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Translator’s Note.

(Y

Tue present second English edition of ** Tuberculin in
Diagnosis and Treatment’ is a translation from the seventh
German edition of the ** Lehrbuch der Spezifischen Diagnostik
und Therapie der Tuberkulose.” Apart from the addition of
sidﬂ-lw:iclingm the omission of a few notes unimportant to English
readers and the conversion of doses from cubic centimetres to
cubic millimetres in accordance with other recent English texi-
hooks, the work has been translated literally. The book has been
rendered into English on the basis of Dr. E. C. Morland’s
translation from the second German edition (19og), which now
torms but a small part of the whole.

I acknowledge with many thanks the valuable assistance of
Dr. E. C. Morland in the translation and of Dr. G. B:. Hunt
in the revision of the proof-sheets. 1 have drawn on a trans-
lation of the sixth German edition supplied by Dr. D. M.
Barcroft. The publishers of the German edition—Messrs. Curt
Kabitzsch, of Wiirzburg—were good enough to send me their
advance sheets; by this means the translation has appeared very
shortly after the publication of the original.

W. B. CHRISTOPHERSON,
[Laboratory of Clinical Research,
Arosa, Switzerland.
fulyv, 1013.
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Authors’ Pretface.

“ TUBERCULIN in Diagnosis and Treatment,” four years after
its first appearance, has reached its seventh edition, has been
translated into seven foreign languages, and the English and
Russian versions are now in their second edition. This success
is the result of the unanimous and hearty appreciation which
has heen accorded to the several editions in all the medical
literature at home and abroad. The appearance of the book met
a very real need and the form in which it was presented filled
a gap. We have attempted to fulfil the last wish of R. Koch with
regard to the subject of tuberculosis and tuberculin, written on
May 12, 1909 : ** To maintain the same high standard in the later
editions of their book which are certain to follow.””  This hope
of the master could not be dishonoured; it made the work
entailed by each succeeding edition a thankoffering to the great
physician who has taught us to recognize tuberculosis as a
popular plague and to treat it successfully.

The value of this bequest has also been an incentive to the
enlargement and complete revision of the present seventh edition.
Further, various critics have advised certain abridgments,
enlargements and alterations. One objected to the increasing
size of the book and feared that it might suffer in case of
reference and teaching value and thereby in interest for details of
practical importance ; he advised more rigid treatment of matter
and of the views of other authorities. Another eritic required, in
addition to all details of theory and practice, a more extensive
treatment of certain sections, more diagrams to illustrate the text,
&c.—in short, enlargement rather than abridegment. Then came
the practitioners demanding by mouth and pen a more exact
explanation of the specific processes, of the nature of the
tuberculin reaction and the healing action of tuberculin.

[n order to accede to all justifiable requests, the new edition,
which had in the meantime become necessary, could hardly be
reduced in size ; on the contrary, an enlargement was unavoidable,
In order to restrict this to definite limits and not to hamper the
clear description of specific diagnosis and treatment, all matter
relating to theory, which was previously scattered in the various
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chapters, has now been collected into a special section, completed
and condensed. It follows the introduction, which describes the
present condition of tuberculosis and the tuberculin question.
The theoretical section leads on to the practical conduct of the
specific diagnosis and treatment of tuberculosis. In describing
the theory of the subject we have had to be short and concise,
but, in spite of the difficulties entailed by the numerous views
still in circulation, we hope to have laid a foundation on which
clinicians and practitioners may understand and conduct modern
tuberculin treatment.

The specific diagnosis of tuberculosis has remained separated
in the general and special sections. The former has been en-
wrged to include a more detailed description and a coloured
illustration of the intracutaneous test, the latter a chapter on the
specific diagnosis of tuberculosis of the digestive organs and
some new charts to show tuberculin reactions. In both sections
the literature of the last few years bearing on the value and
province of tuberculin diagnosis has been critically and exten-
sively noticed.

We have made more important changes in describing the
specific treatment of tuberculosis. In the first place parts of the
general and special sections have heen respectively interchanged
in order to treat one of the most important chapters—that dealing
with the specific treatment of pulmonary tuberculosis—more
clearly and convincingly. In addition the text has, on the one
hand, been freed from manv unimportant and unsettled details
and, on the other, has been completed by the inclusion of all
important advances in the province of specific therapy. We hope
that the present enlargement is free from omissions and—apart
from our own experiences, which increase from vear to year—
describes the views of both advocates and opponents in an equally
unbiased manner. We have only left undescribed what must
appear to all competent judges as purely superficial and irrational
methods of treatment, not as rational tuberculin therapy.

In the general section dealing with specific treatment, chief
attention has been paid as before to the most trustworthy of the
actively immunizing preparations. All other known preparations
and results of therapeutic research, according to their present
significance, have been more or less completely or summarily
described as the case may be. WWe should have considered our-
selves ill-advised to discuss only those specific remedies in very
general use, tested and found of value, and to reject all others.
We hope, by the clear division of matter and arrangement of
text, to have considerably allayed the fear that the increasing
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size of the book would make reference a matter of greater diffi-
culty. The international character of the work compelled us to
make it no mere general outline but a genuine text-book which
should supply to every reader an explanation with regard to any
required subject. The physician should be able to afford
information on any specific remedy brought to his notice by
advertisement ; and of these various remedies there is now no
small number.

