chart VI.) or is due tc
toxic symptoms of the disease reasserting themseives
owing to the eftects of the duse having worked cff.
Clinical coneideratione alone zare usually sufficient
%o estaolieh an opinion one way or the other. The
weight of the patient, pulse rate, history of the onset
of subjective symptoms with reference to fcelingse of
well-being, appetite,vetc., give one a fairly gooa iuea
of tahe cause, &and mcreover if these attacks are of
cownion occurrence, taking rlace regularly after each
injection or acministration per o8, it is conclusive
evidence that & furtier dose of I.K. is necessary, and
that the untcowara conaition is wue to recruduescence of
the disease. Chart XIX showe such & recrudescence
temperature. The same conuition ie shown in Chart XX.
In this inetance after the tendency tc recrudescence
had been nouted, coses were given twice we:x1ly with the
result that the temperature steadied.

For purposes of treatment the different diagncsis
petween the two conuitione of uelayed lyeis and re-

cruaescence is 21l iwportant. In the case of welayed



iyeie a relieving dose is required, whereas in the
event of recrudescence an increased ucse is indicated.

Dr W. E. M. Armstrong pointe out that where tubercle
bac{illi are present in the sputum a bacteriosccpic
test may be applied to aifferentiate between the two
conditions. Stainea vy the Structural Method described

<e
in his book, I.K,., Therapy with special reference to

Tuberculosis? degenerated and amutilatea bacilli will

be found in the sputum if the temperature-rise, etc.,
is due to lysis, whereas if due to recrudescence, clearly

stained and healthy young bacilli will be fcund.

Those Asscociated With Other Conditions.

Pseudo-lytic reactions aue to other pathological
concitions take place; but apart from being liable to
give one & wrong idea of the tuberculcue disease and
its treatment, they are ¢f little importance. Chart
XXI. shows a rise c¢f texperature follcwing a dose of
I.K. but which was cue to an alveclar abcess. Similar
rises are met with asscciated with sore throat, neuralgia-J
comuon cclus, etvc., Chart XXII, In cruer to aifferentiate
these temperature rises from lytic reactions it is only
necessary to interrogate the patient, when the condition

willl be recognised.



LOCAL REACTION.

The following causes may rrodauce a swelling of the
arm at the site of the injection. They are zall aue to
faulty methods and need not occur:

1. The neeale ie blunt or too large.
&, The dose is too bulky.
3. Injection intc skin.

4, Sepsis.



*
e

HYPERSENT IVENESS.
A

This is & rare ccondition, cccurring most com-
monly in early female cases. The conuition manifests
itself folilowing the first adwinistration, usually
subcutaneous, of a uose of an extreme wilution. The
patient feels 1ll, the temperature rising very rapidly
just &s in the short severe lytic reaction which it
resembles in efery vay. (Chart XXIII.) ©No treatment
apert from rest is required. In cases showing hypersens
sitiveness, it is unwise to continue it on the same lines
that called forth the reacticn. For example, if the
reaction follows an injection, the exhibition of I.K.
shcula be s topped for about fourteen aays, when treat-
ment may oe resumed by the oral route. 1Tais proceaure
overcoues all hyperséﬁ?fbeness, and snould the conaition
of the petient demand it later, treatment can be con-
tinued subcutaneously. To neglect a hyperaegﬁivenese
tenpsrature elevaticn and go on treating by gradually
increasing the dosage is aisastrous. Typical lytic
reactions follow, menifested localiy by sweiling of
the arm, generally by nalaise znu increased tempsrature,
and often focally by haemoptysis, etc. (Chart XXIV.)
It would thus aprear that the nypersensitive rsaction

is essentialiy a lytic reazcticn taking rlace &t the

very inception cf treatwent by I.K.



OBSERVATION OF CASES FOR I,K. TREATMENT.

Prio¥ to underdtking treatment of any kind,
it is essential to have a complete mental view of
the condition of the patient, ana for this reason it
becomes necessary to make a thorough examination.

In cealing especially with « disease like pulmonary
tuberculosis, where significant factors may ve found
scattered through a series of preceding years, the exauina~-
tiogrggf-only refer} to the present illness, but shculd
embrace data regarding previous health, family history,
and all that comes under the headinghénvironment,
Little need be sald concerning this aspect of the
examination, as in no wise does it particularly affect
treatment by wmeans of I.K. as opposed to any other
method. The importance however of an exhaustive study
of the previoue health shcula always be borne in mina.

Attention to such an aspect oI the examination
will be well repaid by the knowledge derived concerning
the auration of tane tuberculous process, juaged from
tne history of significant illnesses such as pleurisy
or influenza - the latter often being, if recurrent, a
tuberculous autoin*oculation. Of more immediate
importanoe)however, are the symptoms of the present
illness,

This aspect of the routine examination is belittled



too much, considering the zamount of valuable information
it yields as to the activity of the disease. After all,
it is the presence of symptoms that makes the patient
seex aavice; it is not simply oecause he has cor has

not some particular kind of pathological specimen in

rie chest. The following symptoms are those to which
attention must ve given:- Cough; Sputum; Haemoptysis;
Night sweats; Pain in the chest; Shortness of oreath;
Alteration in weight} Losse of appetite; Indigestion

and aebility. In oruer to fully appreciate the meaning -
of tnese symptoms it is essential to know the date of
the onset of cach, Thnese syuptous, or & combinaticn

of & numoer of them, form the actual disease from the
8tanqpoint of the patient, and as the first signs of
success in I.X, therapy are subjective, it is wise

for the physician to make particular note of them.

The next part of the routine examination is
objective'and comprises the recording of any important
data ccnnected with the various systems of the body:-
Respiratory) Alimentary; Circulatory; Genito-Urinary;
etc. The data uvi greatest importance for trezatment
rurposes under this section of the examination are tne
Temperature (rectal); Pulse rate; Body weight; Amcunt
of sputum; and of course the facts eclicited by & thorough
and exhaustive exauinaticn of the chest. More need not
be said concerning these data, as they are of importance

in all forms of well-regulated specific treatment, and



anything of particular interest connected with treatment
by I.K. will be mentioned under a more appropriate

heading.



