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Tubsrcuiin (Subcutaneous method) in Diagnosis.

Introduction,

There are few subjects in Medicali Literature on which
more has been written than that of eariy diagnosis in
Tubercuiosis, especially the puimonary form of the disease,

Each author has his own pet way of arriving at a
diagnosis. One iays specia. importgnce on the detection of
certain areas of duiness; a second, on certain modifications of
the breath sounds, a third, on the eariy aprearance of
adventitious sounds; a fourth, on anomalies in the shape of the
chest wal}3 and so on.

When the student has carefuliy read ali this mass of
ilterature, he pauses for breath, He may perhaps feel very
iearned, and believe himseif capabie of arriving at a diagnosis
in any case put before him for am opinion., He is generally
astonished at the iarge number of persons showing one or more of
the special groups of signs or symptons he Mas read about. He
may, even in the course of his speciali practice, find signs and
symptons of this dreadfui malady in the majority of the chests he
examines,

As me gets more experience, he may find that a good deal
6f the materiai he has gathered in the ilterature is of limited
vaiue to him in practice. One patient who presents ummistakablie
evidence of the disease - according to one of his pet authors -
may be going about his usual occupation in the enjoyment of
perfect health., While a second patient who at the time of

examination showed no book evidence of the disease, may have
since developed the maiady in an unmistakable an virulent form,
He may then say to himself "Why did I not diagnoss this case
eariier ? But there were no signs, no symptons. I wisn we had
some specific method to exclude tubercie in theses doubtful cases,
That patient's life would have been saved if ne had been sent

to a Sanatorium tweive months ago. I might have tried
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Tubercuiin. But nobody seems to think it safe, most text-books
hard.y do more than mentlon it. Osler dismisses it in two lines.
(ﬁgain according to these records everybody secnms to react to
tubercuiin"., And he may ieave it at that, or he may try it
tentativery here and there, and come to certain conclusions.

In the above introduction, I have attempted to sketch
my own triais and difficuities.

Four years ago I took up tubercuiosis as a speciaiity.
I started with the firm belief - more or iess general among
practitioners - that Tubercuiin, as a diagnostic agent, was not
oniy untrustworthy, but dangerous. To-day, I regard it as not
oniy harmless and trustworthy, but as the oniy means of
regognising the disease months or even years before the appearance
of definite ciinical evidence, stiili more, I regard the tuberculir
test as the on.y scientific method of exciuding the disease, in
certain conditions where everything wouid seem to point to its
presence. My experience in the use of Tubercuiin in Civii Life,
ied me to find in the substance, an invaiuabis agent for the work
it has been my priviliedge to do, in the Tubercie Wards of a
Miilitary Hospitai.

History of Tubercuiin.

Xoch created a sensation in the Hodical Worid, when in
1890 at the Berlin Congress, he deciared that he hgd prepared
a substance by means of which he was abie to immunise animais
against the tubercle baciilii, and to arrest the diseasc in
infected animais. The words he used then were, "I beiieve I am ‘
not going too far in assuming that tubercuiin wiii, for the fu-
ture, constitute an indispensabie aid in diagnosis". ( quoted
from Wiikinsons Tubercuiin in the diagnosis and treatment of
tubercuiosis.) This is a very careful and éﬁrded statement,
There is here no ciaim by that great master, that tuberculin
is infaiiibie even as a diagnostic agent., Koch did not suggest
that Lesennac's and Virchow's teaching was faise. He beiieved

he had in tubarculln a substance that might heip ®e a l1ittie
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further, Hevbelieved that by its use as a diagnostic agent,
hismethod might succeed when percussion and auscuitation had
faiied. 'That is all he ciained.

It is now a quarter of a century since Koch made this
statement, yet, it can hardiy be cliaimed for tubercuiin that
1t is established as a diagnostic agent. It is certatniy
ucsed in a number of hospitals; in a few Sanatoria, and by an
isoiated gencrali practitioner. The >ast named is a brave man
wio uses it. He has to beware of his opponents, icast he
shouxd be shunned by one and all as a dangerous faddist. Yet
he 1s the very man who ought to use it. Tle generaily soe=s ail
the realliy earliy cases. Too often, the unfortunate with the
earilest - and generaliy very indefinite - manifestations of
the disease, is made to Live in a fooi's paradise., If there
are no physica. signs, and tne symptons indefinite, the
kindliy practi$ioner is general.y teo anxious %o reassurc the
patient, Probabiy when he sees the patient again, the
physicél signs are obvious, and with their appearance the
chances of successfuli trecatment are gone.

Sure.y if a general practitipner is competent to use
that most dangerous drug opium, he ought to be competent to
use tubercuiin?,

Harm has certainly been done by the rash use of tuber-
cuiin., But those who have used this drug with disasteous
resuits, are those w10 have ussd it in defiance of Koch's
warnings and iimitations.