In the special section of specific treatment a chapter is
added dealing with tuberculosis of the digestive organs; all other
chapters have been carefully enlarged in accordance with present-
day knowledge, the several organs receiving separate (reatment.

In the enlarged concluding section we have treated the
matter from the standpoint of consistent but unbiased positivism
and excluded the personal note. It is intended to convert to our
views the opponents of specific measures, a section of the medical
fraternity becoming smaller and smaller but not vet completely
convinced, and at the same time to encourage the diagnostic and
therapeutic use of tuberculin both in the institution and in general
practice. We feel justified in defining and fixing its sphere
owing to more than ten vears' work in the specific diagnosis and
treatment of tuberculosis and a wealth of varied personal experi-
ence inside and outside the sanatorium which can hardly have
been afiorded to any other physician. And we feel it our bounden
duty to aid the victorious progress of tuberculin through all
hospitals, health resorts for tuberculosis and sanatoria, and where
its valuable action will be displayved in a still higher degree—
through the ranks of the practitioners.

So much for the explanation of the motives, the nature and
the compass of the present revised and enlarged seventh edition.
The general aim of the whole has remained the same. May this
volume in its new form receive a kindly reception and add to
the friends of earlier editions fresh champions for the fight against
the national disease, tuberculosis—with the aid of specific diagnosis
and treatment.

THE AUTHORS.

Melsungen and Schaomoverg,

December, 1912.






Robert Koch’s lntrﬂductﬂr}* Note to
the Third Edition.

It gives me great pleasure to accede to the request of one of
the authors of ** Tuberculin in Diagnosis and Treatment ™’ that |
should write a short introduction to the 3rd edition of this work.

In my first publications on the subject of tuberculin, | pointed
out both the diagnostic and therapeutic value of this remedy. But
for a long time tuberculin failed to receive the consideration due
to it in either of these directions. The reason was obviously that
our knowledge of how to attain artificial immunity was insuffi-
cient, and therefore a right understanding of the specific effect of
the remedy and the extent to which it could be used was lacking.
Consequently results were expected from tuberculin when it was
no longer a question of pure tuberculosis at all, but of mixed
infections with exciting causes of suppuration and of influenza,
then widespread. For the same reason the fable of the ** tubercle
bacillus rendered mobile "’ was believed in, and, indeed, if | am
not mistaken, it still haunts many a brain.

Only since the doctrine of immunity has been more and more
studied and understood by physicians have right conceptions
been formed as to the method of applying tuberculin and the
nature of its effect, and once more physicians are beginning to
turn its valuable properties to good effect.  This change of opinion
as regards tuberculin has been largely due to the tact that, by the
use of the Opsonic Index and the technique for the Fixation of
Complement, methods were found which made it possible to check
the effect of the remedy, whereas before a purely empirical judg-
ment had to be formed. Moreover, the splendid successes gained
by veterinary surgeons in the diagnosis of bovine tuberculosis and
more recently the v. Pirquet method, which has so extraordinarily
simplified the diagnostic use of tuberculin in the treatment of
human beings, have once more drawn attention to tuberculin.

From all quarters, especially from abroad, reports are now
coming in of scientific research work dealing with the specific
treatment of tuberculosis. In the first place it was the specialists in
tuberculosis who made use of tuberculin treatment ; but now that
it has been shown that tuberculin can also be used with advantage
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and without any danger by the skilled physician in private prac-
tice, it would appear that many practitioners are desirous of
following this example. But there is an obstacle in the way,
for it is difficult for the physician who does not happen to have
an opportunity of getting the requisite information from a
specialist to obtain the necessary particulars as to the selection
of the preparation and the right application of the same. For
during the course of the last few years more than a dozen specific
preparations made from the culture fluid of the tubercle bacilli or
from the substance of the bacilli themselves have been recom-
mended for the treatment of tuberculosis, and it is obvious that
they cannot all be equally valuable. Moreover, opinion is still
very much divided as to the best method of treatment. And as
reports on the various preparations and on the methods of treat-
ment are widely scattered in the literature of the subject, some con-
siderable study 1s needed to form an opinion on the present con-
dition of the specific treatment of tuberculosis.

Under these circumstances, it was a very praiseworthy task
to collect and consider critically all that is known of the specific
diagnosis and treatment of tuberculosis for the needs of the
practitioner. This task has been undertaken by Dr. Bandelier
and Dr. Roepke and most skilfully carried out, as is clearly
proved by the rapid succession of the editions of their text-hook.
But, apart from this, | have satisfied I‘Il}'.‘iE'H' that this latest edition
1s not a mere compilation of extracts from the literature, but a
reliable guide for all those who wish to put the specific treatment
into practice.