SUITABILITY OR UNSUITABILIVY OF CASES FOR I.K. TREATMENT,

JuGging by paysical signs, syamptoms, and 2ll the
other data one employs for the summation of any particu-
lar patient, it is impossible to say definitely regarding
ftgg%=patient whether or no I.K. treatment willi prove
of benefit, This way be said also regardiing tuberculin,
altnough witn both tuberculin and I.K.-there is in the
mind of the experienced worker some instinct that leads
him to the selection of a particular method of treatment.
It is not instinct in the ordinary acceptation of the
word. It is primarily the outcome of an inaefinite
observation of events in the past - & sub-conscicus
observation - which leads ultimately to observation
of a definitely conscious nature.
Putting aside this means, which can only e cbtained
by & sincerity in work occupying scme time, there is a
method which is scientifically accurate and which gives
one a aefinite knowledge &s to thé suitability or
winsuitability of the particular patient for I.K. treat-
ment, This ie the method of experiment. A aose of

I.K. can be given to tne patient, not as a test in

the aiagnostic sense in which tuberculin is usea, out

as a preliminary trial or test in the therapeutic aspect.

Such a test way reveal several things. It way show



that the patient is eminently unsuited for treatment
owing to the condition of hypersensitivensess to I.K.
For it is a reasonavle attitude tc take up that if the
temperature rises to a feorile point and continues high
for several days auring which the petient is definitely
i1l, tuen I.K. treatment should not be continued. (See
Hypersensitiveness.) '[he initial trial dcse on the
other nand way show that the patient is eminently suited
Ior treatment by I.K. Such a suitability would be
shown for insetance by a fall or & steadying in tempera-
tureg accoupenied by an amelioration in the subjective
conaition of the patient.
In othcr cases, as far se physician or patient

can judge, tae trial dose may have had no eftect what-
ever. In such cases it is weirli to Zo on with the
treatment until I.K. is found under the usual ccnuaitions
of administraticn to be: (1) Beneficial; (8) Harmful;

or (3) Inert. Before conciuding that I.K. is inert

Fearis(The Treatment of Tuberculosis by means of Immune

Substances (I.XK.) Therapy.) urges that the following

wethods of increasing the lytic efrect shculid be tried.

1. Increasing the lytic efiect of I.K. by 4iminution
of the acidity of I.K.

&. Repetition of doses of the sawe strength, especially
very weak doses of I.K.

3. The method of increasing lytic action amenvioned

oy Bendhr and Hoffmen in which, aftcr increasing the uose



by ten-1old increases until the original is arrived at,
cne returns back in one estep tu a dose of the strength

the scuie &8 tnat with which the treatment was cowmmenced,
after which the dose is increased a hundred to a thousand-
fold. (Chart XXX.)

Fortunavely the cases requiring such measures are
extremely rare. In the great wajority ¢f instances in
which I.K. appears at first'to be inert, it will be
found thet if administered én the rapia wmethod by in-
creasing coses ten-fcld each time, some result will
obtain. ©Shoula it be founu essential, however, to try
any of the methods given of increasing the lytic effect,
these methode should be (8) or (3) as above. To de-
crease the acidity of I.K. involvee one in difficulties
with succeeding doses and therefore method (1) should
be discarded. Repetition of uoses method (2) has already
been mentioned when dealing with the lytic reacticn as
being»d&ngerous, esrecially where small acses are con-
cerned, in that such a procedure is apt to provcke a
cumulative lysie. For this reason the method of re-
peating doses of the same etrength shoula be used as
seldom as possible. Method (3) is by far the best.
Moreover, the ease with which it is applicable to the
rapid method of dosage advised enhances its value.
Having increased the doses rapidly to I.K. original,

tie aaministration of a small uose of Dilution VI,



after the wan:er of a relieving Gose, will be found
of the greatest value especially subjectively (Chart XXX).
fnis action is also very warked where a good result has
obtained all along the ascending series, as has already
been observed under general principles of dosage.

I.K. however, is not an absoluse specitic, It
fails, as zll weasures must do through faulty adminis-
tration, and in our present state of knowledge of I.K.
tnere ie wuch stili unkncwn regerding it in both its
thecretical ana praétical aspects. Putting aside such
reasons fcr failure there still remain many others -
reascns to ve found in tne peculiarifiea of the patient's
genereal conuiticn. Patients with severe complicating
iilnecsses sucn as extreme anaemia, profound depillty, or
who are sufrering from bad cardiac disease, are vetter
left untreated. Cases Lopeless frbm anatomical ccnsiaera-
tions must be juaged &s indiviauals, owing to tne fact
that in rany cases subjective amelicration may be obtainew
through skilrul ecministraticn of I.K. Ilne same incividua.
standards must also be employed wien cealing with second-
erily infected cases. Many hitherto regarded &as beyond
eny help will be found to derive the greatest benefit.
Inceed it is in this class ¢f case that a practivloner
experienced in I.K. therapy often locks for his wmost

wonderful results.



CONTRA-INLICATIONS TO_THE USE OF I.K.

Theoretically the use of I.K., is not contré~
indicated in any case. In practice however, patients
are fuhnh in wheom, as far ze can pbe judged, I.K.
proauces no bensrit, anu even in some ceses harm. In
discusseing the question of sultability or unsuitability
cf cases fur I.K., treatment it wes explained how
selection coula be maae by experiment. In scme caBes
however, such & jroceuure seems scarcely warrantable,
Cwing to¢ toe Lopeliesaness of the Jdisesse cver being
improved. Such caseﬁ are those manifcating cachexia
of a markea nature accompanied by great rapidity of
the pulse, and fever. Cases with accidental concomi-
tants such as diabetes, cardiac disease, nervous disease,
ete., must be judged individually, although the treat-
went of such cases is usually aisappointing. Owing
to the enormous importance of the erythrocyte systenm
of the patient, cases showing proﬂfound disease of this
system such as leukaemia or pernicious anéemia, should
be left alone. In the less severe anaemias, aduiticnal
treatment directed to the blood condition should always
be adopted. Tne incidence of pregnancy is not & contra-
indication, and treatment under such a condition will

be aiscussed later. In addition to the contra-indications

mentioned there are other circumstances of an externzl



nature which justify the with—holainglor the cessation,

of . treatment. Such circumstances arise when the

patient wilfully interferes wita the recording of his tem-
perature, a crime against himself which is often com-

mitted when the physician is a keen advocate of Rest in

bea,



CLASSIFICATION OF CASES IN I.K., TREATMENT.