If those wiose duty it 1s to guide and advise the
generai body of practitioners wiii make up their mind as to
the pesitive vaiue of tuberculin in diagnosis, and, once their
mind 15 made up, wiil teach its use - as Weare taught as
students the use of any other drug - we may perhaps get nearer

to the day when tuberculosis will be a discase of the past.
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DIAGMCBIS,

In Army Hospital work, time and space are two very important
factors. "¢ have orders from Qur super®or Cfficers that if a
soxdlier is suffering from a disease which renders "im unsuitabie
for further Miiitary Service, he shouid be put before a Medical
Board and discharged from the army.

No time must be wasted: In the cass of tuberculissis patients,
very generous arragnements are made by the War Office for their
treatment in Sanatoria. Again hospital accommedation must not be
overtaxed. There must ailways be a go~d reserve of beds for any
possibie contigency. Therefore the quickest method of diagnosis
-provided it ié safe- is the best.

To keep.a suspected case of.tuberculosis under observation
for weeks and weeks_is quite impossibie., It wouid tax the accomm-
odation of the Tospitai far too much, and tubercuiin solves the
difficuity in these caes which wouid otherwise require a iong
period of observation. Again we have our oid friend the Maiingerexn
Rheumatism is perhaps his favourite comp-aint. But now and again
e finds his way into the observation ward for tubercie, He wiii
come in with a typicai symptomatoirogy of eariy tubercie, His
picture of gradua:r .o0ss of weight, iess of energy, characteristic
night sweats, morning dough, is so striking that both his Regimentd
Medical Officer, and the Medical Officer in the Waiting rocm are
satisfied that they are dealing with an early case of tubercle.
Another wili come in with a history of blood spitting, and mention
- casuaily - that several members of His famiiy have died of
consunption,

One man got another patient with tubercie bacdiii in his
sputun to spit into his cup. In thls case the tuberculin test
having prooved negative, and the oniy patient with a pesitive
sputum having been sent to another ward, repeated examination gave
negative pesuits. I had one man who, I think, used to "fake" his
evening temperature. He came from hls regiment with a note from
Bhe M.O., to the effect that he had tubercuiosis of both apices.

I examined him carefuily, and couid find nothimg in his iungs.



(5)

His evening temperature was generai.y 1i00,F,., and aithough he
was watched, his dishonesty was never definiteiy iaid bare,

One evening I to-k his temperature myseif, and found
it to be normai. 'The next day he wac given T%E C of the Cid
Tubercuiin, and there was no traae of a reaction.

The Scepticali may welil ask here - "But gureiy if the
man comes into your ward with a "istory 6f biood spisting,

a bad cough, Night sweats etc; 1t is easy enough to have
these symtoms verified, while he is under observation".

That is so in a small proportion of cascs, but in the majority
of real cases, with the rest, abundance of fresh air, and
gencrous diets, there is rapid improvement, and even disapp-
earance of the symptoms. The patient <« not a Maliingerer -

may feel so well after a few days, that he is generaliiy
anxious to get back to is regiment.

The samc remark appiles to patients sent to Sanatorla
for observation., In these cases, if there is no sufficicnt
ciinical evidence of the discasc, a very good way to ccme to
a conciusion is to use the method of auto-inocuiation i.e.,
the patient is put on rapidliy increased walik and work, and
ghe charts studied. In the actively tubercuiosis, the
temperature rises and we have evidence of generai intoxication
This method needs a 2ong period of obserwation, and is not
ideal for 2 General Military Hospital. I have however made use
of 1t in one or two cases, where tubercuiin was contra-indi-
cated.

The Tuberculin Reactlon.

The tuberculin generalliy used in dlagnosis is the Cid

tubercuiin of Koch. It is prepared by growing the baciiii

in a Glycerin Veal broth.” 7hen the growth is about six weeks f
0id, the medium is fiitered, and the fiitrate boiled down
to one tenth its originai volume,

The specific substance in the fiuld are main.y

endotoxins. The tubercie baciiius 1s generdiiy regarded as
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Producing +ittie or no exotoxins. In some acute cases of

tubercie, a very smaii i1csion may give rise to very severe
signe of generali intoxication; the intoxication being out
of a.:r proportion to the size nf the iesion., It is not poss-

ibie that the production of endo or exotoxin may depend to

a certain extent on the particuiar strain of organism present?.
Ag2in does the character of the soil piay any part?. The

point of practicai importance is that the tuberculin is a
toxic product, and that its toxicity is due to certain
specific bodies formed directiy from the bacilii, and to other
non-specific, but neverthciess poisonous substances forned

as the resuat of chemicai and physical changes in the fiuid
ca:sed by the growth of the baciilii. Some »f the phenomena
produced by injecting tubercu.in can be expiained oniy by
regarding the rcaction as a compiex, partiy specific, partly
poisonﬁié tn the ordinary sende.

The headache,for instance, is not specific, Perfectily
healithy persons wilii have a hcadache after a comparatively
smai:r dose of tubercuiin, Most patients who do not react have
a headache. I have seen it present in dozens of cases with no
pyrexia, llence we cannot bliame the temperature for its
production. Again there may be a typicai liocal and focax
reaction, and even a high temperature without any headache.
Pain in the eyebaiis, pains in t-e liimbs, pains in the back,
pains in the joints and lassitude are often present without
any iocai or focai reaction.