I should also like to draw special attention to the fact that I
agree with the authors that when specific remedies are used rise
in temperature must be avoided as far as possible, but that it is not
advisable continuously to give only the smallest doses, as recom-
mended in many quarters. It must not be forgotten that here it
is a question of active immunization, and that it can only be to
the advantage of the patient that not too low a degree of immunity
should be attained.

I should like to state that | also agree in recommending
specific treatment for out-patients, naturally with the most careful
selection of cases.

May the authors maintain the same high standard in the
later editions of their book, which are certain to follow.

R. KocH.
Berlin,

Mavy 12, 1909.
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Introduction.

STATISTICAL inquiries as to the causes of death within the
(GGerman Empire have shown an undoubted decrease in mortality
from tuberculosis. In the ** Medical Statistics of the Imperial
Board of Health ' the following figures are given on the point:
In places in the German Empire with 15,000 and more inhabitants,
the mortality from pulmonary and other forms of tuberculosis
amounted in the vear 19o3 to 222°6 per 100,000 nhabitants; in
1gob to 202°7; 1907 to 197°7; 1908 to 192°45; 1909 to 182°6; and
1910 to 177°8. So that during the six years 1go3-1g10 there is an
unmistakable, steady and considerable decrease in the numbers of
deaths from tuberculosis among the urban population of about
300 of the largest places in the German Empire.

In the urban and rural population of twenty of the States of
the German Empire, which are inhabited by more than g7 per
cent. of the total population of the Empire, there died from
tuberculosis per 100,000 inhabitants : In the vear 1903, 205°7 (179"
of these from tuberculosis of the lungs); in 1906, 1882 (162°g);
in 1oy, 184°3 (159°6); in 1908, 178°6 (154°1); in 1900, 169 (145°3);
and in 1910, 164 (140°5). Here also there is an appreciable
decrease in the last three vears, which is seen still more clearly
in the actual figures: 1905, 120,338 deaths from tuberculosis:
1910, 102,761; therefore about 17,500 fewer victims. Further,
the classification of these deaths according to the age of the
deceased shows that tuberculosis has decreased both among
persons at the most virile time of life and amongst children.
Of 100,000 between the ages of 15 and 60 there died of pulmonary
tuberculosis in 1903, 237°6, and in 1910, 191°6; between the ages
of 1 and 15, in 1905, 52°1; in 1910, 36°1.

In Prussia, according to the ** Medical Statistical Informa-
tion of the Royal Prussian Statistical Authorities,”’ there died
from tuberculosis in 1910, 60,479 people, against 60,871 In 1g0g,
63,320 in 1908, and 63,054 in 1907. The figure per 10,000 of
population for 1910 is just one half that for 1878 (the highest

T
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point), and is the lowest yet recorded. The decrease, too, in the
actual number of deaths (88,283 in 1886, to 60,479 in 1910} is all
the more noteworthy in view of the increase of population from
twenty-eight to forty million. Tuberculosis has decreased both
in the country (46 per cent.) and in towns (48 per cent.). Of
10,000 children in Prussia between the ages of 1 and 15 there
died from tuberculosis in 1876, 8'52; in 1910, 7'34. A decrease in
infantile mortality from tuberculosis cannot therefore be
recognized.

Lastly, a comparison of the number of deaths from tubercu-
losis before and after the year 1goj gives us the pleasing informa-
tion that, after an increase of mortality in the year 19035, the
death-rate from tuberculosis in the German Empire has now
reached the minimum of all observations.

We must then examine the causes to which the marked
decrease in mortality from tuberculosis during the last four years
may be attributed. For in previous years the figures for tuber-
culosis had only shown slight fluctuations, and in 1905 even a
slight increase. Undoubtedly many and various causes are here
at work, and to go into all these would overstep the limits of this
introduction. We would only draw general attention to the fact
that the repeated and considerable decrease in the number of
deaths from tuberculosis, which previously tended to remain
stationary or even to increase, coincides in point of time and
continues concurrently with the wider adoption of the specific
treatment of tuberculosis. Whether this is the real cause or not,
we will not at present discuss.

But, in spite of this decrease, we must not be satisfied and
must remain convinced of the necessity for further prophylactic
and therapeutic measures. For at the present moment in
Germany the number of persons suffering from tuberculosis of
the lungs is still to be estimated at about three-quarters of a
million, and in Prussia the number of deaths from tuberculosis
exceeds the total number of deaths from tyvphoid, diarrhoea, small-
pox, scarlet fever, diphtheria, measles, whooping-cough, and
puerperal fever by so0 per cent., while the death-rate from tuber-
culosis in children has scarcely shared in the fall of the total
mortality from the disease.

