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The need for further inguiry into the therapeutic

value of tuberculin.

The treatment of tuberculosis, and more especially
gof pulmonary tuberculosis by tuberculin, while never
discontinued altogether since its introduction in 1890:
;by staunch believers in its therapeutic value, has been
‘brought very prominently before the notice of the
]medical profession during the past three or four years.
%Tubercu]in in one form or another is being most widely
iﬁsed, in the special institutions devoted to the treat-

ment of tuberculosis, i.e. Sanatoria and Dispensaries,

and also to a lesser extent in private practice.

According to many authorities two questions, more im-
%portant now than ever, in view of the dangerous and
ill-controlled potentialities of the drug, still remain
éunanswered. (1) Has tuberculin proved its value suf-
.ificiently to warrant its general use without risk?
1(2) Can a definite place and value be ascribed to
ituberculin in the treatment of tuberculosis, and espec-
%ially of pulmonary tuberculosis? That there is no un-
éanimity is provéd by the opinions, often diametrically |
:dissimilar, givén on these questions by various author-

?ities on the subject. Among these three schools may

ébe distinguished:
|

! Firstly there ars the tuberculin enthusiasts, in
|

whose/



2.

éwhose eyes tuberculin ought to be the principal weapon

jin the war against tuberculosie, and of whom Wilkinson
| |

in this country may be quoted. According to them

i

|

| tuberculin is practically a specific for all but advanc-
| |

' ed cases of phthisis, and the hygienic-dietetic treat-

|

i

|
|
ment, previously the most important element in sanator-|

ium treatment,is of minor value. Wilkinson® states
that he is convinced that in stage I .and stage II of
phthisis. tuberculin czan do more for the patient than
sanatorium treatment. The results of sanatorium meth-
ods alone, according to him, in diminishing the number
of cases with tubercle bacilli in the sputum are dis-

i

appointing. Wilkinsong even believes that tuberculosi?

|of the lunge in stage I. can be cured with certainty

by tuberculin.

Secondly there are the downright opponents of

Etuberculin, and those who, while still using the drug
in treatment, are sceptical as to its value. H. Batty

Shaw® states that there is no evidence to support the
fact, that the future outlook of the phthisical patient

with tuberculin plus sanatorium treatment is any better

than with sanatorium treatment alone.

Mackenzie/ ;

{1l. Wilkinson. Tuberculin treatment as the essential
method of dispensing sanatorium benefit.|
B.M.J. 1912, v. 1, 804,

i
'2 Wilkinson. Tuberculin in diagnosis and treatment.
| p. 235. |
:5 H. Batty Shaw. Present evidence for and against the
| use of tuberculin as a specific cure.
I B.M.J. 1913, v. 1, p. 921.



iMaokenziel says that tuberculin as a remedy must be

;put on a far lower plane than many remedies which we
' possess for the treatment of disease, such as salicy-
| late of soda in acute rheumatism, quinine in malaria,

| or antitoxin in diphtherisa., In his own words "I still

feel uncertain as to the value of tuberculin. The re-|
:sults with tuberculin so far are not brilliant, oertainL
ly not cohvincing“; To illustrate the dangers attend-
ant on the ill-advised, and reckless use of tuberculin,
Fowlerg describes 12 cases in which actual harm was done

to the patients, so much so as to cause & bad prognosis

|in several,

Thirdly, a large and increasing body are those WhOL

|While preserving an open mind on the subject, are
using tuberculin, because they are convinced that, in
conjunction with the other methods of treatment now in

!uee, it acts as a factor for good, more or less power-

ful according to different observers, in the ultimate

issue of the case. Thus Sahli® says that tuberculin

treatment is only possible for a section of cases, and
it has frequently to be abandoned. "Blind enthusiasm
can hardly be laid to my charge, but I honestly believe

that it is the best weapon of modern times in the

ifight/

|1 Mackenzie. Tuberculin trestment. General survey..
' Lancet (Lond). v. II. 1913, p. 521.

|2 Fowler. Value of tuberculin in pulmonary tuber-
: culosis. Lancet (Lond.) 1913 v. II,
P 376% :

|2, Sahli. Tuberculin treatment, p. 105.
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zfight against tuberculosis". Sir Robert Philipl
|atates that he is satisfied that tuberculin is a spec-
ific remedy of much significance, provided its purposes,
its possibilities and its limitations are understood

by the user, and provided'fhe treatment is commenced

at a sultable stage, and is maintained in properly

regulated dosage for a sufficient period.

These widely divergent opinions on the value of :
tuberculin amply emphasise the necessity and importance
of further critical inquiry into its therapeutic valus,
and also indicéte that its present position in the

treatment of tuberculosis cannot by any means be said

to be yet definitely settled.

THE SCOPE OF THE PRESENT TINQUIRY,

The present ingquiry is restricted to one branch of

| the subject, namely the results on discharge, estimated
:&s exactly as possible by several criteria, which were

obtained by sanatorium treatment, combined with tuber-
culin, in a group of 137 casés of pulmonary tuberculosis.
It is proposed to analyse the cases, according to the

various stages of the disease, and to consider the re-

sults on discharge according to the following criteria;

(1) the clinical results as estimated by the physical

isigns/
' i
1 Philip. Tuberculin. Its range of application. Trans-

|
} actions 5th Ann. Conf. 1913. Nat. Assoc. for
I Prevention of Consumption, p. 101.



signs in the chest, and the general condition of the

patient; (2) the presence or asbsence of tubercle

| bacilli (T.B.) in the sputum; (3) the amount of re-
storation of working power; (4) the average gain of
weight. Special attention will be given to the con-
sideration of cases, systemic on admission, i.e. those
cases which showed signs of febrile or other constitu- |
tional disturbance. It has generally been maintained
| that such cases react with difficulty to any form of
treatment, and more especially to tuberculin treatment.

In fact many authorities go so far as to state that

under no circumstance should systemic cases be given
tuberculin. The results obtained in the cases,system-|
ic on admission,will be compared with the results of

the non-systemic cases, and with those of all cases

?taken together. Results which other observers have
éobtained both with and without tuberculin will be com-
pared with the results obtained in this series. In
addition, certain cases, in which the administration of
tuberculin seemed to have a bearing, more or less evid-
lent in the results, whether for good or for evil, will |
be described mors fully. A short description of the

reaction, difficulties, and dangers met with in the

course of the treatment will be given, but no theoreticr

al disquisition on the action of tuberculin will be f

‘undertaken, except such as is necessary to explain i
{ |

ipoints of theory arising in the cases under considera-
|

:tion./
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consideration. The final results of tuberculin treat-
ment can only be discovered by actuarial methods - e.g.
by the consideration of the numbers alive, and in good
health, after a certain number of years of different
groups of cases, trested with and without tuberculin,
This of course does not come within the scope of this

inguiry.

SECRT DESCRIPTION OF THE METHOD OF . SELECTION

OF PATIENTS AND THETIR GENERAL TREATMENT.

The cases of pulmonary tuberculosis, 137 in number,
and mainly adults, were treated in the Leeds Sanatorium)
Gateforth, from December 1912 to January 1914. In
this institution are 80 beds, 40 for adults and 20 for
chil&?en who attend an open-air school, and are not in-
cluded in the series. Only cases which might reason-
ably be expected to react to, and benefit materially
from sanatorium treatment are recommended by the
Honorary Medical Staff at the Dispensary for admission;
such ceses being, as a rule, those with early definite
disease and good resisting power. Systemic cases are
nét usually looked upon as suitable, and are only selecft-
éd, where there 1s a very reasonable chance of their be-
coming non-systemic by rest in bed and other &appropriate
treatment. When a systemic case remained systemic.
after 6 weeks treatment by strict rest, it was generally
l

after consultation either transferred to hospital or

at the patient's request sent home. Accordingly, if

it/




PATS

: i
{it be granted that systemic cases, as such, are unsuit-
able, the problem of the selection of cases suitable |
for tuberculin treatment was naturally solved, as prac;
tically all the patients who remained for any length
i0:E‘ time were of a type to whom, according to most
iauthorities, tuberculin might be safely given.