Kochh taught that the temperature was the most important
guide. No doubt it is; but it is prebabie that the rise isl
not entirely caused by the specific toxin in the tubercuiin,
In healthy individuais perfectiy free from tubercu.osis, a
8iight rise of the tempefature, say 100 to 100,56 F after a
test dose of tubercuiin is quite comrmon. I have a good many
contrdl charts showing this.

If the specific toxin of the tubercule bacillus couxd
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be isoiated, ticre wouid be no difficuity in enterpreting the
reaction. e couid determine by experiments wiat are mercly
toxic, and what are specific phenomena in the tubercuiin
reaction. funtcr tas shown the presence of two pratsoscs and
two aikaroidal bodics in Koeh's tubercurin. His conciusions
arc that the proteoses are responsibie for its remediai and
infiammatory actions, whilie the aikalioid are fever producing
and not essentiai to its remedial properties. OCn the other

hand Crookshank and Herroun seem to regard the proteosos as

fever producer., (Hewiwtt, Manuai of Bacteroiogy second editim

p 232.)

Nature of tubercu.in Reaction.

Many theories have been put forward to expiain the
nature of the tubercuiin reaction. The one generally
accepted is that of Jasserman and Bruck, These autiors regard
it as a reaction of immunity. Three substances, they say,
are nccessary for its production, an antibody (callied anti-
tubercuiin by Wasserman) and antigen, and a compiement. The
antibody is found in the tubercuious focus; the compisment
exists normal.y in the serum; while the antigen is in the
injected tuberculin, Wasserman has conciusively proved the
presence of an antibody in the tubercuious focus by the
disappearance of the compiement.

The experiment is of course done in xiirg. The test
of the disappearance of the compiement is by means of the
process of haemolysis. The resuiting reaction of immunity
in the living gives rise to tie infiammadory phenomena
which conssisute the focal recation. There is offen clinical
evidence of this, by the appearance of physicali signs which
did not previousiy exist. In the case of the local reaction
- the reaction of t:e site of the tubercuiin injection~ in-
stead of the antigen being attracted to the tubercuious
focua by the antibody, it 1s probable that some of the anti-

body is attracted by the antigen, thelir union producing the

[ys
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infilammatory phenomena whiich can be seen., Wasserman "as shown
that antitubercuiin is not generaily present in the blsod serum
of the tubercuious, but that it can be made to appear by the
injection of tuberculiin in the individuali.

According to the theory of Wasserman the intensity of the
reaction wiil depend upon the amount of immunity in the
particudar individuai, In the person wio has never been
Anfected with tubercuiosis, there will be no specific reaction,
because there is no antibody (antituberculin) in his systen.
7hatever reaction is present is purely texic., In the person
who has develioped a perfect or compiete active irmunity through
previpus infection, here a.so, there will be no reaction. All
the antibod’ wili have been used up in the formation of immune
bodies, and as the fight against the tubercie bacillii is over,
the the lesion healied, further antibodies wilii nnt be oroduced,
"If there are no tubercie bacilii in the body, tubercuiin camot
cause a reaction. But shouid the bacii.i be impriséned in dense
fibrous tissue, or in caicareous masses, and in a semidormant
state, 1t 1s more than likeiy that the tuberculim wiik not be
able to penetrate the barrier, and there will be no reaction,
Koch made use of the phenomenon of supersensitiveness for the
recognition of a focus in these latent cases., By repéating the
same dose of tuberculiin fo® two , three or four times, at
reguiar intervais, it is generally possibie to get a moderate
reaction; when a singie test dose of .0Olc., c. has failed to
give a reaction. Personaliy I do not think that the practice
is safé or fair. If nature has got the baciiii znfsiy im-
prisoned inside a fibrous tissue or iime saits camp, it is best
to ieave her to finish her work. She may succeed in destroying
or starving out the besieged bacilii, If the indkvidual is in
good health, with no symptons, no bacilii in the sputum, and 1if
there is no reaction to eituer a singie dose of (say) .OLc.c,
of the oid tuberculin or to ,005c.c, foiiowed on the third or

fourth day by £ic.c., it is sufficient to regbnise that the case
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is not one of ciinical tuberculosis.

The Focai Reaction.