It appears doubtful whether we doctors have much more that
is new and important to say to the general public in order to
enlist and retain its services in all classes on behalf of prophylaxis
in tuberculosis. But the profession itself and the generation of
practitioners now growing up may be enabled to get a more
hopeful perspective of the disease, and to accomplish more than
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mere symptomatic treatment. The whole modern campaign
against disease is dominated by the endeavour to improve the
methods of diagnosis on the one hand, and to make them
accessible to the practitioner on the other. The campaign against
tuberculosis also stands or falls with this improvement in dia-
gnostic method, with the early recognition of the disease.

We must therefore pay the fullest attention to every prac-
ticable extension of diagnostic method, all the more as there is
still no superabundance of available and trustworthy means for
the early diagnosis of tuberculosis. In spite of all the progress
made during the last two decades, tuberculin is sull the sharpest
and finest test for tuberculosis.  But the last tew years have
given an entirely different aspect to the specific diagnosis of
tuberculosis, although the optimism with which at frst the
universal value of local tuberculin tests was proclaimed could
not be maintained. After a flood of publications, a broad and
sure foundation has been laid from which basis the importance
and due limitation of the various tuberculin tests can be defined,
together with their indications-and contra-indications.

We are free from that conservative standpoint which held
fast to the old method—the test tuberculin injection of R. Koch
—merely because of its age, its history, and its proved safety,
though in diagnosis, if anywhere, the motto holds that the good
must not be lost in striving to attain the better. It is from this
standpoint that we have worked for years at the theory and practice
of the treatment of tuberculosis. We have made numerous com-
parative experiments to test the various methods one against
another, and to ascertain the limits of their applicability.

That the early diagnosis of tuberculosis is of the greatest
importance from a hygienic and social point of view is now
recognized by doctors and public officials everywhere and is
considered as a fundamental fact confirmed and indeed proved by
experience. But to us doctors a second fact is evident, |1.'1nwi_1:'
that the timely recognition of pulmonary tuberculosis, whose
frequency places it in the forefront of the various forms of the
disease, is often fraught with such difficulties that physical
diagnosis alone is at times impossible and must be supplemented
by the specific methods of examination.

Doubts as to the value and success of sanatoria, which are
still voiced here and there, can only be satisfactorily silenced by
indisputable statistical proofs. In the first place it must be pmwﬁ
that the patients treated in the sanatoria, and on whom the
statistics are based, are all suffering from tubercular pulmonary
disease. But in the initial stage of tuberculosis this proof is
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often only possible by means of tuberculin diagnosis. This is
true in a still higher degree in the case of tuberculosis among
children. ‘' Only by the employment of tuberculin diagnosis are
we able to distinguish those children who are suffering from
tuberculosis from those who have fortunately escaped this
disease ”* (Schlossmann, Miinchener med. Wochenschrift, 1909,
No. 8).

The earlier tuberculosis is recognized, the more easily and
certainly is it curable. Confirmation of this statement is especially
forthcoming in the reports of the principal sanatoria. Therefore
the Berlin clinician Kraus considers it the duty of practitioners to
make the fullest use possible of tuberculin in the diagnosis of
cases where tuberculosis is suspected. On the other hand, at the
Sixth Annual Congress of Sanatorium Doctors at Diisseldorf in
1911, objection was taken to the use and utility of tuberculin
diagnosis in adults in ambulant practice. Our belief is that the
demands which are being made at the present day are neglected
or under-estimated. Tuberculosis must not only and primarily
be diagnosed in adults, but also in children, and the diagnostic
use of tuberculin by the subecutaneous method is even more
urgently needed in sanatoria and hospitals than in ambulant
practice. Our views on the matter were clearly voiced by Brecke
at the same Congress: ** If, as is demanded by the fight against
tuberculosis and by the insurance offices, as many cases as
possible shall be diagnosed at the beginning, IKoch’s test cannot
be dispensed with ' (Third Supplement to the ** Beitrige zur
Klinik der Tuberkulose ).

Those connected with sanatoria are coming more and more
to the conclusion that if not merely early cases of pulmonary tuber-
culosis are to be admitted, but cases in the second stadium, or even
the more promising cases in the third, and permanent results are
to be looked for, the hygienic-dietetic plan of treatment must be
supplemented in some way; and it seems as if this can only be
done successfully by means of specific treatment. Thus the
latest reports of the German Central Committee for the Prevention
of Consumption state that 70 per cent. of all institutions treating
pulmonary tuberculosis employ tuberculin. For the real public
sanatoria, Muttray gives the figure as g1 per cent. Some doctors
at the public sanatoria even go as far as Ritter and prescribe
specific treatment as a matter of routine just as they order relative
amounts of rest and exercise.