The 137 patients who remained for longer than 6
weeks, and were treated with tuberculin, may be simply
clasgified for purposes of analysis according to the
presence or absence of tubercle bacilli in the sputum,
on admission, viz. - Class A, 60. T.B - Class B.
77. T.B.+. The relatively large proportion of Class A

is explained by the fact that the institution aims to

e as much a "preventorium", as a sanatorium. Only
| cases clinically poeitive as regards phyeical signs,
%or in which the suspicion of disease is very strong,
are admitted. If the case was pronounced definitely
negative. from an exhaustive consideration of every
Point, including the specific tuberculin tests, the
‘patient. after 5 or 6 weeks stay was sent home, and is
not included in the present series.
The treatment aimed at was the customary hygienic-|

dietetic, in combination with a course of tuberculin.

In systemic cases, except in a few febrile cases, where

tuberculin was given tentatively, a reduction of fever,

and evidence that a non-systemic condition was approach-

Ll

ing were considered essential, before tuberculin was
commenced, To summarise a gradual progression, due

attention/




now adopted in most sanatoria. The administration of

attention being paid to the appearance of fever or any
other warning of danger, from rest in bed, gentle walk-
ing exercise, hard walking, light work to hard manual

labour was aimed at, in fact the graduated labour metho?

tuberculin csused little or no interference with the

graduated labour scheme, there being no evidence, with
the system of dosage used, that any special precautions,
in the way of rest or abstinence from work after in-

i
Jections, were necessary, except in particular cases. |

THE WORKING THEORY OF TUBERCULIN ADOPTED

AND THE ATTITUDE TOWARDS REACTIONS.

In a subject so full of debatable points and con-

|
|

flicting theories, it is necessary to adopt a working
theory of the action of tuberculin. Firstly it is
held, according to Sahlil and others, that all the well
established tuﬁerculins, while differing 1in minor
Points, are essentially alike in their ndture and action,
the active principle being the protein of the tubercle
bacillus, Acting on this, Bacillary Emulsion Human,
and Bovine (for convenience later called B.E, (B)

and/

1 Sahli, Theses on Tuberculin treatment.. Lancet
(Fond )i 1935, vol . Il, D. 579:




éand B.E. (H) respectively), which had previously been
used in this institution with apparent success, and w&g
preferred by the honorary staff, was given in practic-
ally all the cases noted in this series. n
Secondly, tuberculin is not in any way to be re- i
garded as a specific, i.e. actually as combining with,
or neutralising the toxins developed in the body fluids
of the patient; but rather it may, as Béraneck’ states)
be said to stimulate the body both in a general and

particular way:

A, The body defences generally are stimulated, as by
a tonic, and the resistance 1s increased.

B. The cells and juices which are normally concerned '
with the neutralisation of the toxins of the
tubercle bacillus are particularly stimulated.

C. The processes of healing and cicatrisation, under
control of the special cells at ths seat of dis-
ease are stimulated, and curative action is there-
by hastened, and possibly even initiated by the
influence of tuberculin.

Thirdly, unless with the administration of tuber- |
culin there is evidence of a certain stimulating
effect, there is no proof that good is being done. This
introduces the question of the tuberculin reaction, and
whether it 1is possible to obtain this stimulating effect
without getting reactions, or at any rate the possibly

injurious general reaction. With efficient tuberculin|

treatment/

1 Beraneck. Tuberculin. Rationals of its use. Its
Possibilities and Timitations. Transactions Nat.
Assoc, Prev. of Consump. 5th Ann. Conf., 1913, p. 54.
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treatment Riviere and Morlanﬁl frankly recognise with
Turban the impossibility of avoiding reactions alto-
gether, at the same time insisting on absolute rest
when they do occur; if this be done the reaction is
often the starting point of more rapid progress. In
the following series a middle course was taken between
the school which recommends a lengthy reactionless
course, and the "intensive" school which disregards
all but the most severe reactions. As an adherent of
the latter school Wilkinson® says he does not use ex-
treme care to avoid reactions, gives as large doses as
possible, and thinks an éccasional reaction with fever
often does good. In the present series, the minimal
lor slight reaction, the clinical features of which might
be some redness in the needle line, the rise of the
temperature .5°2 F on the day of injection, slight mal_
aise, and rarely slight increase in the cough or sputum
!was welcomed, but was at the same time looked upon as
a warning sign of sensitiveness, and of the approach

of the major reaction, and never disregarded.

THE METHOD OF ADMINISTRATION AND DOSAGE.

Hamman /

1 Riviere and Morland. Tuberculin Treatment, p. 96.

2 Wilkinson. Tuberculin in Diagnosis and Treatment,
p. 245.
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Hamman and Wolmanl

in their description of Bacil-
lary Emulsion or B.E, the tuberculin used in practical-
ly all the cases of the series, state that it is assumed
tto contain the entire contents of the bodies of the
tubercle bacilli, without any of the soluble excretions
into the culture medium, and also to retain the ex-
tractives lost in the preparation of New Tuberculin or
T.R. by washing, The dosage 1s reckoned in decimal

parts of a milligramme, 1 c.c. original B.E., containing

5 mgrs. of bacillary substance. The dilutions adopted

were: -

i1- - -=-11ind - - - - - Ie.c. = 1 mgr. B.E.
2* = - - 1 in 50 - - - - =~ 1 c.c. = sl mors - B b,
e = - =1 in BOO - = - = 1 e.c. = *01 mgr. B E,
4* - - -~ 1 in 5000 - - - - 1 c.c. = *001 mgr. B.E.
EBecos == 9 dn 500000 === - 1 c.c: = - +0001 mor. B.B.

No definite scheme of increase of dosage was adopted,
as it was found by experience that it was essential to
.| treat every case absolutely on its merits; but in
favourable cases the following scheme of dosage in each
dilution was regarded as an approximate standard.

Gl e ey e AN I, 82 TGy oiro ClsiCleigr 10 G Crsry 2 85164 Claty

SR C.C, The whole scheme of dosage, of course, depend

ed on the sensitiveness or tendency to reaction of each

case. 1In the slightest or minimal reactions the dose |

was/

1 Hamman and Wolman, Tuberculin in Diagnosis and
Treatment, p. 218.




crease of dosage, and frequent stoppages of treatment

was repeated, and the next increase made smaller. In
moderate reactions the next dose was omitted, and after
the interval of a week.the dose causing the rsaction
waé repeated. The rule in severe reactions was to
wait 10 days before giving the next injection, and
generally a slightly smaller dose was tried; at the
same time the suitsbility or otherwise of the patient
for tuberculin treatment was considered. These prin-
ciples'are not to be looked upon as fixed, but rather
ag guiding and elastic.

~ The initial dose in a favoursble case, i.e. non-
systemic on admission was .0001 mgr. B.E., in systemic
cases generally .00001 to .00005 mgr. B.E. Up to.l mgr.
injections were given twice weekly; above that dose
once weekly or every 10 days. The largest dose given
was .7 mgr. B.E., and the average maximum or perhaps
better optimum dose was from .1 to .3 mgr. B.E. The
principle adoptéd was 88 seen above a moderately slow
increase of dosage, and experience showed that this
cautious administration, practically never interfering
with the ordihary routine of exercise and work, gave
better results, and even attained to-large doses more

quickly, than the "intensive" method, with its rapid in-

owing to reactions. The actual details of the technigue
employed, which vary but little among different workers,
are practically those of Riviere and Morlandl, and

need/

1 Riviere and lMorland. Tuberculin Treatment, p. 853.




need not be detailed.

EXAMINATION OF PATIENTS AND SPUTUM.