For the purpose of I.K. therapy the arbitrary
Wivisicn of pulmonary tuberculosis cases into stages
is of littlie value. This can be said especially of
Givision on anatomical principles, althcugh such a
Givision has a meaning in conveying & mental impression
of the type of the case. The same applies also to
methods of division according to the evening tempera-
ture. Wnen tuoese two wethods however are joined, and
nade even more widely ewbracing by taking cognisance
of pulse cata, cne arrives at a methcd of division whien,
wihille still defective ae ali arbitrary methods of division
are, rcaches as near a8 possible to the ideal.
| There are sevaeral methods of division on anatomical
lines which, despite slight variations in their stage
aefiniticns, result in the ultimate classification of
cases intc Stages I. II. III., It is presumable that taken
on the whole such classification approximates &
uniforuity, é;;-so much in physical diagnosis depends
on the observer and his scheme of interpretation.
Arbitrary divisionse according to temperature are
aleso inaccurate, but when classified by this means
some idea of the toxic process and of the severity of
the disease is obtained. Even by this method daiscrepan-
cies arise, as for instance when an advanced aying

case has no temperature clevation, or where the acute



early case has. The following ascheme adopted by
Spengler is however a working scheme.
Afebrile temperatures; not exceeding 37 °C.

or 98!'6 OF,

Sub-febrile teamperatures; over 37 °C. or

98'6 °F. and nct above 38 ©C. or 100'4 OF,

Feorile temgeraturcs; over 38 ©oC. or 100'4 OF.

Wnile such metvhods of classiticavion, or simiiar
metnods should alweye be employed for statistical
reasons, it must be borne in mind that for treatment
by I.X. the question in no way depends on the amount
of pathological change present, or on the severity of
the uisease, but on the suitability of the patient
for I1.K. treatment. Tris has already been indicate@l
and the method for determining such suitability or

unsuitability € given.



ADUINISTRATION OF I.K. IN SPECIAL CASES.

Under General Principles of Dosage methods of
adcinistration of I.K. have been given, suitable for
the great majority of cases of pulmonary tuberculosis.
General.y speaking such cases are those with afebrile
and sub-feobrile temperatures.

Toe safer method to pursue is the gradual method
of treatment. It is applicable to all manner of
cases, and at any rate until sufficient experience in
I.K. therapy is gained, should be tae only metnod used.
Tue interval between the doses ana the slower or
more rapid passing on to stronger concentrations
are points which depend on hcw the patient responds
to the treatment, and which have already oeen described
in cetail. (Charts XXV and XXVI.) The rapid immuniz-
ation methoa being more cangerous on account of tne
tendency to provoke lytic reacticns, shoula only be
used in the afebrile anu sub-febrile types menifesting
no severe clinical symptoms. (Chart XXVII.) In cases
where any doubt is entertained as to a lytic reaction
petsing in, the case should be transferred to the
graaual method.

Unuer the same heading (General Principies of
Losage) aifterent methcua of giving the final aocses
nave been uealt with. As examples of these methuds,

XX 1%
Charts XXVIII, XXX, XXXI, are added. Chart XXVIII
A



shows the cessaticn of treatment ¢n reeching 1I.K.
Original. Charts XXIX and XXX indicate the sudden
breaking of the ascending series by the administration
of a dose of a weak ailution. Chart XXXI is an
instance c¢f tapering off treatment by glving a descending
series. The iytic effect which is very often benefi-
cial ana to which attention was drawn oy Bendar and
noffwan is shewn in Chart XXX.

While the twolforegoing methods cover the greater
nuwber of cases one wects with, exceptional cases arise
which demana furtner study. Such special cases are the
following:=-

1. Early febrile cases.

&. More aavanced febrile cases.

3. Cases with hectic fever.

«. DBronchitic ceases.

5., Cases with inverted temperature.
It is in such cases that the administration of I.K.
must be tempered in a special sense to the require-
ments ¢f the indivicuel. Tnis regulated adaptation
of duse and interval to each patient is cifficult to
uescribe; but with a general knuwledge of the acticn
of I.K. and a critical survey of the case uncer treat-
went, it is fairly easy in practice. The following
remarks on such types will be found instructive as

regards their treatment, always bearing in mind the

A



applicability of any scheme to the individual con-

cerned,

I.K. In Early Febrile Cases, (Stage I.)

The early febrile case is best treated by en-
forcing avsolute rest in bed to limit autoin‘ocula—
tion. With such treztment the temperaturs usually
subsiaes to ncrmal limits with narked improvement in
the conuition of the patient. The time required for
such a result to take place is extremely variable,
uepending on the severity of the process and the
wanner in wihich the patient reacts to his own poison;
anc in some cases the temperature may remain elevated
over & perioa of wecks, ana show no signs of coming
uown. In such cases the daily variation tends to
approach nil -« the femperature assuming a flat look.
It is in such protracted ceses that I.K. is of benefit.
Treatment may be given onﬁé.e slow or rapid method of
immunization, twice weekly in the former and once
weekly in the latter, and pushed, if founu beneficial
to the patient as shcwn by an improvement in subjective
signs. By watching the efrect carefully, and paying
Btrict attention in case of a lytic reaction super-
vening, fhe temperature will be found to fall, often
quite dramatically. This treatment may be carried

s
out ®y putting the patient to bed, ana also in case$

where rest cannot be enforced as in dispensary practice.



Chart XXXII. illustrates the condition in an ambulant
cage while Cheart XXXIII. is that of a patient on absclute
rest. It will be ncticea that less time is taken when
rest 1s enforcea. When the dose required to cause the
fall in temperature is reached a severe local reaction

eviauenced by swelliing of the arm often takes place.



I.K. In More Auvanced Febrile Cases. (Stages II. and III.)

Just as in early febrile cases, tne iceal treatiuent
for tuis class is absolute rest in bed. In dispensary
work however, one meets cases where owing to conditions
of ncusing, poverty, or necessity to work, it is impossi-
ble tu get the patient to go to bea sven where the urgency
Ior such a proceeaing is explained. Such cases are often
oreal-winners, men Wwno are ardent workers anu who have
no wish to go oﬁpginefit. To try to enfcrce rest in bed
oy refusing to give'dispensary treatment tc such cases
simply means that no treatment of any kina will be
obtained. The patient will go on his own way.

Without aeprecating rest, I.K. will be found of
merked utility in cases of this nature. Administration
shoulu be subcutanecusly, as hyperseneitiveness is un-
comwcn in tunis class Jf case, ana if founu beneficial
aosage shoula be pushed twice weekly by the graqual
method until the requirements of the patient become known.
In the treatment of thie type of case I.K. must be re-
garded primarily as an antitoxic agent, its action in
tnis capacity being coften very pronounced. Accordingly,
if the temperature shcws a tendency to rise after a fall
wue to the antitoxic propertities in a given aose of I.K.
a further dcse should be aaministered. In this way, by

tne continued exhibition of antitoxins the temperature

will be found to subside, and then the case can be treated



&8 an orainary afeorile or sub-febrile case. (Charts

XXXIV. and XXXV.

I.K, In Hectic Cases.