Ritter, in his sanatorium at Edmundstal, first selected cases
for tuberculin treatment which had been excluded from the public
insurance institutions as being in too advanced a stage of tuber-
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culosis, or which had already undergone treatment without avail
The results in these cases, which were far better than in those
ireated without tuberculin, converted him and made him an
adherent of specific therapy. Ritter therefore holds that
sanatorium physicians are not merely justified, but in a
gertain sense bound, ‘‘to make the widest possible use of
tuberculin in the treatment of pulmonary tuberculosis’
(Deulsche med. Wochenschrift, 1908, No. 29). A purely
objective estimate of its value is furnished by the relative num-
ber of tubercle bacilli in the sputum. We will reter to the
detailed statistics of Bandelier, Curschmann, and Lowenstein in
another place. Here let the general statement suffice that under
the combined sanatorium and tuberculin treatment at least twice
as many patients lose their bacilli as under the hygienic-dietetic
treatment alone. Even apart from the slight cases where, as
Curschmann rightly states, the results are difficult to estimate,
and considering only the results in the third stadium with and
without tuberculin, the figures speak clearly enough: 12°1 per
cent. of good results without tuberculin, 37°8 per cent. with tuber-
culin, and g42°1 per cent. with a protracted course -of tuberculin.
Curschmann therefore considers it quite justifiable to treat every
suitable case with tuberculin from the first. ** The patient is
certainly not harmed, and he may reap great benefit.”’

The heads of private sanatoria in increasing numbers are
also acknowledging their belief in the use of preparations
of tuberculin in suitable cases. They recognize the ‘' really
definite benefits '’ of tuberculin treatment, and acknowledge the
improved results in the treatment of progressive phthisis when
tuberculin is added to the hygienic-dietetic method, especially as
regards loss of fever and bacilli in the sputum.

Philippi, of Davos, noticed that in cases of fever treated
specifically 7272 per cent. lost their fever: of patients seriously
ill in the third stadium, 70 per cent. lost their fever with tuber-
culin, and 45°8 per cent. without tuberculin. Janssen reports from
the Deutsche Heilstiitte in Davos extraordinarily clear cases of
loss of fever due to tuberculin. Our own results are recorded
later.

And the ** financial ’ supporters of the treatment of tuber-
culosis follow the physicians in their appreciation of the specific
treatment. Thus the public insurance office at Berlin has just
fitted up a building for treatment with tuberculin where, after
dismissal from the sanatoria, insured persons who are still not
healed may get periodical out-patient treatment with tuberculin
until they are finally cured. This combined svstem of treatment
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with tuberculin in sanatoria and subsequent ambulant treatment
has been worked for years by the public insurance institutions of
West and East Prussia with the best results. It has now also
been introduced by the management of the State Railways of
Prussia and Saxony, who have their physicians specially trained
in the specific treatment of tuberculosis.

Hospitals and infirmaries, too, in which tuberculin prepara-
tions have hitherto been very little used, are tending more and
more to make use of specific treatment. We will quote here in
the first place the words of Lenhartz, who proclaims in no
uncertain voice the new era of tuberculin for hospital practice :
“It is a serious omission to exclude the use of tuberculin ™’
(Discussion on Ritter’s paper, read before the Hamburg Medical
Association, Februarv 4, 1go8). v. Leube repeatedly emphasized
** the good results of sanatorium treatment, especially when com-
bined with the use of tuberculin in the initial stages of the
disease "' (Zeitschrift f. Tuberculose, vol. 13, No. 3).

De la Camp, whilst laying great stress on hygienic-dietetic
measures inside and outside the sanatoria, expresses himself in
favour of tuberculin therapy extending over a long period (Ses-
sion of the Upper Rhine Doctors, July 2, 1go8). And according
to Schlossmann, tuberculin is not only the best diagnostic, but also
the best therapeutic means of fighting tuberculosis in children.
Even in 1909 Schlossmann wrote: ‘' To-day we already
undoubtedly stand, and not in Germany alone’’—as the two
English, two French, Italian, Japanese, Portuguese, Russian,
and Spanish translations of this text-book prove—‘‘in the midst
of a new era of the specific treatment of the initial stages of tuber-
culosis ; and this era will, in my opinion, bring to tuberculin the
recognition which, much to the prejudice of many an invalid,
has been so long denied it’" (Deutsche med. Wochenschrifi,
190G, No. 7).

More were won over to this opinion by an inquiry set on foot
by the Medizinische Klinik in 1910, as to the “value of tuber-
culin in the treatment of pulmonary tuberculosis. The following
extracts from the answers sent in by individual clinicians clearly
show the revolution that has taken place in the opinion held as to
the therapeutic power of tuberculin. (Med. Klinik, 1910, Nos.
I,'8, and T0.)

Fr. Kraus, of Berlin, writes: ‘“ In the first place it must be
agreed that tuberculin treatment has not only been revived here
and there, but is being universally applied in general practice.
Tuberculin treatment must not become the affair solely of
specialists.”’ i
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N. Ortner, of Innsbruck: *‘ I have never ceased to use old
tuberculin in small doses and in carefully increased quantities,
specially in afebrile cases of initial pulmonary tuberculosis, a
proof that from my own experience | considered and still consider
it a valuable remedy in the treatment of such cases.”