Patients were examined once a fortnight by routine
for changes in the physical signs of the chest, and
always for focal signs after a reaction. In addition
patients were supplied with a list of the symptoms
Which of'ten herald or accompany a mild, and glve warn-
ing of a severe reaction, such as headache, pain in the
chest, increase of cough or sputum, and were asked to
report such at once. Sputa, after being definitely
declared T.B., or T.B. - on admission, were examined
once a month. by routine. by the Ziehl-Neelsen method,
and. more-frequently if there were any question of
tubercle bacilli disappearing. In such cases the anti
formin method was used; only on one occasion were
tubercle bacilli found by this method and not by the
older. The temperature was takén by mouth 4 times
a day; 1in cases on exercise or work the pulse was re-
corded once weekly; in bed cases twice a day. Patient

were welghed once weekly.

AN ANALYSIS OF THE CASES TREATED WITH TUBERCULIN

‘The following tables show (1) the distribution of
the cases, according to the stage of disease, (2) the
number of systemic cases in sach group on admission,

(3) the average length of stay,(4) the age distribution

1/
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I.

Distribtuion of cases according to stage of disease.

Number. ° Average stay
in weeks.

Group A. T.B.- on admission -- 60 ---- 14,25 weeks.
Group B. T.B.+ " o -- 77 - - -18 =t

Grou? B. sub-divided into:-

Turban Stage T - - - 34 ———-- 17 "
S AT o = RE 18 "
= Tt e e o Al 20.18 "

IT.

The initially systemic cases.

Totai in Number Average stay
: Group. Systemic. of systemic.
Group A. T.B.- 60 - - - - - 10 - = = - - 16.6 weeks
Group B, T.B.+ 77 - - - - - B8 - = = - = 18 it
(stage 1.%4 - - - - - 8 = = - - - 18.2. - "
Group z " TI 23 = = - - - T 16,5
= % ETIE g el ToE e 18.6 "
TIT.
Age and sex distribution.
10-15 15-20 20-20 %0-40 40+ Total.
Group A. T.B.- 17 21 13 5 4. 60
Group B. T.B.t 4 8 27 25 13 v
Males Females.
Group A. 31 29
Group B. 50 27

COMMENT /
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COMMENT ON ABOVE TABLES,

In a sanatorium utilised more especially for
phthisis in its earlliest forms it was to be expected
that a certain proportion - 60 out of 137 cases - should
either have no sputum, or have sputum in which tubercle
bacilli could never be found. The subcutaneous tuber-
culin reaction was used at first in 8 cases to assist
in the diagnosis of these cases, either 01d Tuberculin
(T) or Albumose. Free Tuberculin(T.A.F) being used in
the following doses: .0002 c.c., .001 c.c., .005 c.c.,
.01 c.c. given every second day until a reaction local,
focal, or general took place, all the usual precautions
as regards temperature etc. being taken. This method,
although undoubtedly helpful was dropped, as being not
altogether free from risk; 'aocording to Sahli’ "The
use of Tuberculin for diagnostic purposes ought to be
condemnad., Diagnostic injections are dangerous".

The remaining 52 cases were judged to have early
phthisis. from the history, the clinical signs, and a
pPositive Von Pirquet test, the latter proving at any
rate the presence of a healed or active tuberculous
focus. FERarly cases of this type do exceedingly well
on senatorium treatment alone, and it 1s not to be ex-
pected that their results on tuberculin. will show any

material/

1 Sahli. Theses on Tuberculin Treatment. Lancet
(hond) ) 918 v FL,; =3/0x
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Haterial advance on those of the hygienlc-dietetic
method. It has however been stated by several author-
1ties that closed phthisis properly treated with tuﬁer—
[culin remains closed. Dogmatic conclusions as to the
value of tuberculin cen hardly be drawn from such cases,
' as the only certain diagnostic criterion of phthisis is
the presence of tubercle bacilli in the sputum.

For purposes of analysis, the 77 cases, T.B}, on
admission, werse put into the following three stages,

approximately those of Turban.

Stage I. Slight disease of one lobe, or very slight
both apices.

Stage II. More extensive disease affecting one whole
~ lobe, or moderately severe disease affect-
ing two lobes.

Stage II11. All cases with dlsease more extensive than
> the above, and all cases with cavitation,

In estimating results with tuberculin, the division
of cases into systemic (S) and non-systemic (s) is of
Some importancs. The non-systemic case generally does
well on sanatorium methods alone, and has on the whole
a good prognosis; the systemic case as a rule has a
bad prognosis; immediate and post-sanatorium results
are disappointing. The factors taken into count in
prohouncing a case to be systemic were as follows:-

(1) febrility - evening rise above 99.4° F, (2) repid-
ity of pulse - over 100, (3) hecfic or toxic appearance)
(4) night sweats, (5) symptoms of digestive upset, (6)
symptoms of nervous upset, (7) any other symptom or sign
pointing to general poisoning. Evidence of all or a

combination/
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combination of these symptoms and signs made the case
systemic on admission; their persistence, after .several

Weeks treatment in bed made the case definitely system-

ic, and not, as a rule, suitable for tuberculin treat-
ment. The systemic cases enuﬁerated above gave evid-%
ence of toxaemia on admission, but improved so far thati
a tuberculin course was initiated, though not in all |
cases persisted in. On the whole, their treatment

with tuberculin was difficult, as with the slightest

provocation there was, in several of them, a return of

the systemic symptoms, and the results, so far as

estimated, were rather disappointiné.

NUMBER OF CASES ON EACH TUBERCULIN USED.

The following table shows the number of cases
treated with the tuberculins used in the series. In
accordance with a previous statement that 511 tubercul-
ins are alike both in their essential proportion and

therapeutic effects, the results will be considered to-

gether.,
Spengler's ==k
B.E. (Human) B.E, (Bovine) T.K. A.FL
No., of cases - 122 - = - = 15 = = = -~ = S 4

B.E. (Bovins) was substituted on seven cases for
B.E. (Human) and with apparent advantage, when the latter
caused difficulty with frequent reactions, or when
clinical progress was slow. T.K. was only used in

cases/
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cases originally systemic. For purposes of analysis
it is classed with the tuberculins, although strictly
speaking not a tuberculin, and not a product as such

of the tubercle bacillus, but an immune serum.

Table showing number of doses received.

1.Group A. 60 cases T.B- Average No of injections = 18

Of the 60 cases 17 received - - - - 15-20 injections
14 . - - - - 20-25 £
14 it over 25 Y

15 " less than 15 .

2.Group B. 77 cases T.B: Average No of injections = 22

Of the 77 cases 24 received - - - - 15-20 injections
om m S iesar o ot
21 " over 25 "

9 " less than 15 i

The following table analyses the tuberculin course
in each group of cases according to the amount of

tolerance or sensitiveness shown.




Tuberculin Course.

1. Reactionless.

Minimal react-
ions only.

2.
3. OUne general--

minimal react-
ions.

4. 2 - 3 general
reactions.

Difficult, but
successful
course.

Difficult,
moderately suc-
cessful or un-
successful .

Total

Several

the above table.

e —— e

Group A. Group-ﬁ:_ e e
80 cases T.B- |77 cages T.B+ | All A1l non-
All  fsystemic| All systemic systemic |systemic
cases ;C&SBS. . cases, cages. | cases. | cages.,

| e e e -

B = 8 5 =5 14
|
o5 T 22 lep 6 | 40
|
| 10 2 105 | =2 4 16
? i
| % | |
2L = 20 = | 10 21
|

4 3 6 | 5 8 2
Bt st U e 10 i
E 60 10 77 | 33 4% 94

very significant facts are disclosed by

It shows very clearly that the

initially non-systemic case has a very much greater

chance of a smooth tuberculin course, than the in-

itially
ies are
or 65%,

or 25%,

general reaction during the course.

systemic case,

frequent.