Cases showing Septic Fever with a great daily
swing cf about 4 OF. require very careful treatment.
Such cases are often hypersensitive to I.K. administered
subcutaneously, although it is better to commence treat-
ment by tnis route in order to learn if such hypersentive-
ness exists. If the patient is fuound to react too
strongly t¢ subcutaneous treatment, administration of
I.XK. per cs8 snould be resorted to. Trecatment commenced
with Dilution VII. on the gradual method, with intervals
of a week or wore, will usually be found satisfactory;
tne srclonged interval allowing the poisoned organism
to utilize any aavantage derived from the given dose.
Particuiar attention must be paid however, to the tempera-
ture anu the subjective symptoms of the patient, If the
temperature is found t¢ rise after a fall aue to the
administration of I.K., & further dose is indicated.
By tnus wauiching the effect of each dcse, it will be
wiscovered whether the administraticn shculd be wade
once or twice weekly, ana also whether the gradual or
the rapid method of immunization shculd be adopted.
Theoretically it is auesirable to push the acsage; but
from conseiderations of the severity of the disease one has

to ce careful lest lytic reactions occur. It will be



seen from the above that it is rarticularly in this
class of case that treatment must be aaapted to the
Tequirements of the inaiviuwual. With careful awninis-
tration it is in this type of case that the physician
coften we:-t8 with his most wonuerfuliy Grawatic results.
Feilowing on the inception of trsatuent in a case
which is responding, therc is usual.y & marked improve-
in outa supjective anu vbjective signs. The anti-
catarrhal effsct of I.K. ie particularly noticeable -
a requction in sputﬁm even to fifty per cent sometimes

Yaking place. (Chart XXXVI.)

I.K. In bronchitic Cases.

Cases are met with having certain characteristics
wnicn are indicative of cther crganisms being at work
tuan toe tubercle bacilluse. These cases are definitely
catarrhal, and clinical.iy cne woulu be justified in a
ailagnousis <¢f bronchitis or bronchiectasis. The sputum
is often abundant, ana may average up to 8 ounces.
per aiem, and when examined microscopically in the
ordinary way, selecting a piece and staining by the
Ziehli-Neelson methoG - is usuclly negative. Symptoma-
tically however, tnere are alarming symptoms such as
night sweats or haemoptysis, in addition to & long history
extenaing over years in which ie recorded the absolute

failure of all forwmer methcds of trectment. Mcreover,
in many cases where the patient is an adult with chilaren



an exauinaticn of these as contacts will often reveal
tie tuberculous nature of the parental uisease typically
exemplifieu in them. Temperature data in bronchitic
types yiela little information from a diagnostic stand-
point, &8s such wata are extremely variable. In some
the aaily curve follows a normal type, whereas in others
tne worning tewperature is e¢levatea one aay andc low
another, tue continucue temperature record veing aeciaedly
irregusar.

I.X. can be administered on either the gradual
Or rapiu methou in such cases, regard being paid more
prarticuiarly to subjective signe anu sputum measure-
ments tnan to tne temperature, which in this class is
not & gooa inuicator of the success or ctherwise of
treatment. In the treatment of this type of case the
anticatarrhal action of I.K. is very evident, showing
the polyvalency of the preparation for organisms
frequently associated with the tubercle bacilius.

Chart XXXVII. is iliustrative.

I.K. In Cases ¥With Inverted Temperature.

In rare instances cases are met with Gisplaying
& morning tewperature making the nighest aaily register.
Such cases are usuzlly aifficuit to treat, ana are very
often aisappointing frow the prognostic point of view.
Tnie inverted temperature due to the uisease process

must not be confounded with the inverted temperature



occurring in persons working during the night and
sleeping wuring the day. In such cases tne temperature
assuwcs & normal characteristic on & return being made
to opposite conuitions of work and rest (Chart XXXVIII.)
In cases with patnolcgically-inverted temperature
the auwwinistration of I.K. is of benefit. Treatment
shocula be pushed rapialy; aue regard being paid to the
response evinced by the patient. In slight cases the
rapia method of immunization should be used, whereas
in severer types, tne gradual method twice weekly will
be fount more advantageous. Strange as it may seem, the
tewperature usually begine to show ordinary characterie-
tice after taoe occurrence cf a slight lytic reaction.
Accordingiy, in treating cases with inverted temperature
the prouuction of & slight lysis should be aimed at. Sub- .
sequent treatment skould be carried out on the principles

alresdy laid down. (Chart XXXIX. )



ADMINISTRATION OF I,K., IN CHILDREN.

For the administration cf I.X. in chilaren, little
requires tc be adaed to what has already been said
concerning awminisetration in adults. Even with the
very youngest cnild found suitable, nv difficulty need
be experienced, &s in such cases I.K. can be given Per os
In older chilaren the subcutaneocus route may be euployed.
Generally it is better to proceed by tne gradual method
cf immunization, giving the doses once weekly until a
maxiﬁm is reached of from 0'3 of Dilution I. to 0'3 of
I.K. Original, depending on the result obtained, and the
age and condition of the child.

In chilaren showing continuously high fever, but
who are otherwise in good general condition, it is
auvisable to push the administration as described under
early febrile cases. In tnis way the toxaemia is reduced
anG finally entirely counteracted. In severe febrile
cases wnere the cnild is wery ill, slow procedure is
required initially, acses being limited to the lower
dilutions V. VI. and VII. Fecllowing on a beneficial
result, treatwent can then be undertaken on the usual
lines.

In the conaitions ¢1 ill-health following on whooping -
cough, broncho-pneumonia, etc., where catarrhal processes

are left in the lungse &s sequelas, merxed results may be



obtained by tne careful administration of I.K. 0Oral
aaministration by the gradual method is inaicated in the
acute formse, whereas in tine more chronic varieties the
subcutaneous route can usually be adopted and the dosage
pushed by the gradual method twice weekly. As in the
case of adult patients however, the response must be
closely watcned, ana the trecatment de suited to the

requiresuents c¢f the incividual.



ADMINISTRATICN OF I.K. IN PREGNALKCY.

The inciaence of a ncrmal pregnancy in no way
interferes vith the exuibition of I.K. as &
therapevtic meesure in pulmonary tuberculosie.

Treatwent in such csses is usually highly appreciated,
and in uispensary work it is much ageinst a patient's
wili to desist from attending in spite cf gradually
increasing difriculties. Even in advanced Stage III
cases, with abuncant, positive sputuwm, marked results
way be obtvained. Chart XL. showe such a result.

As pregnent cases often manifeet a monthly rise in
the tewperature curve corresponding tco the menstrual
rise of the non-pregnant ccncition, the physiciean
must be careful not to ccnfuse such elevations of
tewperature with the elevations aue to a slight

lytic reaction.