Hirsch, of Gottingen: *“ With all three kinds of tuberculin
(Koch’s, Beéraneck’s, and Rosenbach’s) we have seen good results
to which no exception could be taken, in a series of carefully
selected cases, and with very circumspect administration.”

v. Leube, of Wiirzburg : *‘ I therefore consider the treatment
of pulmonary tuberculosis with small doses of old tuberculin as a
therapeutic measure which undoubtedly favourably influences
and effectively assists the usual treatment.”

Moritz, of Strassburg : ‘‘ In my opinion very good results
may be obtained by treatment with old tuberculin. (I have no
experience of any but this preparation.) [ have seen good results
both in pulmonary tuberculosis, not only in initial but also in
advanced cases, and also in laryngeal tuberculosis.”

Fr. Miiller, of Munich: ** In the course of the last eighteen
vears 1 have seen a whole series of cases of tuberculosis, in which,
after treatment with tuberculin, quite striking improvement has
taken place and apparently also a healing of the tubercular
disease. [ am speaking not only of tuberculosis of the lungs, but
also of the peritoneum, the urogenital apparatus, and the eye.
These results have led me to use tuberculin very widely in cases
in the initial stage and where the disease is not verv far
advanced.”’

Heubner, of Berlin: ** On the other hand [ have used tuber-
culin for many vears, always in small doses, in the glandular
tuberculosis incipiens of children. Here the immediate benehcial
effect of a careful treatment continued for about two months both
on the general health and on the so-called scrofulous symptoms
cannot be denied.”

v. Stark, of Kiel: ** In some cases an extraordinarily good
subjective condition was noted in the days following the injec-
tion, which, in children, for instance, could not be attributed to
the influence of suggestion; in such cases objective improvement
also took place. Harmful effects were not observed. Without
the aid of tuberculin we get splendid results in initial cases. . .
Nevertheless, 1 would not like to give up using it. Iis administra-
tion in advanced pulmonary tuberculosis is permissible if used
cautiously and with careful selection of cases, and sometimes
gives good results.”

Schultze, of Bonn, and Soltmann, of Leipzig are more
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reserved as regards tuberculin, if not inclined to reject it. The
former, in consequence of very good results from the use of tuber-
culin in tuberculosis of the eye, has lately taken up tuberculin
treatment again. However, he reserves his judgment, but recom-
mends a more extensive treatment of surgical tuberculosis with
tuberculin as very desirable. Soltmann gives his experiences in
clinically demonstrable initial pulmonary tuberculosis in child-
hood, in which with very smalldoses of old tuberculin he had no
satisfactory results. For the rest he states very clearly, “* I do not
consider myself an opponent of tuberculin treatment.”

Only Eichhorst, of Ziirich, after experiments with Koch’s old
tuberculin, denies that there is any favourable healing action
even at the very commencement of tubercular changes in the
lungs : ** My results were no different from those attained without
tuberculin treatment by care of the body, good food, and suitable
residence in the mountains, or even by a rest cure in an institu-
tion on some lower level."”

In answer to the statement of Soltmann and Eichhorst we
should like to say that on the one hand infantile pulmonary
tuberculosis, when it is clinically manifest, is too unfavourable in
prognosis, and on the other hand the very first beginning of
tubercular changes in the lungs in the case of adults admit of too
favourable prognosis for it to be possible to estimate correctly
the therapeutic effects of tuberculin by them. But even if we
only count the verdicts returned, we get as a result of the inquiry
that of the eleven directors of university clinies, including
children’s clinics, eight are in favour of tuberculin treatment,
only one against it and two undecided.

This also corresponds with the general impression made by
the debate on ** The Specific Diagnosis and Treatment of Tuber-
culosis ** at the Twenty-seventh Congress on Internal Medicine at
Wiesbaden in 1910. Penzoldt, who opened the debate, declared
himself a convinced believer in tuberculin diagnosis and therapy,
and in the course of the discussion Jochmann, Petruschky, Schloss-
mann, Sahli, Stintzing, Ed. Meyer, Rothschild, Jessen, Meinertz,
Burghardt, Clemens, Romberg, and others did the same. The
Prague clinician v. Jaksch alone expressed himself as against all
employment of tuberculin, because there was ahsolutely no certain
proof that ‘‘ tuberculin has a specific effect,”” and because the
combination of hygienic-dietetic treatment with the climatic in-
fluence of the South sufficed to cure. We are of apinion that there
has never been any lack of strong and unmistakable proofs of the
specific effect of tuberculin, The whole of the first tuberculin era
is a chain of proofs that its specific effect was too powerful. On
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the other hand, the treatment of such a disease of the masses by
ordering patients to the South would meet with just as insuper-
able difficulties as the limitation of cures to high mountain
districts.