In puimonary tuberculosis, we esannot seec what is
actuairy happening at the site of the disease, after a test
dose of tubercuiin; though the stetheoscope wilili often give us
some indication of the changes occuring thore,- as a study of
the accompaning charts wili show. The character of these "focal"
8igns varies. A raie - not previousiy audibie - is occasionally
to be heard over one or both apices. It 1s most cormonly heard
opposite the spine of the right scapuiay

This woulid seem to indicate that there is infeitration
near the umen of a bronchiali tube, or even siight uiceration
and the superadded infiammatory condition - as the resu.t of the
reaction - has produced some catarrh in the tube, It is inter-
esting to note that Birch Hergfeid has shown that the sarliiest
pathoingical icsion in puimonary tubercuisnsis is 2an infiltration
of the mucous membrane of ths middie size bronchiai tubes, and
that the most common situation is that of the bronchus apicalis
posterior. This apparentiy agrees with the ciinical evidence,

A pieurai friction sound may be heard over one of the apices or
bases, Its presence indicates a iesion near the surface, or
possibly infection of the pieura oniy. The patient often com-
piains of pain over that area. Again a moist raie - usai.iy
very fine, and not easiiy differentiated from a fine siiky
friction sound - is now and again heard., This wouid indicate
that the disease is more advanced. And that thsre must be
caseation in the focus. The physician need net be ala“med‘at it
appearance, 1t is a transient sign, and has generaliiy dise
appeared weil within a week of the injection of tubercuiin, And
the same is tmue ef the other reaction focai signs., These are
usuaily heard.at tie height of reaction, and pass away with 1t.
T have not seen a singie case in which the patient was a ny the
worse for the appearance of a faca:r sign, They are so transient
that, uniess the patient 1s thoroughiy and repaatediy examined,

They are very iikely to be overlooked. It has been my practice




to examine the patient every morhing, untii the reaction has
quite disappcared. In bdhe present scries of 57 positive
reactions, foca> signs were present in 23 cases i.e. in 40,39
of theme. Evidence of a focal rcaction is not essential to a
positive diagnosis., DBut it is certalniy a contra indication
to the further use of tubercuxin as a dingnostic agcnt in the ca
case. If tho individual is to be treated with tubercuiin, the
injections shouxd not be begun before ail signs of a focal
recaction have cntireiy cieared up. The initial dose wili, of
course, be very much smallier than that used in diagnosis. The
faca: »caction can best.bo studicd in cases of iupus, in which
this iimitation does not apply. I have at present a pationt
wio came into my ward with a rupus patch on thez face, as lﬁrgo
2s the paim of my hand., Ils first dose (six weeks ago) was
.005c.c.T. his last dose .05¢.c.T. The iesion is now apparent-
1y heaied. This man has been treated with X-ray in another
Miiitary Tlospitai for three months with no apparent bendfit,

In the majority of caees of rupus, small doses are useiess.

To get any benefit of trecatment, it is essential to have a
definite focali action.

The iocali Reaction.

By this 1is meant the inflammation which
occurs at the sight of the injection., A possible expianation
of its mode of production has already been discussed., It is
the best practical guide to arrive at a diagnosis, It is
invariably present with a typical tubercuiin temperature - to be
described iater - It is always absent when therc is no rise of
temperature. But there may be a siight rise say to 100 F, with
no locai reaction. The temperature is probabic of a pure.y
toxic nature in these cases. In the very severe type, the
iocal infiammation begins to appear within six hours. There
is as a rulie, grecat generai disturbance, and a high temperature:
reaching to 105 F, The puise, of course, keeps pace with the i

temperature, The beginner may weil be alarmed here, But with

further experience, he wilii find that these severe reactions
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are not frequent; and that they arec nnt dangeraus and if they
cause him to be more careful in nis clinicai observations,

they may do more good than harm. This wiil again be referred

to rater,

In the more usua: type, the local infliammation begins

to appear betwenn the tweivnth and twentvy-fourth hour. It is
common about the eigﬂteenth ure. In the majority of cascs,
the temperature begins to go up an hour or two previousiy.

This appiies to aii types of rocal reaction. The temperature
here is not so higﬁ, and the general reaction, such as ead-
ache, pains in the iimbs, ioss of appetite etc, aitough def-
inite is not so marked., The headache is the most troublesome
symptom. Occasional;y the 1ocal condition gives rise to a
good deali of discomfort, In a third type, the iocal manifest-
ation is very iate in ap-earing, The same is itrue of ihe
tenperature, Iiere the generai disturbance is minimai. Both
tho ocax reaction and temperature appear on the third day, The
incar infiammation is not intense; and the temperature rarely
rises beyond iCl, F. Te are here probahliy deaiing with » sSemi-
iatent type of the disease, The foci are surrounded with fairl
dense fibrous tissue, and the antigen takes ionger to reach the
anti body in them, and to cause its appearancc in the circula-
tion, This would suggest that thec iocal infiammation depends
for its production upon the appearance of the anti~body in the
serum.. The duration of the infiammatory process depends upon
its severity. The miider form has generai.y disappeared at

the end of tweive hours. The msderate form }asts about 24
hours, and the severe form about 2 days., The size of the in-
fiamed area varies in the same way. The mild type is not more
than three inches in diameter, A definite reaction, wiil

give an inflamed arsa of about oight. In the
sovere type, with the injection in the middie of external aspects
of the upper arm, the inflamed area may be from the eibow to thg
shouider. But this is unusual., The local reaction 18 a specifi
ic process of an inflammatory nature, There is rgg;;y very

iittie to distinguish 1t from an ordinary eeliuiitis.
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Its edges are a 1ittie better defined, and the corresponding
iymphatic, and giands oniy affected in the very scvere type
of reaction, Therec are redness sweiiing, some oedema, and
pain. In a few cases there are some smali. vesicles round the
site of injection.