EVIDENCES OF SUCCESS OR FAILURE OF TREATMENY.

The firet signs of iwprovement by treatment
with I.K. are subjective, and it is a fairly coummon
occurrence for a patient to say how nuch better he
feels even after the first acwuinistration., These
subjective signe c¢f iuprovement vary in different
patients., In cne, a feeling of well-being may be
experierced - not the well-bsing of vigorcus health’
but the weli-being relative to a former state of
aepressicn in sowe form cr another., And being a
relative state, ite intensity is weasurable only
by reference to the preceaing state. In cthers an
imprcvement such as an incressed esppetite for food
is felt, cr a lessening in the "tighbtness in the chest."
Generelly speaking, there is no analytical power in
the najcrity of patients one has to deal with, and
in answer tc¢ a lesding question "How are you to-dayt"
the reply, "I am much better," is indicative of an
improvement in the chief symptom without reference
tc any other symptom which may or may not be wore
alarming fron the medical standpoint.

The feelinge of the patient hcwever, form a
substantial groundwork for & complete idea of the
pathclogical condition as regards ite activity, and

any view exclusive of subjective signs must be erronccus



&nd wisleacing, &na in the treatment cf a Gisease
like pulmcnary tuberculcosis - a Gisease protracted
anu wearisome to the sufferer - it is thne ratient
who 1s first able to discern the horizon of hope
even although 1t be sometimes illusory.

Apart from these indefinite signs of improvewent,
gigns which are not reauily reccrded accurately by
the physician, there are c¢ther signs ¢f & more material
nature. Foremcst among these are the tewpereture data
vhich Lave already been considered with the rcutine
&uawinistretion cf I.K. The next iaportent observation
is the awount of sputum. Liable as the expectoraticn
is to large variaticns aepending on external concditions
of atmesphere, it dues not, teken alone, form a very
accurate methca of eetimating the efficacy of treatment;
obut cunsiuered along with cther cata, it is cof very
great value. For instance, te&ken in conjunction with
an elevateu tenpersture, heaaache, etc., it might in-
wicate & Lytic reaction which calls for care althcugh
one must ve cereful t. aifferentiate between & sputum

‘e tyhe Yrathin ovd G ol WW&'MM e

increase aueﬂyo a passing catarrh vhich aficcte pntnisical
patiente just as well a&s orGinary healthy indiviuuals.
Ore ie apt to becume &alarmed at a sputum increase from

% 0z. to 3 o0z8, waen deeling with tuberculous patients,



especlal.y when one ie in ureaa of lytic reactions;

but generel reflection on one's own ceonuiticn during
the passage of a common cold should make the phenomenou
less Gistressing. Under a later heaaing the special
effect of I.K. on the eputum will be aiscussed; at
present it is sufficlent to indicate the importance

oI sputum measursments as & guide to treatment.

The bouy-weight may or may not increase simultane-
cusly with the initizl aoses. While an increase is de-
eired’a Giminution in weight unaccompanied by other
untoward signe should not be viewed with alarm, as unuer
these circuwstances at the commencement of treatment,
it ie inaicative of no bad effect.

The pulsc-rate should be carefully recorded. This
ghoula show a diminution in rapidity in cases where it
was heretofore accelerated.

The foregoing observaticne have referred to

eviaence ¢f successs or failure in the commencin‘bg stages:\
TRe 2ot dhate Svld guud . Voo Rolen

APut here otner aata are obeervable ana of utility. of
auuitional subjective signs may be noticed the absence
of wmental uepressicn, nervousness, ana the vague feelings
of losing all hola on life. The Giminution in night
sweats, hesdaches, Gyspepeia, anorexia, etc., all point
in the same direction towards amelioration, whilst
objectively, bcay-weight and sputum obeervations give

evidence of improvement. In a case responding satisfac-



torily to treatment the temperature ultimately assumes
& f.iat eppearance with a waily variaticn of from 0'Z to
1'0 CF. Such temperatures of complete immunizatiocn are

ehown in Charte XLI. and XLII.



I.K. IN PROPHYLACTIC TREATMENT.

The protective immunizing property of I.K. has
been snown by experiments on rabbits. These experi-

ments cdescribed by Fearis (The Treatment of Tubercu-

losis by means of Iumune Substances (I.X) Therapy)

and quotea from Carl Spengler: Tuberkulose - und -

Syphilis - Arbeiten, sufficiently inaicate from a

laboratory point of view the complete lytic-antitoxic
immunity conferreu by even such a minute dose as O'l

cc of Dilution VI. As the main element in any Anti-
Tuberculosis echeme lies in preventive measures, such
experiments are of great value from the Public Health
standpaint. PhysicianS{ééé\ggi;xg‘cases which cannot
be cdefinitely labellec as suffering from pulmonary
tuberculosis ~ cases marked by debility or a tendency
to recurring colas or some other complaint usually
regaraed as trifling}but which in the light of personal
histories of other cases must be looked upon with alarm
as very often proaromal eviuence of severe alsease.
Many such cases are ncontacts® of definitely tubecrcular
patients or even of such probably mis-named cases as
Asthms or Chronic Bronchitis. Very often the routine
examination of these suspects reveals nothing of an

objective nature on which to base & diagnoeis, which



must accerdingly rest entirely on subjective or even
probable evidence. In these circumstances it is wrong
to wait for uefinite symptome and signs to develcpe.
The very fact that the patient is not right is the
necessity for treatment and moreover, in such cases
treatment is usually simple in apglication and short
in duration @&s the rapid method of immunigation will

oe found suitable in the majority of insteances.



GENERAL REMARKS ON_THE VALUE OF I.K. IN
VARIOUS FORMS OF TREATMENT.

Treatment on an extensive scale may be aivided
intv four forms.
1. UDispensery.

Sanatoriwn.

(] o
L] L]

Lospital.
4. Lomiciliary.
Subdiviesions such as the Open-a&ir Schocl and
Farm Colcny exist, But it will be sufficient to
inuicate in a general way the value of I.X. in the

four iarge groups.

Value of I.X. In Lispensary Treatment.