Such Utopian proposals only serve to confirm what the
president of the Congress, held at Wiesbaden two years ago, gave
as the most noteworthy result of the prolonged debate on tuber-
culin : that the change in the value attached by clinicians to
tuberculin was very apparent, as shown by the proceedings of the
Congress on Internal Medicine in 1891, and now in the debates
of the same Congress in 1g1o. The adhesion of quite an over-
whelming majority of German clinicians to the claim of Koch
for a specific diagnosis and treatment of tuberculosis Is an accom-
plished fact. The same holds good in other countries; we will
here only mention the warm recommendation of tuberculin treat-
ment by Doven, Mantoux, Mavor, Rénon, and others at the
Eleventh French Congress of Internal Medicine (Paris, October
13-15, 1910), and the reports of the English clinicians, Grace
Calvert, Eyre, Butler-Harris, Hewlett, Carmalt Jones, Latham,
Lawson, Walters, and others. Radcliffe’s statistics state that
20 to 25 per cent. of cases lost their bacilli with clinical treatment,
50 per cent. with combined tuberculin and clinical treatment
(figures which exactly correspond to observations made in Ger-
many).

In general practice, too, the time is past when the mention
of tuberculin was taboo. After the unhappy experience of the
first tuberculin era of 18go-g1, with its unenlightened and mistaken
method of administration, it certainly seemed advisable to leave
specific diagnosis and treatment to those specially concerned with
tuberculosis, and to limit its application to the sanatorium; and
even later than this the question was rife whether it was advisable
to place such keen weapons as the specific tuberculin preparations
in the hands of uninstructed practitioners. To-day our position
must be a different and a wider one. The-specific diagnosis and
treatment of tuberculosis are matters which have been closely
investigated, and in some degree settled, since the value and
freedom from risk in the administration of many preparations of
tuberculin are well recognized, granted correct dosage and
selection of cases. We can, therefore, to-day, without fear of
catastrophes, recommend the specific treatment of tubercular
disease to general practitioners.

If we aim at mastering tuberculosis, no matter by what means,
the struggle must in the future be fought to an issue within the
domain of the general practitioner. At present, with regard io



10 TUBERCULIN 1IN DIAGNOSIS AND TREATMENT

tubercular patients, the practitioner stands in an unsausiactory
position of too great passivity.

Non-specific drug treatment has failed, and can only bring
amelioration of certain symptoms of the disease without stopping
them at their source, even though any number of new and
original *‘ cures ' are put on the market by enterprising firms.
The same applies to the prescription of the ordinary six weeks’
treatment at baths or mineral springs; and the hygienic-dietetic
treatment, which produces good results in the sanatorium, meets
in practice with insuperable difficulties chiefly on social and
economic grounds. There remain the remedies with specific
action, which, just because they do act specifically, allow no
routine prescription and application.

Herein lies the difficulty for the busy practitioner, but one
which can in truth be overcome by everyone, since it should
stimulate him to make out of the practice of his profession what
it properly should be: an art—the art of helping. Conflicts of
interest are not to be feared : a fact of some practical importance.
It will fall to the public or private sanatorium to prepare the
tubercular patient by means of the hygienic-dietetic course,
physically and mentally, for specific treatment, to initiate this
ireatment and get it past the greatest difficulties. The practi-
tioner should be able to bring to a successful conclusion at home
the tuberculin treatment begun in the sanatorium, since the period
of treatment in the sanatorium, especially in the more severe
cases, does not suffice to attain the utmost available improvement.
In exceptional cases, one may be able to dispense with the after-
treatment, or even with the preliminary sojourn in a sanatorium.

In any case the practitioner should become vanguard and rear-
guard in the campaign against tuberculosis by means of specific
diagnosis and treatment, and be able to follow with greater
activity and satisfaction the fate of his tubercular clientéle than
heretofore. Most important of all, the tubercular patient, thanks
to the specific diagnosis of the practitioner, would reach the
sanatorium in good time, and in case he be obliged to leave again
too soon, would, thanks to specific after-treatment, be really
cured. To wait for further experience or other specific remedies
is no longer necessary. The remedies and the experience we
have, and the patient has a right to have his disease recognized
in good time, and so to be timely and successfully treated.

It is a question whether the generality of practitioners are
ready for such a systematic task, but the signs of the times suggest
it ; and it is well that it is so, for it is the attitude of the practitioner
that will decide whether the treatment of tuberculosis is to remain
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a common object of practice or, outside the walls of the sana-
torium, be confined exclusively to the consulting-room of the
specialist.

There exists the need of accurate and good instruction in this
specific method of diagnosis and treatment. The seventh edition
of this book in five vears bears witness to this. Opportunity to
diagnose and treat tuberculosis with tuberculin is certainly at
hand ; for the student in his university, for the house-physician in
his wards, and for the physician in his practice. But the highest
degree of certainty and success in this direction will only be
obtained by serious study, and to this end the following pages
are devoted.



[.—Theoretical Part.