The Generali Reaction.

sadache is very fre:uent; both in cases with marked re-
action, and in ée¢ses with no reactisdn at aii., It is not in any
way specific, and not of any importance in diagnosis, In
negativs reaction it is probabiy purely toxic; and in positive
cases, it 1s the resuit of the temperature., Pain in the back,
in the iimbs, and in the joints is aiso fairiy frequent,
especialiy in the severs type of reaction. But one or ail of
these symptoms may be absent with a marked iecai reaction, a
typicai tempermature, and cven focal signs in the iungs. Pain
in the side, or over one of the apices, may be:;esultZ'of a
faca. pleuriny;uigés of appetite, feeiing of weakness, drowsi-~
ness arc often,.in the severe reactions; but not in the more
usuai type. Sickneﬁs and vomiting, I have only seen one case,
To sum up, thie generali reaction - excepting the temperature -
is of no ciinica:r value.

The Temperature.

In a typical reaction, the temperature is characteristic,
It begins to rise about tweive hours after the injection. It
rocaching its maximum height& early in fhe secon@ day; keeps too
much the same ievei during that day. On the third day, the
temperaturz shows a siight faii, and on the fourth day it is
quitc normai again., In a sevsre rzaction, the temperature
begins to ascend in six hours o> less. It has general.y reached
a very high ievei twelve hours after the injection; and it may
iast for several days, or may be quite normal again on the
fourth day. The aclayed type of temperatube has already been
considered. A siight rise of t1e temperature to i0O er 100.5

generaliiy en the second day, with no iocal reactlion, or at the

most a siipght redness of the skin, is of no clinical
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significance., It on:y means that one individuali is more #

. - . ‘q - - - - ’
susceptibie to te pureiy toxic eliement in the tubercuiin, {
. . , . - - |
than another, There is as a ~ule, no difficuity in distin- !

guishing’it from the milder form of reaction, where the o

o p*

temperature rareiy reached above 101 Tlerse the rocaxr reaction
though mixd, is quie definite and t ¢ temperature is simiiar
in type and duration to the nne aiready described, but its
gencra:r sever rower. A definite iocal reaction is invariabliy
present with a typicai temperature, and the reverse is equaiiy
true.
Techinigue.
|
The tubercuiin generailiy used for diagnostic purpose isg
the Cid Tubercuirin of Koch. The human strain is the better for
the puxmonary cases. The diiutions should be made fresh at .:
xsast once a we2k., It is very much more convenlent - and cer-
tainily very much cheaper - to make nne's own diiutions,., The
diiuent used is a .85% Saiine with .5% carboiic Acid. Distilied |
water shouxd be used, and the whoxe sterilised by boiiing. The
necdics and syringe siouxd be boiied just before use, and when

there are severai injections to be given, it is best to use a

piatinum needle wnich can be steriiised in a spirit Zamp. For
diagnostic purposes, only two diiutions are necessary i.e., A E
diiution of 1 in i0, and a second one of 1 in 200 ., If a |
weaker soliution is recuired, it can easily be prepared in the
syringe. _

1t does not matter very much in what part of the body
the tubercuiin is injected. It shouid be a deep subcutaneous
injection. I% should not be intra-muscuiar, as the moes rapid
absorption wouid probabie interfere with the apnearance of a ;
typicali iocal reaction wﬁich is our on.y visibie specific
manifestation. The generali reaction i8 of no advantage. g

Then the patieﬁt is not doing ordinary duty, and is
and is under obserwvation in a Hdpital Vard, the upper arm is a

very convenient situation for the injectien, The arm shouid be
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first .ight.y scrubbed with soap and water, and, after drying,
be thoroughiy painted with two coats of iodine. After the
injection, the puncture shouid be closed, with a siip of gauze
in coxiodium. B8epsis shourd not nappen, if these precautionms
arc taken. Its occurrfnce means carelessnes: on the part of the
practitioner.

Diagnostic Doses.

Bach case must be considersd on its merits. The dose or
doses must be determined by a careful study of aii the ciinical
facgors in the case, Thenever pnssible it is best to give one
singic dose of .,Cic.c.T, This can safeiy be done if therc are
no physioal signs, if symptoms are siight and indefinite, and

nost important of ai., if thc puise is siow., A history of

"streaks of biood in tho norning spit" is not a contra - indica-
tion.