Thus 28 out of 43 systemic cases

In tuberculin

administration, which attempts to utilise the minimal

in whose immunisation difficult-

and of the non-systemic only 24 out of 94 cases

showed difficulties representing more than one

reaction, and just to avoid the general feaction, with

its/




|its local, focal and general signs, and all its possib-|:

value of tuberculin. The following analysis deals only

20.

ilities of danger, this general reaction must of nec- |
essity overshadow the whole treatment. Experience
undoubtedly, in this difficult form of therapy, does
teach how to avoid the major reactions, and at the sams
ﬁime to obtain all the bensfit hoped for:; but in a
certain proportion of cases, however careful the ad-
minigtration, reagtions appear unavoidable. A table
will be given laﬁer, to show the relation of the clin-
ical and other results of the cases. to their tubercul-

in course.

THE RESULTS OF TUBERCULIN TREATMENT.

The results of the 60 cases, without tubercle
bacilli in the sputum on admiseion will be considered
separately, and shortly, being of much less importanee

from the point of view of a critical estimate of the

with the 77 cases, having tubercle bacilli in the

sputum on admission,

I. THE CLINICAL RESULTS ON DISCEARGE.

The following criteria were adopted:-

1. Disease apparently arrested, i.e. no active signs
in the chest; apparent complete restoration to
health.

2. Very much improved, i.e. slight active signs remain-
ing; great improvement in general health. |
i




%, Improved. i.e. physical signs slightly lessened in
activity; health improved. '

4. (a) In Statu Quo. i.e. physical signs practically
ag on admission; general health often im-
proved.

(b) Worse. i.e. physical signs advancing; no im-
provement in general condition.

Clinical Results 77 Cases T,B:f

Disease
apparent-Very Im- |[In Statu |Average
No of |ly arres-much im-prov-Quo or stay in
Cases | ted. _[proved. ed. |worse. weeks.
Stage I.| 34 21 9 3 at 17/
! BRI E2S ! 6 9 3 5 18
SELE 20 1 7 6 5 = 20.18
Total 77 28 25 12 12 1ge

The compariscon of the results of the three stages

is geen better if the table be arranged according to

Percentages.
Disease 1Very In Statu
No of |apparently| much im- Improv-| Quo or
Cases. | arrested. |proved. | ed. worse.
Stage I.| 34 82% 267 8.8% 3. 2%
U o= 25 26% 39% 1%% ~29¢:f
B TrT, |20 5% 357, 207, | 507
Total 77 - 36.3% 32.5% [15.6% 115.6%

As immediate results these appear satisfactory -
at sny rate in the cases of stage I and stage 143

Unfortﬁnately it is quite impossible to predict with

any /
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any certainty the future lifetime and prognosis of any
case on discharge. It is significant also that only
one case in 20 in stage III left the sanatdrium without
active signs of tuberculosis in the chest.

The following tables show the clinical results of

the systemic cases (S) as compared with those of the

non-systemic cases (s).

Results of Systemic Cases.

ST, ;"r‘:— —— T
Diaease| Very
A. Total| Totalapparen- much In Statu
cases| casestly ar-| improv-Improv- Quo or
S s.l5. rested.| ed. ed. worse.,
Stage 1.| 34 8 2 a4 ak 1
4 TESI 25 7 0 2 1 4
i e 0 8 6 6
Total 7 35 [2=6% [12=56.3718=24.27 i11=35.5%
| Digease:
! apparent- | In Statu
No of |[ly arres- |Very much|Improv- | Quo or
Cages |ted. improved. |ed. wOorse.
Ste. | 7=l Zacks z0.5% |15.6% 15.6%
g, | 44 | 63.7% 25% o7 2.%%
S.i-85 6% 36.3% |24.2% HJEB.S%

Tables A. and B, show very conclusively that in-
itially non-systemic cases do very much better than in-
itially systemic cases, as far as clinical results are

concerned, both classes being treated with tuberculin.

aaQ

Rt

Of the non-systemic cases 7% were discharged with

either/
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either apparéntly arrested or very much improved dis-
ease, as compared with 42.37 of the systemic cases.
Sutherland} whose cases however were treated with tub-
erculin at a dispensary, found very much the same re-

sult, as regards systemic cases, according to the

following table.
All Cases T.Bt. ‘

{
1Diaease %Improv* In Statu
arrested.ed. Quo. Worse. |Total.
Non—syétem—% l
ic cases. | 2 o ke 0 8 22
1 \ :
Systemic ! 1 5
cases. LE=0E TS ST 5 15

g 2
Bardswell has compared the clinical results of
(1) 606 cases T.B+on admission to sanatorium, treated with-
out tuberculin, (2) 172 cases T.Bt+, 65% receiving

tuberculin treatment, (%) 130 cases T.B1i, treated with

tuberculin.
Arrested or Stationary
much improv-Improv-or wWorse.
ed. ed. a
1.808 cases T.Bt+on ad-
mission, no tuberculin
treatment 52.%% 22.9% 24.7%
2.172 cases T.B.ton ad-
mission, 65% treated _
with tuberculin. 51.7% 19.7% 28.4%
%.130 cases T.Bion ad-
mission, all treated _ 7
with tuberculin. | 84.86% 17 .6% 17.6% |
The present series 77 | 8R.8% 15.6% 15.6%
cases T.B+ all treated | ;
lwith tuberculin. SRt e S Sl e S e

1 Sutherland. Use of Tuberculin in Dispensary Practice.
Trans. Nat. Assoc. Prev. Consum. 5th Ann. Conf.
1913, p. 82.

2 Bardswell. Prelim. Rep. Treatment of Pulm. Tuberc.
with Tuberculin,pp.73, 74, 77 and 73.
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In Bardswell's series of cases, it is to be noted
that the cases in stage II, the moderately advanced,
account for 607 of the total number, while in the pre- |
sent series 49% of the total cases were in stage I.
This fact may account for a slightly higher percentage
of arrested or much improved disease. The above table
showe & slight but definite improvement in the results
of the tuberculin treated cases, though it has to be
kept in mind that there was a certain amount of selec-
tion of cases for tuberculin treatment in both seriés.

In the following two tables is shown a comparison
of the results of cases treated with tuberculin, and
cases treated without tuberculin, both sets of patients
being otherwise under precisely similar conditions,
Riggl took 19 cases of pulmonary tuberculosis, 10 of
which were treated with tuberculin, 9 without tubercul-
in, the cases being chosen by lot. The tuberculin
used was T.R., given every second day up to .1 mgr.,
then every fourth day up to .7 mgr. His results as

regards tuberculin seem unfavourable.

Improv- In Statu
ed. Worse.| Quo. Total.

Treated with tuberculin i 4 5 .10

Treated without tuber-
culin 4 3 2 [ 9

The/

in Treatment of Pulm. Tuberc. B,M.J. 1913,

1. Rigg. Controlled therapeutic use of New TuberculiT
Viil, tPv 2183 i
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The number of cases treated, however, is rather too

small to form any definite vonclusion.

Stockdale and Hodson! have attempted a comparison

between tuberculin,

on similar lines.

and non-tuberculin treated cases

Their results are as follows:-

A, PHYSICAL; SIGNS.
I
No of |Improv- f In Statu
cases, |ed. Worse. Quo.
1. Afebrile cases
with tuberculin| 9 8 o) 1
without tubercu= 9 2 2
15in,
2. Intermittently
febrile
with tuberculin| 20 3 11
without tuber-
culin, 20 7 5
5. Febrile cases
with tuberculinl 2 0 0
without tuber-
culin, 2 0 1
B. GENERAL CONDITION.
No of |Improv- In Statu
cases. (ed. Worse. |Quo.
With tuberculin Sl 13 10 8
Without tuber-
culin sl 186 6
it/

1 Stockdale and Hbdson. Controlled Use of New Tuber-
culin in Treat. Pulm. Tuberc.

|

B.M.J. Vol.II, July 25th, 1914|

[

l
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It 1s to be noted in this series that there wag
8 large proportion of what might fairly be called syst-
émic cases. The non-systemic cases did better with |
tuberculin than without tuberculin, while the systemic

casese did better without tuberculin.