Sufficient has been said in the foregoing to
shcw the valus of I.K, in Dispensary Practice
where 2ll varieties of patients are met with. Its
applicability to the early as well as to the advanced
case, afebrile or feorile, gives it a range particularly
suitable for use in such uispensary work - & range
which is denied tc tuberculin. Morecver the rapiaity
with which ite eftectiveness is aisplayed, raises &
hopefulness in the patient, who being unable to
apprreciate readily the protracted nature of ambulent

treatment is apt to regard any treatment with suepicion



if good results are nct quickly forthecoming. Again
teing non-toxic anda free, when aiven groperly, from
any of the seguelae which threaten to follow the
acministration of tuberculin, I.K. becomes of marked
value in the treatment of patients who are met

with tc whow the acwinistration of tuberculin is
contra-inoicated for some reason or another, ana who,
ir tuberculin is the only therapeutic agent used,
must be denied any treatwment of a specific nature.
In such cases I.K. has been shcwn to be of service.
The use of I.X. therefore enlarges the scope of
ambulant treatment and makes the aispensary a unit

0of ircre&seua value in any anti-tuberculcsis scheme.

Value Of I.X. In Sanatorium Treatment.

Tne valuc of I.K. is nct ec readily appreciated
in Sanatorium practice as 1t is in uispensary work.
Under hygienic-cietetic treatment as carried out at
& Sanatcorium, the patient is remcved from the harmful
surrcundings which contribuﬁed to the developuent of
his cdiseased ccndition an&félaced in the best possible
environment, where rest and exercise are carefully
watched, where proper foou is given, where the importance
of fresh air is recognised, ana where there is constant

medical supervision. Treatment on such Sanatorium



lines alone is in many cases sufficient to improve
tne condition of the phthisical patient, so that
when any supplemental treatment such as I.XK. is
given tnere is difficulty in eeparating for statis-
tical purposees the good accruing from one method of
treatment from that derived from the other. It
woula appear from the above observation that the
relative merits or demerite of any given specific
treatment must be ultimately proved in Dispensary
work. No matter ho& one may ar?%&e controls im
Sanatorium treatment, there is still tane overlapping
factor at work,and control cases and specifically
treated cases are not absolutely alike. It is in
Dispensary practice that specific treatment is seen
in operation alone or virtually alone. The patient
remains in his natural environment and,although this
is somewhat altered for tne better by following

' aavice regarding rest, ventilationm, food, etc., the
change is of much less marked nature than that
obtained by transferring a patient to a Sanatorium
environment. The question at issue however in no
w@y'gffects the position of I.K., for if it is found
of uﬁility in daispensary practice, one must assume its
value when combined with what in reality one aims at

obtaining in ambulant treatment. The all lmportant



S
point which aistinguished proper Sanatorium treat-

ment is tne constant medical supervision exercised

in the former. It is this supervision which constitutes
a Sanatorium what it is, ana places it beyond the con-
Iines of a convalescent home. Owing to this factor
Sanatorium observations shoula far out-weigh many of
tnose obtained at a dispensary where necessarily much
that is required for statistical ana scientific pur-
poses is observed and reccrded by the patients them-
selves. In the matter of sputum measurements, for
instance, it is exceedingliy difficult in dispensary
work to obtain recoras of a sufricient accuracy from
which to tabulate results. Certainly the patient observes
but it is an observation wiaich finds expression in such
statements &as "Spitting more," "Spitting less, " or "No
spit," Again in dispensary work observations concerned
with the blooc, the pulse, the ciseased focus, etc.,
following an administration of I.K. must for obvious
reasons be omitted. In these respects the dispensary
physician ie at a loss in estimating the complete

value of I.XK. and must look to his Sanatorium colleague

Ior the complementary evidence required.

Value of I.K. In Hospital Treatment.

Althougn Hospital treatment is meant primarily for



the hopeless and dying, cases are met with who,

under the hygienic-dietetic life, begin to regain
ground considered at first as absolutely lost,and who
are ultimately able to be transferred to Sanatorium
treatment. While in the treatment of such advanced
cases, general neasures musti be preaominant, there is
no aoubt but'%hat the careful exhibition of I.X. is
proauctive of great good. Its antitoxic quality
maxes I.K. ewminently sﬁitable for administration

to an already toxiﬁ-saturated body, and as has already
been indicated, it is often from aamong his advanced
ana general.iy considered hopeless cases that the
phyeician experienced in I.X. therapy obtains his
most striking results. As has already been pointed
out, I.K. often produces a rapid supjective improve-
ment and even although nothing eise than this were
achieved in the treatment ¢f the advanced case, the
prcduction of a feeling of weii-being woula not be

littie.

Value Of I.XK. In Domiciliary Treatment.

Uncer the Sanatorium Bencfit Schemes which are
in operation under the Insurance Act, tne Domiciliary
treatment of Phtunisical patients has become of much
importancg,ana t.ere is an ever-_growing responsibility

tnrown on the general practitioner regaraing his



methods of treatment of such domiciliary cases.

Hitnerto witn few exceptions, specific treatment

has been confined to specialists in tanat particular
aepartment, and practitioners have aided this restric-
tion by quite a legitimate fear of specific therapy.

The advent of I.K. however opens up a furtner field

in Domiciliary trcatment, whetaner that treatment is
being given t¢ early febrile ¢r to very advanced cases.
Belative to Tuberculin, I.K. is simple in its applica-
tion,and moreover tnere is no reason to think that I.K.
trcatment will ever assume the polymorphous character-
istice of Tuberculin treatment, which in a great many
instances is now carried out in the most heart-rendingly
haphazard manner and with a peculiar absence of
imagination. Under such circumstances it is much better
Ior tnose wano are concerned with the ultimate vaiue of
specific treatment tnat tuberculin be left in the hands
of a few, although on the other side tnere seems no
reason why I.K. cannot be productive of good when used
in general practice if a careful consideration of the
firet principles of I.K. therapy be made. It is the
general practitioner who is the outpost in the campaign
against tuberculosis in all its forms. It is he who is
first orought into contact with the case as an inaiviaual
requiring treatment, and on his aiagnostic skill depends

in great measure tie chances of the patient. Leaving asiae



cases of certain tuberculosis, he is in daily touch with
contacts ana able to observe any showing signs of ill
health, malnutrition, or a tendency to colds and many
other symptoms which from a consianeration of after-
histories are important prodromal menifestations of a
tuberculoﬁe process. Consequently for the practitionerx
to use I.K. in such a pre-tubercuiar class, woulid be an
all important aspect in any anti-tuberculosis scheme

and woula relieve the specialist of much time which

could be devoted to cases of a more difficult nature.



EFFECT OF I.K. TREATMENT ON BODY WEIGHT.