In the average cascs two doses of .005c.c. and .0ic.c.
with an intervai of threc or four days afig indicated. Shouid a
typicai reaction be obtainecd with the first dese, thcre is, of
course, no need to proceed further,

The disadvantage of too many doses is that an undue
amount of hyper-sensitiveness is produced which will mask the

A
real degree of immunity in the particuier individual. That 18 to;

say, a violent reaction may be produced im an individual who has
the disease in an arrested and, if I may so express it, a non-
ciinical form. If however, there are, contra-indications to the
use of a large initial dose, 1t 1s best to begin with a very iow
diiution, and to increase the dose ten foid until either a re-
action is obtained or the maximum dose of .0Olc.c. is reached. The
interval between the dose, should be three or four days. If the
first dose of .005¢.c. shouid produce a rather indefinite reactlon
the best plan is to allow a longer interss#i than when there is no
rection at all, and o give .0lc.¢c. for the second injection. 'n

unpleasent reaction is less likely to sccur than if the same dose

of .CO5¢c.c., is repeated. Under no circumstances should a second
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diagnostic dose be given untii the temperature and tie pulse
have becn normai again for at ieast two or threc days. A carc-
fui examination »f the iungs shouid be made daiiy to discover
the appearance of any 'focai' sign. This applies to all cases.

Indications.

Tubercuiin shouid only be uscd after the usual cliinical
nmethods have faiied, It should not be used indiscriminately.
At the same time a good many practitioners should iearn that
to put the stethoscope over one apex, and then over the other
apex, and not to hear anything, is not sufficient to exciude
tubercie, In civii practise, the suspected case can be kept
' under observation for any 2enght of time, and a iong record of
the temperature , both at rest and after graduated exercise,
may seﬁtle the diagnosis., With pienty of time at the disposai
ofthe patient, a diapBnosis may be arrived at by making use of
the process of autn-inocuiation., For reasons which ha&e ai-
ready been touched upon, this is not aiways possiblie or con-
venientin Military pratice.

A study of the accompanying records wili sww the type
of case in which tubercuiin was found indispensable, In all

the cases, there were no tubercle bacilii in the sputum. In

the great majority there were no physical signs; and the sympton
' s

were either indefinite, o® no reiiance could be piaced on the
patienté statement, In a few cases, physical s8igns werc
present, but like the sympt-ns indefinite. In two or three
cases physicali signs were definite, but the patisnt came into
hospitas with som= other compiaint. The iung condition was
discovered in the course of t-.e routine examination by the M.C,
in charge of the case., 4nd if there was evidence that the
physical signs were those of an obsoiete lesion, the ¥eost

was used to determine the amount of immunity in the individual,
If the tubercuiin test proved negative, and there werec n»o
symptons, or tuberc.e bacilil in the sputum, the patient was

discharged back to his Unit. The tuberculin test 1s the oniy
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.scicntific test for the recognition of a truly obsolete iesion.
An absoaute.y negative reaction in this type of case, means that
a perfect active immunity has been deveioped.

The test is aliso very valuablie during convalescence from
coeprtain forms of atypical pneumonias, when it is not possiblie to
‘exciude tubercie, I have two such cases in the series., Both
were sent to the tubercie ward as tubcrculosis pneumonias. But
they both gave negative resulits to the test, the ph¥sicai signs
creared up, and they are both back in t-eir Regiments.

‘Contra-Indications.

Definite physical signs wilil contra- indicate the use of
tubercutin, and the same may be sAdd of typical symptoms, provid-
ing maiingering can be excliuded. Osler twaches that symptoms are
more important than signs in the diagnosis of eariy ‘tubercie,
That may be so in civii practiec, but it is cortainly not so in
Miiitary practice,

(2) Pyrexia is of course a contra-indication. Tubercuiin should
not be used untii the temperature has been normal for at ieast
two or three days, and thcn it shouid be used with great caution.
We may be dealing with a fairiy extensive lesion, too deepiy seat-
ad to give wise to signs, and if the lesion 1is a ciosed one, the

synptoms will be those of intoxication, and not $o0, in any way

typicai of pulmonary disease., The dése of .00001lcc T may be quitej

sufficient to cause a typicai reaction. 'If no reaction is obtained

the dose should be increased ten foid, as suggested in prewious

chapter,

(b) A high puise is not necessariliy a contra-~indication to the
use of tubercuiin. Bubt it is certaimiy an indication for |

great caution., Heee again we may be deaiing with a deep seatj

ed lesion, There may be no pyrexia, although.this can, as a

ruie, be ~asiliy induced by a sharp waxk. Auto~inocuiatien

is perhaps safer than the usc of tubercuiin in these cascs.

(c) Evidence of marked intoxication is a contra-indication. The

patient generaiiy iooks 1iii, The history of the iliiness is
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usurxay short, Iere we may bec dealing with a case in the

first staze of an acute Miijiary tubercle. 1 dose of tuberculi
i n
here may ruin a physician'’s reputation. Some of the catas-

trophies recirded nust have been duc to tubcercuiin used in
this type of case., It is safor to kecep the paticnt under a
iong period of observation, and to wait and see. The
possibiiity of typhoid and other infections must be exciuded.
(d)A siight binody streak in ths wmorming expectorattion is not
a contra-indication. Tubercuiin can be safeiy used, and
does not aggravate the step., But with distinct or' profusc
haemoptysis, the diagnosis 48 cvident, and there is no need
for tubercuiin, Shouxd tdcrc'be any doubt, the test shouid
not be bogun before thes biood has quite disappeared from the
expectoratiéen, and the same precaution shouxrd be showed as
with o casc of pyrexia. In deciding the initiai diagnostic
dose, it is wise to rem-mber that hacmoptysis in soidiers
may be the resuits of strain during certain exercises, as in
the gyrmasium, or in riding or swimming, (Cslerpp.195.) In
the present series, a certain proportion of the cases with a
history of hacmoptysis, and have sliown no reaction to
tubercuiin. Sonme of them were undoubtedliy of that nature,
Others are maiingerers.