To sum up the evidence given by the previous tablep'
as regards clinical results, it may be said that the
administration of tuberculin does not lower the pro-
portion of good results; but, taking into account any
selection of cases made, a slight but definite improveﬁ
ment in the results may be claimed. The tables giveni
by Bardswell show this most clearly. This improvement
takes place more especially in cases of stage I, and
stage II; there is no evidence of any improvement in
the results of the more advanced, or initially systemic
cases. OCcasionally, however, a systemic case may,

ag will be described later, show an improvement, which

may without prejudice be ascribed to tuberculin.

2. RESULTS ACCORDING TC LOSS OF TUBERCLE BACILLI,

The fact that on discharge the tubercle bacillus
cannot be found in the'sputum, or that sputum origina11§
containing the bacillus has entirely disappeared, is
both of practical and scientific value. The loss of °
infectivity is of much importance to the community at
large, while the absence of tubercle bacilli on dis-

charge is probably the best criterion we have as re-

gards results, both of sanatorium treatment alone, and |

of /
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of any particular treatment in addition; It must be
kept in mind, however, that tubercle bacilli may be
found at one examination of the sputum, and not at
another; in the present series no case is called free,
unless tubercle bacilli have been absent for a month,
and after several examinations. Again, it is admitted
that in a certain proporticn of cases. tubercle bacilli
will reappear in the sputum. after discharge. At the
same time, if the difference in the sputum examination
results of several series of cases, treated with and
without tuberculin, be carefully estimated, a compari-
son can be very fairly made.

The following tables give the results, as regards
loss of tubercle bacilli in the sputum, of several
series of cases treated with tuberculin, anéd others

treated without tuberculin.
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Average Percentage Loss of T.B. Total lr

= No of | stay in| T.B+ on | Stage Stagd Stage| loss of
A. Without Tuberculin, cases | days. admissiog. L. II? it e |

(1) statistics Private(1) 3004 | 125 791 577, 297, | 8
days ' 5 ' E

Senatoria, Germany

1902-1904.

2, King Edward VIT ' !

Sanat. (2) | 608 | 120 100% 32.7% | 15.3% 1.1% |15.5% ||
days

B. With Tuberculin,

1. Private Sanatoria (1)

Germany, 1912. 203 | 183 447, 817 5274 | 29% =
) days
2, Bandelier 3N =l e02 = 100% 100% |87.3%| 44.2% 63.8%

3. Bardswell, King
Edward VII.

Sanat. (2). |- 130| 147 100% 59% |33.3%| 7.4% 32.%%
days

4. The present series 7= 186 100% 657 257 10% | 41.5%
days

Hamman and Wolman4 quote the following results ob-
tained by Kremser. 0f 110 patients with tubercle bacil-
1i in the sputum, 55 were treated with tuberculin,

alternate/

1 Armstrong. TI.K. Therapy, p. 42. 43. i

2 Bardswell. Prelim: Rep. Treat. Pulm. Tuberc. with
Tuberculin, p. 78.

% Bandelier. Beitr#ge zur Klinik der Tuberculose, 1910.
Band. XV. Heft 1, p. 17.

4 Hamman and Wolman. Tuberculin in Diegnosie and Treat-
ment, p. 252.
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alternate patients being selected for tuberculin treat-
ment as they were admitted without selection. On dis-
charge 40% of the cases treated with tuberculin hagd
lost tubercle bacilli, as against 29% of those not so
treated. L6wenstein1 quotes a series of 682 open cases
treated with tuberculin, of which 537 lost tubercle
bacilli,

A study of the above tables shows clearly that
even allowing for a certain selection of cases, tuber-
culin treated patients lose tubercle bacilli more read-
ily than those not treated with tuberculin. Lt s not
practicable to estimate this superiority exactly, but
sufficient to point out that the difference is apprec-
iable. Bandelier's figures are certainly remarkable,
and it is questionable if they have ever been equalled,
especially in stages II and III. Bardswell shows a
slight but definite-ihcrease in the percentages of
cases losing tubercle bacilli in every stage.

Loss of tubercle bacilli in the cases of the

present series, in detail:-

&umég; of
cases, T.B- on discharge. |Average stay.
Stage I. | 34 22 = 65% 17 weeks
) L. |25 8 = 35% T QEE
e |20 2 =-q07 - = = 201870
gatsl ol 52 = 41.56 = 18 "

1 L8wenstein. %eutsch. Med. Wehnschr. 1910, XXXVI,
654,
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Loss of tubercle bacilli in cases systemic (S) on

admiseion: -~
%All cases, %Systemic cages.| T.B- on discharge.
Stage I.| B34 ? 8 | 4 = 50%
weogr. |- e | 7 5 = 4%
i i _ '
" III. | 20 “l_n____}ﬁ__n__ L.
Total systemic cases i 33 8 = 24.2%

A comparison of the systemic (8) and non-systemic

cases (s) as regards loss of tubercle bacilli:-

 Stay in
Number of cases.|T.B- on discharge. weeks.
S+ 8. 77 | 2= a0 1 18
g. 44 24 = B4.5% Ilv.s
e - 58 8 = 24.27 | 18.8

e _— e e L

From these tablee, if results be judged by loss of
tubercle bacilli, it is apparent that treatment with
tuberculin does not alter the initial advantage,which
the non-systemic case has over the originally systemic
case - B54.5% of the former losing tubercle bacilli on
discharge, as against 24.27 of the latter class. At
the same time it ie to be noted, as seen above, that
German workers appear to have had fair results in the
'tuberculin treatment of stage III cases, which generally
at some period of their stay present systemic symptoms;
in Bandelier's series 44%, in that of the German Privat

Sanatoria/
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sanatoria 297%,of the cases in stage IIT lost tubercle

bacilli, as against 7.4% in Bardswell's and 10% in the

present Series.

3. RESBULTS ACCORDING TO RESTORATION OF.

WORKING POWER ON DISCHARGE.

For purposes of analysis cases are put in the

following classes:-

Class A. = Hard manual work or full exercise . B8 - 10
miles a day.

! B, = Light work: or moderate exercise, 4 - 6
miles a day.
o C. = Walking exercise, 1 - 4 miles a day.
" D. = Walking exercise under 1 mile, or no
exercise.
Number of cases s ‘
o B3 R SRR IO A, B. C. D.
Stage I. 34 27 1 6 0
) |
=TT o3 % 7 | 10 o 4
s T, 20 ==b 2 a 7
|
Total 77 i 39 13 = 14 11

The following table shows the amount of restora-
tion of working power in originally systemic cases (S),

as compared with that of non-systemic cases:-

LT P e e e L e T e e b s LT A | G

Number of cases. _§1“¢ﬁ_§l__ C. EL_
S4 s. rArd 39 1:3 14 kil

S. 44 - 30 7 7 0

Se 33 9 6 7 11
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Ba.ndelier1 gives the proportion of cases recovering com

plete working capacity in a series of 500 cases treated

with tuberculin, 40% having tubercle bacilli in the

sputum. A similar analysis of the present series is

¥

added.
Complete earning capacity.
Nq. of All cases. Stage |Stage |Stage
cases. 155 el 1 BIEA A
Bandelier 500 69.8% 90.4% 180.7% | 32.8%
Present series| 77 J 50.6%  [80%  [20.4% | 25%

The above tables show that in the earlier stages
of open phthisis some restoration of working power, as
the result of sanatorium treatment plus tuberculin, is
the rule. It is to be noted also,that 30 out of 44

or 88% non-systemic cases in the present series, as

Opﬁosed to 9 out of 33 or 27% originally systemic casges,

were f£it for ordinary out-door occupations on discharge:

Véry 1ittle disturbance of the scheme of exercise and

graduated labour was caused by the administration of

tuberculin, and except in a few special cases, no interr

ruption of work on the day of injection. As regards

unfavourable results,B84% of the systemic cases, and 237%

of the non-systemic cases were considered on discharge
to be economically useless; i.e. in all 1liklihood un-

able to work for some considerable time, if at all.