Of objective data indicative of sﬁcoess in
the treatment of pulmonary tuperculosis, tne weight
of the body claims a prominent position, especially when
treatment is being carrisa out while the patient remains
at home in his ordinary surrounaings. 1In the
following table (Table I.) an erffort has been made
to guage the effect of I.K. in this capacity. Forty-
five cases were taken, 15 in Stage I., 15 in Stage II.,
and 15 in Stage III. The cases were of both sexes,
ana of all ages, and treatment wase carried out while
tliey remained in their ordinary surroundings, and
unacer the worst of hygienic circumstances to be
found in a densely_populated mining area. Moreover
the patients were either Insured persons or the
depenaants of Insured persouns anqjaccordinglxlin
many instances unable to prccure sufficient and
proper nourishment owing to their relative poverty.
For each stage group tnere are two columns, one
giving the increase or decrease in weignt at the end
of the firet week of treatment, and the otner similar

data at the end of the first four weeks. Tnese two



reriods have becn selected for the following

reasongi-

(1.) They cover a preliminary or experimental

prerioca of 4 weeks.,

(8.) No other treatment such as Cod Liver 0il or
Extra Nourishment is given auring this pre-

liminary period.

(3.) Being a preliminary period there is no
selection of cases as to suitability or
otuerwise, althcugh of course if the case is
found eminently unsuitable after tae first
Gose(severe Lysis or Hypersensitiveness).

treatment is stopped.
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Totals

TABLE I.

Differences of weight in pounds, of patients undergoings

I.X, Treatment.

o e v MDD WD R W TR SR TR S s T D G T S T A G W T D Gy TR WD S .  E A A D T M —— - o - T Dy > —— > — G G -y T

Stage 1. Stage 11. Stage 111.
t end of | At end of |At end of| At end of {At end of | At end of
7 days. 28 days., 7 days. 28 days. 7 days, 28 days.
1 4% 33 5 2% 3%
-1 - 3 3% 73 - 3 1
33 - %% 0 13 3 33
3 1% - 3 3 2 1}
$ - 3 % 1 % - 3
- 1 - 1 $ | -3 -1 - %
3 1 - 13 - 3 3 1%
- % 3 3 - 1% 1% 1
2 13 13 1 3% 3
- 1} - 1 - 13 - % - 1 3
i 13 k] 1 - 3 - 4
0 1 ) 4% % 1
3 13 3 s 3% 5%
3 1 3 1% - 1 i
% 1 - 1 - 3 1} % 4%
73 18 11% 36 143 38
-3 - 5 - 4 - 5% - 43 - 3




Taking the cases as a whole, it will be observed that

at the end of the lst week there is a nett gain of

[
Y2

lbs for Stage 1. cases

7¢ lbs for Stage 1l1. cases

9% lbs for Stage 111. cases
or 313 1bs for the 45 cases comprising the three groups.
This gives an average gain in weight at the end of the
lst week of 7'7 ounces. In & similar manner it can be
found that the average gain in weight at the end of the
first 4 weeks is 31'3 ounces.

These increases may be further analysed as follows

according to the stage of the deseasse.

TABLE 11.

~Average gein in weight | Average gain in weignt
at end of lst week. at end of first 4 weeks.
1. 11. 111. 1. 11. 111.
510 8!'3 10'4 1318 (| 83'1 37'7
Oze.} Ogzs, Ozs. O0z8, | Ozs. Ozs.

Althcugh the series in the table has all the faultis of

a short series, there is a marked tendenoy for the data
towards one direction which is significant. Of especial
importance is the average gain in weight for the 45 cases
taken as a whole, for the two periods of 1 week and 4
weeks, without any reference to age, sex, or stage

. distribution. Considering the adverse conditions of the
patients and the entire impossibility of &ttributing the

e
increase in weight to hygienic-diatetic measures one can

only oconclude that the I.K. procured the improvement.



From Table II. it would appear that I.K.
exerted a more marked benefit in II1I. stage than in
I. or II. stage cases, ana that II. stage cases did
petter than those in I. stage. Tne reason is tanat
tne more aavanced the disease tne greater is the
relativity established with the conaition approximating
health, so making the iwprovement which sets in all
the more appreciable. In other words as far as
weight ie concerned, the III. stage case has the greatest

range in which to manifest improvement.



THE EFFECT OF I.K. TREATMENT ON SPUTUM.

The importance of measuring the daily amount
of sputum has already been menticned as having a
significance in indicating success or failure of
treatment. 1In Dispensary practice nowever the
aifticulty of getting patients to be accurate with
their expectoration is very greatxy,due to the long
period in which uany of them have exercised no con-
trol over its disposition or to having vpecoue
accustomed to spitting in a paper and then burning
it. Consequently the statistice which follow re-
garding this aspect of I.XK. Therapy are extremely
scanty when only the cases which showed any degree
of accuracy in sputum observation are selected. In
cases of very advancea disease hOWever?where the
patient is staking all in getting bciter, more care
is taken,and for the purpose of tne following
table (Table III.) only such cases have been chosen.
All were III. Stage cases (Turban- Gerhardt) with
Tubercle Bacilli present in the sputum. Tne treat-
ment was carried out ambuliantly at a Dispensary. The
period of 28 cays has been selected in order to
show tne rapidity with which I.K. exerts its anti-
catarrhal effect, as in the majority of cases the

greatest reauction in sputum tekes place at the



/

commencement of treatment. It is tne residue of
sputum - often a smali amount suca a8 okt % or a
morning spit which is aifiicult to remove-and
indeed in many cases one is led to the conclusion
tnat sucn & residue sputum is in no way connected
with the tuberculous process but is dependent on
otner causes sucih as the vitiated atwosphere of an
inaustrial area. Altnough no observaticne have been
macae on tne aisintegrative efiect of I.K. on
Tubercle éacilli,.a total disappearance has been
noted. Lven where such good resultgcannot be
obtained, it is fair to assume that by reducing
the amcunt of sputum, the number of bacilli expec-

torated will be also reduced - especially where a

total aisappearance of eputum has been effected.



TABLE 111.

Amount of Sputum | Amount of Sputum | Differences in amount

in Ozs. at the in Ozs.

commencement . of | days Treatment.

Treatment.

after 28 | in Ozs. due to I.K,

Diminution.| Increase.
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These results may be

L
In fifty~per cent
average of l'QG 0z8.

In eight per cent
average of 1'5 ozs.

In thirty-six per

analysed as follows:=-

the sputum was diminished on an
the sputum was increased on an

cent the sputum remained stationary.



By & continuation of treatment, the percentage

of cases in which the sputum remaines the same

after 8 days trcatment, will be greatly lessened

as in some instances it ie only by using the higher
doses that the anti.catarrhal effect of I.K. becomes
eviaernt. The cases manifesting an increase however

are usually found disappointing.



THE EFFECT OF I.K. TREATMENT ON FEVER.