Dangers of thc Test.

The majority of general practitioners and a good many
consultants will not use tubercuiin as a diagnostic agent,
Not on account on its being regarded - by them ~ as unre-

iiable but on account of the so-calied "dangerous nature of 1
the drug".

Most of these gentliemen have never given it a triai,

But they are unfortungately too ready to condemn its use.

No doubt harm has been done by the use of tubercuiin. But we
must not put all the biame on the drug: we must put some of it
on those Wwio have used the drug in &ffiance of Kech's advice

and warnings.
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The main object of this thesis is to show that
tubercuxin is an indispensibic diagnostic agent in the
tubercuionsis department of a Miiitary Hospital, and the
vaiuabic time and space can be saved by its use. But I hope
that it wil: furnish another smaliil Link in thé stiii incom-
pxete chain of evidence showing that tuborcuilin - used with
proper care -~ is a perfectly safc drug.

The resuits of my own observations are recorded in the
accompanying charts: and I can honestly state that no per-
manent harm was done in a single case. In one case (No 27)
- and only one - the tubecrculin apparentiy aggravated nre-
vious haemorrhage., Here I had unfortunately sinned against
my own teaching, The patient was made hyper-sensitive by
repeated doses. The siight aggravation of the haemoptysis
was easily control.ed by"typhoid" rest and the use of merphia
When the patient was discharged from hospital hc was feeling
so fét that 12 refused to go to 2 Sanatorium for further
treatment., In two cases (No's 37 and 51) the test was fol-
iowed by a vather pfolongod temperature, Here agaiﬁ undue
hyper-sensitiveness was caused by too many doses; although
it cannot be cliaimed that a single giagnostic dose wouid not
have caused a proionged temporaturc. Noo 37 was looking and |
feeling so weii that the Medical Board deciined to discharge
him from the Army. No: 51 was put on "typhoid"pest and the
temperature came down at once.

And this represents all the 'mishaps’ in a series of ever
100 cases.

Virchow ciaimed that mobilisation of the tubercie
baciili was one of the dangers of the test ( Wilkinsons
tubercuiin in Diagnosis and treatment p &J3)

I have unfortunate;y hcver fead his original communication
on the subjcct. But it is apparent that a good deal of harm
was done shortiy after Xoch made his first statement about
Tubercuiin, The action of the drug was then iittie understoc

d
and the type of cases on which it was used unsuitable.
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Virchow's communication undoubtediy caused a good many
practitione»s to be more carefui, but it aliso created an at-
mosﬁﬁbre of distrust which has prevented the majority of prac-
titoners fron trying the drug.

It is aiso cioimed tie tuborculiin has caused renewed
activity in a latent focus of discase, This is hichiy improb-
abyyp, and for this reason:?ﬁn individuai with a latent focus
a very good degree of irmmunity against the tubercie toxin has
becn reached. Inthe course of Immuniztion, the protective celil
of the organism have deait with iarge quantitics of auto-tubc:-
cuiin. One or tow doses of tubercuiin is not iikeiy to affect
such an organism, This is what one finds in practice. In
ratent cases the reaction is usualiy siight. The 1ocal re -
actlon is not intensec, focai reaction generaily absent, and
there is practicaililyno genecrai disturbance of heaith, In my
expericence more good than harm is done.

Cf the other dangers, I have aiready gone into the sub-~
ject of haemorrhage and temperature. Both q"these can be

prevented by prope» care, Sepsis. I have never seen Its
appearance at the site of the injection wouid indicate extreme

careiessness on the part of the practitioner,

Resulit.

The Series consists of 122 Cases,
Positive reactions are obtained in 57 cases or 46,73%.
Details are given of these in the table appended.
Negatfive reactions were obtained in 53 cases or 43.44%.
And in twelive cases or 9.83% the reactions were ciassgifie
zs "doubtful"., Here - for some reason or other - the test was
discontinued, or if complete the reactive phenomena were not
sufficientiy clear to warrant a diagnosis of active tuber-
curosis. This small percentage of faiiure of the test is
sufficient to show that, aithough tubercuiin is a #aluable
diagnostic agent, it is not infaiiibie.

The percentage of negative resuits is certainly high.
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The crcver masringerer, and thc cases of hacmoptrysis of a
non-tubercurous origin nust be t:e expranation.