1 Bandelier. Beitr.zur, klin, 4. Tuberk. 1910, XV. I.
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4, THE RESULTS ACCORDING TO INCREASE OF WEIGHT,

Cases
No of Cases gain- ‘|Cases
| Average cases gaining |ing gaining

No of |gain in|with de-over 140 - 7 |7 - 14
cases | 1lbs. creage. |1lbe, 1bs, 1bs.
Stage I. %4 10,6 2 9 Da 14
S e e o 7 5 9
N TR 20 9,8 0 4 8 8
Total ; 77 10.05-i 4 20 29 21

The average gain of weight according to clinical

results,
Number of Average gain
cases, in 1bs.
1. Disease apparently ] 28 1308 ’
arrested. ; | |
2. Very much improved. | 25 | 11.2 !
%. Improved. 12 | 5.9 |
| ! |
| |
4, In Statu quo or ; ! {
worse. i 12 | e i
- | 1 '
Systemic cases. | 33 1 9.5 ‘
i ; : !
Non-systemic & | !
cases. l 44 ' | 10.4

| | !

It is guestionable if these figures give much in- |
formation as to the value of tuberculin, as it is a
well known fact that increase of weight is not a good
criterion as estimating the prognosis of a case of
phthisis. A case with systemic symptoms, and poor
nutrition on admission, may as the result of rest and

good /
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good feeding, go out with considerable gain of weight,
but without any improvement in the clinical signs, or
fﬁture prognosis., One such case, E, H, G. with exten-
gsive cavitation and signs of mixed infection, febrile
for two months, went out after 18 weeks stay, with
clinical signs unchanged, but with a gain of 15 lbs.

On the other hand it is a fact of some importance,that
the combination of a steady course of tuberculin with
exercise, or hard gardening work did not prevent pat-
ients from gaining weight, or cause them to lose weight

already gained.
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The results according to the course of tuberculin, 77 cases T.B+.

Class.,

No of

cases

[Disease
apparent-
ly arres-
ted.

Very
much im-
|proved.

ed.

In Statu

Improv-quo or

WOrge.

T.B-

1.
e,

Reactionléss

Minimal re-
actions

8

| 23

One general |

reaction +
minimal re-
actions

2 — 3 gener-
al react-
ions.

Difficult but
successful
course

Difficult;
moderately
successful,

or unsuccess:

ful course,
owing to in-
tolerance or
reappearance
of systemic
signs.

10

20

10

; 2

b

i 5

=2

3

13

This table shows that the absolute smoothness of

a tuberculin couree does not insure a favourable result

to the patient.

Of the 8 patients who gave not the

slightest indication even of a minimal reaction, 4 be-

longed on discharge to the Improved, I.S5.Q. or Worse

group, and thus had a bad prognosis, while only two

lost tubercle bacilli.

on/

1 Bardswell

s Preliim;

Rep.

Treat. Pulm.

Tuberculin p. B30,

Tuberc.

1
Bardswell also lays stress

with
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on this fact. Successful immunisation of patients in
classes 2, 3, 4, and 5 (see above table) seemed to
ﬁave a bearing on the ultimate result, both as regards
the chest condition, and the loss of tubercle bacilli.
Of these casses 14 only out of 59 had a bad prognosis

on discharge, while 29 lost tubercle bacilli. The
cages which come under class 6 - difficult tuberculin
course - with 8 out of 10 having & bad prognosis on
discharge, and only one case with logs of tubercle
bacilli, compare unfavourably with the above. These
10 patients were all systemic on admission, and showed
either advanced or very active disease. Tuberculin
was commenced cautiously, only after a certain amount
of improvement in the systemic symptoms. Four of
these patients were discharged still febrile; in their
case the number of injectious given was small, 5, 6, 12,
and 13. From a consideration of these facts the gen-
eral statement may be made that the best results with
tuberculin treatment appear to be obtained in the cases,
which at some period of their course display signs of
reaction, or activation of-the drug in their system;
but while some cases get well, and do well in spite of
much intolerance to the drug, other cases show no sign
of improvement in the face of a progressive and easy
induction up to a moderate dose. This really means

that no true specificity can be claimed for tuberculin.




reasons statsed before.

Of the €60 cases, 10 showed slight systemic symptoms on

Results in Group A. 60 Cases T.B- on admission.

7.

These results will be considered only shortly, for

The average stay was 15.8 week

s'

admiggion,
1. Clinical Results.
Systemic on
All cases. admission.
1. Disease apparently
arrested. 37 = 81.6% 4
2, Very much improv-
ed. 20 = 33.%% 3
3. Improved. 5= 4,97 3
4. In Statu Quo or
WOorse. 0 0
Total 80 10
2. Working Capacity on Discharge.
Systemic on
All cases. admission.
1. Full work, or
walking 8 - 10
miles per diem i 2
2. Light work or
walking 4 - 6 '
miles per diem. 18 3
3. Walking exercise
1 - 4 miles per
diem. s 5 5
4. Walking under 1 |
mile or no exer- |
cise. il OF == 3L 0 =i
|
Total. i 60 10
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5., Average gain of weight,

All cases 7.2 1lbs. Systemic cases 6.5 1bs.

Almost all early cases of phthisis coming under
the above category do very well on.sanatorium treatmentl
alone. The exhibition of tuberculin in addition does :
not appear to prejudice the results, and it is to be ;
noted that the only indifferent resulte are to be found%

in casces showing slight systemic signs on sdmission,

ILLUSTRATIVE CASES.

A certain number of the cases dealt with will be

' described shortly. It is not proposed to look at thosb
!
cagsee purely from the aspect of a successful or unsuc-

cessful tuberculin course, but rather to correlate the?
clinical progress, and the immediate results, with the!
tuberculin course. In several of the casss the ‘c,uben_r*-I
culin chart is added, the full chart not, as a rule,
being given, but only such parts as are necessary to |

illuetrate the cases.
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- GROUP B. STAGE III. T.B+ . SYSTEMIC.

The patient, a female, aet. 38, housewife, was ad-
mitted Jan. 11lth, 1913, with signs of a large cavity
right upper lobe, infiltration left apex, and active

signs both bases. She was distinctly febrile,with

eveping rise generally 100° F., and had a hectic appear
ance, B.E. was started cautiously without any appar-
ent effect on the temperature or symptoms. When .0015
mgr. B.E. was given, there began some decided intoler-
ance, with rises of temperature to 101.6O F. During
this time the patient was of course in bed, looking
111, with troublesome cough, and fairly abundant sputuml,
Tuberculin was now discontinued for 11 days, and then
the dose .00185 megr. B.E. was repeated 4 times during
the next 4 weeks without effect. A change was now made
to B.E. (Bovine), the first dose being .001 mgr. At
once (see chart), began a striking improvement in the
temperature, and in the progress of the case generally.
A steady course of B.E. (Bovine) was now continued till
her discharge, with no untoward feature, except minimal
reactions. The most remarkable point about the casge
was the marked improvement in the general condition,
beginning soon after tﬁe first dose of B.E. &Bovine),
and continuing to the end of her stay, when she was
able to walk 8 miles a day. Towards the end of her

course/
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!
course, injections were given once weekly, and evidentJ

there was a pronounced general reaction (eee chart).