The antifebrile action of I.K. has already
been remarked on under aifferent headinge in the
foregoing. An enveavour will now be made to show
this action in tabular form. In the following
table ( lable IV.) data containing a series of &0
cases &are given. The cases were all advanced III
Stage cases with tubercle bacilli present in the
sputun ana manifesting some degree ¢f fever. Treat-
ment was carried oﬁt ambulantly at a dispensary. It
is hopea that the restriction to such a type of case
uncergoing the least suitable treatment will enbance
the value of the results obtained despite the short-
ness of the series observed. Furthermore it should
be noticed that the resulte are those derived from
<8 aays of treatment. This pericd has been chosen
mainly vecause of the freedom from other concomitant
treatment and alsc because the shorter the time
taken the more readily demonstrable must the anti-
febrile action of I.K. be. The temperatures are
Fahrenheit - taken orally. Owing to the daily
variations in temperature, some daifficulty was
experienced in eetimating the degree of fever present.
Accordingly for tabular purposes the highest record

wae taken (1.), of the week preceeding treatment



and (8.) of the week after 58 dsys Treatment.

TABLE 1V,

Higheet Tempereture
during week precede-
ing Treatment.

Highest Temperature
during week after 8

due tc I.K,

Difference 1In Fever
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100'0

99'8
100'0

go'e6
100's

go's8
1004
100'4
101'4
10:'0
10110
100'6
101'0C
100'6
100'8
102'6
100'%
100'0
101'0

go's

daye Treatment.
e Reduction. | Elevation,.t
| o
1001'0 - -
1004 : o'e
88'6 1'4
99'a 0'4
100'e - - ]
9910 o's
100t0 0'4
9914 1'0
101'4 - -
- §9'8 213
9910 810
100'8 O's
9910 3'0
10='4 1's
98'4 813
101'3 1'4
930 1'%
9916 0'4
1011'0 - | -
9918 - -

These resulte may be analyeed as follows:

In 60% the fever was reduced on an average of

113 °F.

In 15% the fever was elevated on an average of

o's °F,

In 25% the fever remained stationary.

It shoula be noted that these results are not final

results. In many of the cases where the temperature

remained stationary or became elevated - improvement

set in on further treatment being pursued.



ECONOMIC ASPECT OF I.XK. THERAPY,

The expensiveness of present day tuberculosis
treatment on & Naticnal scale is a point very often
ralsed in criticism and especially so with regard
to Sanatorium treatment. Towards Dispensary treatment
& greater leniency hase becn shown, but there is ample
reason to believe that with the increasing demend
for treatment which will result from & growing public
and medical consciousness of the gravity of the
situetion, the economic aspect of all forme of treat-
ment will ultimately be brought into greater prominence.
The question will thqn obtruae iteelf "Which kind of
treetment is the most rapid and at the same time the
most effectivef:for if rapidity and effectiveness can
be combined, then this treatment must in the long run
be the cheepest.® Attention has already been called
to the rapidity with which I.K. exerts a beneficial
effect in suiteble cases, and with increasing knowledge
of the administration of the treatment one may lock
for an ever widening field of application. Some
authors have shown that I.K. treatment is more rapid
and more effective than either Sanatorium treatment
or Sanatorium and Tuberculin treatment combined,but
at present it is too early to be dogmatic, especially
when neither Sanatorium treatment nor Tuberculin

treatment are definitely stable quantities. It secems



absolutely essential that Sanatoriums should exist,

for thef# are cases and many such cases suitable for no
other kind of treatment, needing as they do strict
discipline in every department of their lives to effeot

& good result. Again, Tuberculin applied either in
Sanatorium or Dispensary treatment will continue to hold
its own as a therapsutic measure of the utmost value in
special cases, when its indiscriminate use has gone,
carrying with it all the untoward results derivea from
such a practice. Wifh the more extensive use of I.K.
however, the time taken for either Dispensary or Sanatorium
treatment will in the majority of cases be diminished and
in this way there will be a financial saving. Not only
with regard to Dispensary and Sanatorium treatment will
this diminished expenditure be apparent. Considering the
applicability of I.K. to the very earliest susplcious
cases and also to the fairly advanced III. stage ocase,

a saving will result in tne former category by an increased
prevention of the disease, and in the latter by a more
thorough and satisfactory domiciliary treatment. As it
is from such domiciliary cases that Hospital cases are
recruited, it may be hoped that with improved treatment
carried out at home a reduction in Hospital expenditure

will be obtained.



RESULTS OF I.K. TREATMENT.

It is an extremely difficult task to give
statistics of results in the treatment of a disease
like Pulmonary Tuberculosis. While nc doubt need
ve felt that a patient has become worse or has daied,
there mwust necessary be some chariness in saying a
perecn has been cured. Indeed to say such a thing
or to use the word cure in connection with Pulmonary
Tuberculosie, is in the light of ocur present knowledge
unwarrantable;, and in gauging the efficacy ef=s=kmm
of any treatment such as I.K. one must recollect the
great tendency of the disease to arrest itself
spontaneously. Apart however from statistical data,
thiere are several points one may mention which are of
interest. The treatment is appreciated by the patients.
They feel the benefit of the treatment and are ready
to acclaim its efficacy in no uncertain way. Should
any contra-indication arise and it is decided not to
give a dose, there is alwaye the look of disappointment;
and there is great difficulty in convincing the patient
that it is all for the best. Attendance for treatment
is usually regular and prompt, and in view of the
fact that many of the patiente persist in coming for
treatment in spite of great financial embarraspment
is surely an indication that I.K. hae for them some

intrinsic value. And after all, it is the patient



who is the final judge. As however, it is on olinical
evidence that any treatment must stand or fall, the
foliowing summary of cases treated is given. (Table V.)
It should be observed that in its compilation no select-
tion has been made, all cases receiving more than 6
doses being recordeu. The list includes patients
treated ambulantly from October, 1813, with the genereal
result brought up to date October, 1915, While this
does not allcow a sufficiently long interval of time

to have elarsed, following the cessation of actiem ve
treatment, in order to guage the full value of I.K.

it is hoped that the consideration of the reeults as

& whole will prove helpful in the just appraisment of
the treatment c&rried out. Other cases belonging to
the same time group but who received Sanatorium or
Hospitel Treatment in additicn to Dispensary Treatment
have been left out. A further grcup treated in a
previcus pericd of 6 months has also been omitted,

as the treatment was carried out at a Sanatorium,

which introduces an obvious difficulty in estimating
the utility.of I.K.



TABLE V,

SUMMARY OF CASES.

Explanatory Note:-
Stage Distribution (Turban-Gerhardt.)
Fever Distribution (Spengler.)
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CHARTS.

Explenatory Note:
The wethod ¢f administration of dose

is indicated as follows:-

Subcutaneously: /l\

Orally 1
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