Focax reacti-ns wore present in 23 out of the 57
positive cascs. As has been pointed cut in a previnus

chapter, tiesc 'focal' signs are very transient, and un-

}-

ess a carcfur examination of the rungs is nade cvery-day -
or better sti.i twice daiiy - afte~ the injection, they are
cas’iy midsed.

Another pnint of intérest is that in 39 cases, a
positive resuit was obtained .CO5ceT.
In 14 cases a positive rcaction was nsot obtained untii
.OlceT had been given. This showe that the maxiaum dose of
CaceT is not aliways necessary for a positive resuit. But it
certainiy is for a negative resuxt., Tre cases which did

not get this dose wer: ciassified as doibiful.

The appended charts wiii, I hope bear proof of the
contents of this thesis.,

I have attenpted to show that tubercuiin is a
vaiuabic agent in diagnosis, wicere signs are absent, or
indefinite, and when symnt-ms a e vaguc; or wich no re-
riance couxad be piaced én the nistory of the case,

I have also attempted tn s ~v t-at in the tubera-
cuxosis department of a Liliitary Fospitai it is in-
vaiuabie; and that - witi due care - it is perfectiy safe.

That charts are a fait ful copy of the originai

docunents which remain the property of the War Office.

With the exception of & few sugrestions, and con-
ciusions based on ciinica: obuervation, there is\po
ciaim that this work isaoriginar, It is oniry further

proof of the vaiue of the drug in the diagnosis of ear.y

tubercie, and that it may be used without fear of drecad-

fui catastrop1cs. 2f‘ é /Dr' /Z;:
""M‘”f,—w/ %,/ Z




Signs Focal Reaction ,Local Max Dose.lﬁe${£L&7a )

/ : timols. Obnervation
Nil Nil XX .000025¢c ! 15
Nil Cups below clav: X «0001ce 20
Present Nil XX «000025¢ce - 6
!
?(nil) Cups below L.Clav: X .005¢c¢ 4
Left apex D1 Nil X «0075¢ce 8
Present Nil XX «005¢cc 8
Right apex D1 GL rt: scapula XX «Olce 8
nil Moist rale XX «0075¢cec 18
Present Hil X «005¢cec 13
Present Nil X «005¢cc 13
Nil Fine Rale spine XX «.Olcec 11
Lt: scap:
Present Nil XX .Olce 11
Nil Nil X «001cec 10
General Bronchitis. Nil XX «dlcc 7
Nil Sibilaht rsale XX «00l1ce 4
rt: lung.
Present Nil X «0005¢cc 16
Present Nil XX «005¢cc 15
Present D1 Nil X .005¢¢ 6
Present Nil X «00lecec . 9
Present RH fremitus Rt X «Olco : 8
lung :
Nil GL rt Seapula no +005cc ‘ 15
record f
* Nil Nil XX - «005c¢c i 16
Crack: below Crack: without X «005¢cc : 11
rt Clav: cough { f
Dl . Crack: below X i «005cc j 9
. L.Clav: ; i
Fil j Nil XX i «005cc ; 13
Lt: Apex é Nil X | .0000lcc | 5
Frietion ! ' ;
Nil , Nil X «0058ac¢c ; 11
Nil . X Lt: spex post XX .0lcc .10
' |
FNil - X zbove & below X . «0Olco | 6
- rt Clab: ; ' ;
Dl Nil i X ¢ «0lcc ; 7
. | : i
Nil - Crack: rt apex f Nil | .00001ce 11
Nil : Fil © xx | .00825ce 13
§il g Crack: spine Lt

o Nil ., #0001
Scdplmaaig‘%bove . co



\J
Signs Focal Reaction Leeal Max:Dose. ﬁ%gfxgﬁﬁv

Nil Nil X «0lce 10.
Present Crack: above rt: i «004cec 12.
nipple
D1 both apices S.opposite spine XX «002cc¢ 17,
rt: scapula,
Nil X right base X «005c¢c Se
Present ‘ﬁ". Nil X «0005¢c 7.
kt: apex bBr: Nil XX «0lce 9.
vr XX
Nil Nil XX «005a0 Se
Nil Nil XX «0005cc 7.
Hil Nil XX .005c0 de
Nil Nil XX «02cc 6.
D1l Lt: apex S Lt: scapula X «0005cc 5.
post.
Nil Nil X «006cc 10,
Nil X spine Rt: X «Olcec S5.
scapula
Nil Nil XX «Olco 8.
S, rt: base Friotion spand Sewnd XX .005¢c 3.
rt: base.
Nil Friction rt:base. XX «00lcc 1l.
Nil Nil XX «00600 1l.
Nil Crack: rt: apex XX «0056¢cc 5.
post:
Nil Nil XX «005cc 15,
Nil Nil XX .0lec 10.
BeS.R.F, Insp: #arsh spine X «005e0 4.
rt:scapula
Present ' Nil X +0Oloe 6.
Nil | Nil X .0050¢c 3.
Aes |
Total 529
———— e

X: lE}‘Q—‘: Y
YK 7 Mehey teoc
gZL . 42%5413 Sas Lot o -
¢ . Gklnms =R
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