On discharge, after 32 weeks stay, she looked in robust
health. The physical signs of a cavity, wiﬁh very few
rales remained; tubercle bacilli were still found, |
but sputum was much reduced; gain of weight was 12 1lbs
She ié reported, 9 months after dischargs, to be well,
doing housework, and to have gained other 10 1bs. in
Weight; she is having a second course of tuberculin at

& tuberculosis dispensary.

ly .6 mgr. B.E.(B) was her optimum dose, as with .7 mer

.
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GROUP B. STAGE II. T.B+. NON-SYSTEMIC.

il ey, B S T e P e ¥ T Gy S e 1 e e | WP T S — i ——— i, b e L T i e

This patient, a nmale, aet. 38, taiIOP, showed'on
admission weli marked infiltration, right upper lobe;
tubercle-bacilli in the sputum. His case is given as
' an example of a straight tuberculin courée, with prac- |
tically no reactional difficulties, and co-existing con
;tinuous improvement in the clinical signs, in a non-

 systemic case, with good resisting power. On discharg

af'ter a stay of 18 weeks, there were no active signs
in the chest, and tubercle bacilli were not found; he
had gained 17 1bs., and had full restoration of working
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GROUP B. STAGE I. NON-SYSTEMIC T.B+.

The patient, a male, ast. 33, 1abourer; was a non-
systemiq éase in stage I ,with tubercle bacilli in the |
sputﬁm. He was put on B,E., and up to his 5th injec-
tioni when .0007 mgr. wae-given, took tuberculin well,

With this dose, (see chart) there wae a smart reaction,

the temperature kept at 100° F, for two days. After

two“days stay in bed, the temperature fell to 99° B,

and kept between 99°F. and 100° F. for a week, during

which the patient did not feel well, and was kept at

rest., ATter an interval of 12 days the dose was re-

:
:

'peated,ﬂbututhe temperature still remained unste&dy.
Tubercle bacilli, howevef, WEere notlfound in-the sputum;
Land the general condition began to improve; there were!
no focal aymptomé. - Between April 13th, 19173 and. May
oth the dose .0007 ﬁg.B.E. was repeated 4 times with-
out'much improvement in the temperature. The dose wasg|

l

then slightly increased, without any further signs of |

' trouble, and the administrationlremained smooth till

1

discharge. After 14 weeks stay, there had been no

sputum for 4 weeks; active signs had disappeared, and

the patient was fit for hard Work; The improvement in

this case appeared to coincide with a series of small

reactions.
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The patient a female, aet. %2, tailoress, was ad-

mitted January 1913. She had had a cough for 14 months

| and haemoptysis twice. There was well marked bilater-

al disease, with cavitation left upper lobe; active

signs right apex, and left base, along with moderate

 systemic infection, the evening rise on admission being

o : e
from 99 - 99.4" F. Tuberculin was ordered to be given

very cautlously after a fortnight'e stay in bed.

Feb. 6th., 1913%. ,0001 mgr. B.E. slight reaction.

Feb. 9th. e =00015 =" e Slioht reaction. |
< Temp. 99.4° F. ?
Fob.l4th. " 0002 ' " N, pige of Temp. grad
' ' ual fall now,
Feb.17th. i @eeR . . Siicht pice of Temp.
99.4° P,
Feb.21st. " 0005 "™ "  General reaction day

f0110w1ng injection.
Temp. 101°F. fell

slowly.
Feb.26th. ! 00606 ! No rise of Temp.
March 2rd. - oo0p U M Temp. 100°F. day of
| ' injection,slight re-
action.
March 7th. Y 20007 =Y Temp. 99.4°F. day of |
' . - 1n]ect10n. '
March 10th. " 000wzt s No Rise.
March 14th. "  .0009 " " Tomp. 99.4°F. day of’
= injectlon,
Merch 17th. " .0012 " " No rise.
0.
NarcH 2fat, 0018 o Temp.99.2F.day of in-

jection.
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At this point of her treatment the tuberculin sen-
sitiveness seemed to have been well overcome, A steady
general improvement was taking place. The systémic
symptoms had disappeared. The patient was now taking
Welking exercise - 2 miles, twice a day, and had gained
4 1bs. Tuberculin was continued on the same scale of
dosage. On May 2nd,when the dose reached was .2 mgr,
B.E., tubercle bacilli were not found in the sputum, and
active signs were disappearing from the right apex, and
left base; the patient was on full exercise, 7 - 10
miles & day, and had gained & lbs. On June 23rd with
& dose of .45 mgr. B.E., there was a smart reaction -
with local and focal sipns - temperature 100.8°9 F; but
further weekly doses .45 mgr, .48 mgr, .5 mgr. and 54
mgr. B.E., till her discharge on July 26th after 286
weeks stay,were reactionless. The only physical signs
on discharge were those of a "drying" cavity at the
left apex; tubercle bacilli were found intermittently;
there was apparent restoration of working power; gain
of weight amounted to 8 1bs. A continuocus improvement)
therefore, was noted throughout the treatment of a pat-
ient in stage III, with slight systemic symptoms, and
some initial sensitiveness to tuberculin, with on dis-
charge, having regard to the nature of the case, &

satisfactory result.
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The patiént, 8 male; aet. 19, was on admission in |
stage ITII. with systemic signs, evening rise 99° - 100?F.

Treatment on strict rest principles,with two months in

bed, reduced this febrile tendency, and the evening rise

’:
{

| . K |
became occasional only. - Tuberculin with an initial |

dose of B.E. .0001 mgr. was now tried, and was borne [

moderately well, being given weekly in small doses with
slight increase of dosage. At the same time there was
slight improvement in the general condition. When

.001 mgr. was reached; the temperature again became

1SWinging;, with evening rise to 101 After two fur-|

'ther.tentativédoses without any improvement of .001

mgr., tuberculin was discontinued, 13 injections in all
| _ _

having been given. After this the temperature slowly |

if‘ell, and remained normal till discharge, after a stay

' of 30 weeks. The signs in the chest were as on ad-

Imission, although there was some general improvement,

and a gain in weight of 10 1bs. The patient died 6

|

months after discharge. In all probability this pat- |

lient would have been better without tuberculin, although,

[

at the time, an apparent improvement in the case appear-

' €ed to justify a cautious trial.
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GROUP B. STAGE III. SYSTEMIC T.B+.

The patient, a male, aet. 33, a coal-hawker, had
L S or: |
| on admission bilateral disease with commencing cavita-
' tion at the right -apex. There was no great fever,

: . =
evening temperature 99 F, Tuberculin B.E. was given

icautiously, the initial dose being .0001 mgr. B.E. Af
| no period during the course of tuberculin administra-
ltion did the patiegt acquire any degree of toieration.
' We may charaoterise'the course as presenting & Seriea
of minor reactions with rise of temperature génerally
5to 100° F, associatedwith'malaise; and.after 12 in-

Jections lasting 8 weeks, the last dose being .0012 mgr.

I

B.E., tuberculin was discontinued. His condition on

. S —— S —

 discharge, after a stay of 18 weeks, during which he

' had gained 5 lbs, was very much as on admission, except

that adventitious sounds in the chest were more numer- |
‘I * :
 ous, and there was more tendency to febrility. The

' patient felt much better without tuberculin, and cer-

E :
 tainly after its omission there was some improvement in
his ceneral condition. In this case it is certain

| 2

 that tuberculin éid no good, and it is a guestion

- whether the minor reactions did not do actual harm.
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GROUP B. STAGE III. SYSTEMIC T.B4-.

The patient, a male, aet. 45,'iron'WOrker; had on

iadmission, on March 4th, 1913, a large cavity right |

upper lobe, and active signs left apex, and both bases.|
He was coughing up large quantities of sputum - 4 - 6
| ozs. per diem, crowded with tubercle bacilli and was
.slightly systemic with occasional evening rise of .
1temperature to 100° F. B.E. was tried cautiously in
April, & small doses ,00005, ,00007, .0001, .00015,
!and ,0002 mgr. being given without any éffect on the

temperature, the patient meantimé being kept,etrictly

at rest in bed. Tuberculin was then discontinued, and|
restarted on May 1édth at .001 mgr. B.E. On May 29th |

in addition to tuberculin, a mixed vaccine, staphylococeil

' 100 mills, streptococci & mills, was administered with |

each.dose, and with apparent advantage, (see chart) the

-

temperature becoming steadier, and the sputum less 1n
amount. He received 5§ doses of this mixed vaccine,

before his discharge on June 1l&th, after a stay of 16 |
 WeekXs, In this case 1t appeared that tuberculin alone

did no good, but in association with the mixed vaccine

effected a certain amount of improvement in the symptoms.

The physical signs in the chegt were as on admission,

)

and from the nature of the case all that could be ex-

pected was a temporary improvement, ' |

e i Vil T | —
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GROUP A, T. B.~ NON-SYSTEMIC.

The following chart 1is given to show the approach
of the "optimum" dose of tuberculin. The patient,a

girl jaet. 1Q was admitted on Jan. 1lth, 1213 - a defin-

1te early caee,'with impaired note, and rales right apex -
ﬂotubercle bacilli:  Von Pirdquedt reaction violently
positive. Thetuberculih course starting with .OOO1
mg., B.E. up till the time of the general reaction had
been guite smooth, with the exception of an initiai re-
action and several minimal reactions, and the patient

was remarkably'well; having lost all actilve signs, and |

|

— o

cained 4+ lbs. With the general reaction were local
and focal signs, and it is to be noted that the next
' two doses, given at intervals of a week, and reduced 1in

1

| amount, caused a slight response.
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GROUP B. STAGE III. VERY SLIGHTLY SYSTEMIC T.B+ |
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The patient, 8 female, aet. 25, tailoress, had on |

'admission well marked bilateral signs, with pleurisy,

' slight effusion at right base, tubercle bacilli positive.

ohe was slightly febrile, but could.not be clagsed as

' systemic, as her resistance was good. Her tuberculin

|

joourse at first was slightly difficult, as the chart
shows, but after ,00016 mgr. E.E. had been repeated, she

'had practically a straight course, receiving towards

| the end of her stay .3 mgr., B.E. On discharge, after

i
i

120 weeks stay, tubercle baclilli were still found, but
active signs were much reduced, and working capacity

seemed fully restored. Six months after discharge she

‘reported herself as feeling very well, to have kept the|

‘weight she had gained - 14 1bs -, and to be having &

' second course of tuberculin. Her case is included, as
‘an example of the initial difficulty often found in the

slightly febrile cases, where tuberculin does not appear

|to be: contra indicated, and where,after, by judlicious
dosage, this difficulty is overcome, general improve-

ment is co-existent with, though not necessarily due

'to a successful course of tuberculin,

% e
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GROUP B, STAGE I. SYSTEMIC T.B+. v
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The patient, a male, aet. 18, stage I,‘tuberole
bacilli in sputum,with infiltration right apex, showed

systemic symptoms -, night sweats, cough, and fever, - |

F
l

'quite cdisproportionate to the amount_of disease 1in the
chest. After a month's rest in bed, without any good
erfect, tuberculin was tried,.f0001 mgr. E;E. on Jan.,
iEGth., 19131 This dose was repeated 4 times, causing,
ag the chart shows, each time a decided rise in ths
temperature, with in addition slight focal reactions.

With the 6th injection of .0001 mgr. B.E., there began

an improvement in the temperature, which continued in

:
!

spite of a cautious_increase in the dosage. Only one
further general reaction at .0004 mgr. B.E.,and a slighm
;reaction at .0008 mgr. B.E. took places. At this period,
12 weeks after admission, he was taking exercise, and
%doing fery light work. His progress during the followL
ing 8 weeks was rapid. On discharge, there.were no

active signs; . sputum and cough had disappeared; gain

limweight amounted to 16 1bs., and he left to emigrate
'lto Canada.

.The main points about this case seem to be:-

I(l)' Rest in bed for a month did not reduce the initial
| fever or systemic signs, - .

(2) The initial sensitiveness to tuberculin,

(3) Pari passu with tolerance to tuberculin - rapid
| improvement in every feature of the case.
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GROUP B. STAGE II. NON-SYSTEMIC T.B+
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=2 The patient, a male, aet. 25, labourer, had on ad-
mission on Jan. 18th, 1913, well marked infiltration
' right upper lobe; tubercle bacilli in the sputum.

After & week's stay in bed, tuberculin B.E. .0001 mgr.

| was commenced, On Jan. 28£h, three days after the

first injection the temperature rose to 99.4° F, and
!remained elevated. The original dose was repeated on
Jan. 31st, without any effect on the temperature. The
patient was put at complete rest, and as the temperature

| appeared to be subsiding, .0001 mgr. B,E. was again

given on Feb. 9th. The following day, the patient got

‘lup, and went out of bounds without permission. He
| came back late at night, feeling very ill, with pain in|
the fight side. The temperature rose rapidly to

102.4° F, and remained high. On examination of the

chest, pleuritic friction was found at the right base

behind, with exacerbation of all the signs-qf his'orig-
inal diseasse. The pleurisy rapid1y spread, and on
Feb. 14th there was dulness up to the 5th interspace,
right mid-axillary line, and fluid, clear émber colour-

{

ed, was found on exploration. Cough and sputum were

!much increased. The temperature remained elevated,
'and the patient looked very 1ill. On Feb. 28th, the
?temperature began to fall, and an improvement in the

general condition began. A note was made on March &th

:that/




O

that dulness was now found only at the 7th interspace

right mid—axillary line, and the signs in the chest werp
otherwise as on admission. On March 13th the patient,
now feeling ﬁell, was allowed up at rest. Tuberculin
%W&S resumed on March 17th with .0001 mgr. E;E. without
any untoward result, and after;thé Srd dose1.0062 megr.

BE.E. on March 24th the temperature became normal. The

.i . = . : .
remalinder of the tuberculin course was gquite smooth,

the Tinal dose being .1 mgr. B.E. On discharge, May
2ord. af'ter a stay of 18 weeks, tubercle bacilli were

F

not found in the sputum; weight was increased 1%+ 1bs;

i

| only an occasional rale was heard at the right apex,

and the pleuritic fluid was practically absorbed.  He

| Was fit for moderate work. The interest of this case
' 1lies in the question whether the initial doses of tubert
culin had any bearing on the atteck of acute pleurisy.
In all probability the attack was influenced by some
' sensitiveness to tuberdulin; it was held however at
the time that the main factor was not this, but the

cetting up, and breaking of bounds for several hours.

IThis theory was supported by the Tact that when the

acute'pleurisy.subsided, tpberculin was resumed with

]perfect safety, and the tuberculin course was co-eXist-

‘ent with a gradual, and consistent improvement all round.

l

-
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CONETL LS TONS

IThe following conclusions, as to the immediate
Factor of tuberculin in the sanatorium freatment of
lpulmonary tuberculosis, are made.

1. OCases of open phthisis in stage I, and stage IT

. give better resultg-with tubefdulin than without

tuberculin.

h2, The‘tuberculin treatment of open phthisis in stage
IIT gives slightly better results then sanatorium
treatment alone.
3. Non-systemic cases give better results with tuber-
cuilidin Fathan originélly systemic cases; loss of
systemic symptoms does not always mean that a

| tuberculin course in free from danger.

4., Early cases, withou? tubercle bacillli 1in the sputum)
respond satisfactorily to tuberculin treatment; buit
no better immediate results are claimed in this
class, than with sanatorium treatment alcne.

15, “The factor of tuberculin in the treatment of pulmonr-

ary tuberoulosis can only be estimated by a con-

sideration of cases €rn masse. In particular
cases, an inference may be made that tuberculin has

been harmful.or beneficial.
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