ExperiENCE has proved the victory of tuberculin as a dia-
gnostic and therapeutic, agent in the felds both of experimental
research and of clinical investigation. To-day we know that the
original conception of its discoverer, Robert Koch, of the nature
of tuberculin action and reaction was based on a false foundation.
The failures of the first tuberculin era can be traced to this miscon-
ception. With increased knowledge of suitable methods of
administration and with the improvement of results, the need arose
of understanding the phenomena which occur, of explaining the
causes underlving them, and of applying the knowledge gained to
the further development of the treatment. Thus in course of time
there arose a number of theories to explain the action of tuberculin
which differ from each other in many and important details, and
of which many are still unrefuted and unreconciled. The views
as to the explanation of the elective action of tuberculin on the
tubercular process and the specificity of the tuberculin reaction are
especially contradictory and different. These disagreements are
emphasized by sceptics and critics, who argue that they go to prove
the absence of specificity in tuberculin action. In discussing the
most important of these theories we must acknowledge that we still
lack a really satisfactory explanation of the physiological events in
tuberculin action. But we hope and expect to interest the prac-
titioner in the theory of the subject, because it helps to simplifv
and deepen the understanding of many a clinical fact in diagnosis
and treatment, and because it probably forms a basis starting from
which future research will reach the goal.

The most important theories of the tuberculin reaction will first
be discussed, and secondly the curative action of tuberculin. In
this we shall make use both of our own work and the most impor-
tant results of research in the study of immunity [1]. In the
arrangement of the matter we follow the method of F. Meyer [2].
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- A.—Theories of Tuberculin Reaction.

P ————

1. —CHANGES IN THE TOXIN-SENSITIVE CELLS.

I» his classical studies on tuberculosis,
Koch. Koch noticed the cellular changes following
a tubercular infection. He writes [3]:

When a healthy guinea-pig is inoculated with pure culture of tubercle
bacilli the wound usually closes up and seems during the first few days to
heal up. But in about ten to fourteen days there appears a hard nodule
which soon breaks down, forming an ulcer which persists till the death of
the animal. But the result is quite different when an already tubercular
animal i5 inoculated. The most suitable animals are those which have
been successfully infected some four to six weeks previously., In such
animals the wound also heals at first, but forms no nodule, and on the
following or second day peculiar changes take place at the site of nocula-
tion; it becomes hard and assumes a dark colour, not limited to the site
itself, but spreading to the surrounding tissue to a diameter of o.1 to 1.0 cm.
During the next few days it becomes clearer and clearer that the changed
skin is necrotic; it is eventually shed and there remains a flat ulcerated
area, which usually heals quickly and lastingly without infecting the
neighbouring lvmphatics. ;

After Koch came Buchner [4], who came
Buchner. to much the same conclusions as we hold
to-day :—

In order to give it a designation, we can for the present define this
condition {after recent infection) as latent irritation causcd by the tubercle
bacilli present in the body. Of the latter there must alwavs be a propor-
tion which encounter unfavourable conditions for life and will degenerate
and die, when their proteins will be set free and become active. The
latent irritation caused by this i5 in its nature not a passive condition, but
the expression of a reaction of the tissue elements, by means of which the
latter attempt, although unsuccessfully, to free themselves from the
exciting cause of infection.

Buchner, too, drew attention to fehrile symptoms as a sign
of tuberculin reaction.

Then followed the further observation that the same pheno-
mena as appear after the re-injection of living and dead bacteria
can be produced with their extracts—tuberculin. R. Koch was
again the first to give details of this, but it remained for the later
researches in immunity to separate the general from the cellular
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reactive processes in the general changes occurring in the tuber-
cular organism.
The greatest notice, although criticism was
both favourable and unfavourable, was
Theory. taken of Wassermann’'s ingenious theory
of the occurrence and absence of the tuberculin reaction. With
the help of fixation of complement, Wassermann and Bruck [5]
succeeded in proving the presence of dissolved products of
metabolism of the tubercle bacilli and of their antibodies (anti-
tuberculin) as reaction-products in extracts of tubercular organs
prepared by trituration.

These antibodies, by virtue of their avidity for com-
bination with antigen, extract the whole quantity of tuberculin
injected from the blood and concentrate it in the tubercular focus.
In the union of the antigen (tuberculin) with its antibody (anti-
tuberculin) complement is fixed ; consequently there takes place in
the tubercular focus an increase of those elements (leucocytes,
ferments) which possess protein digesting properties, leading thus
to softening of the tubercular tissues.

This is the chain of events in a tuberculin focal reaction ; it
is usually accompanied by fever, which is then the result of the
absorption of softened tubercular tissue.

Christian and  'Vassermann’s theory is corroborated by
- the observations of Christian and Rosenblat
[6], at Rubner’s Institute : they found that
in tubercular animals which have been
injected with tubercle-bacillary prepara-

Complement, tions, an increase of antibodies causing
fixation of complement and simultaneously a rise of the
agglutinating power of the blood takes place.

While the agglutinins of tubercle bacilli, which are not
identical with the antibodies, arise in the normal cells of the
haematopoietic organs, the complement binding ‘‘ tubercular’’
antibody is exclusively formed in tubercular tissue. The occur-
rence of these bodies in the serum does not produce immunity
from tuberculosis, but is its sign.

This agrees with the fact that Wassermann, Bruck, Citron,
Liidle, R. Kraus and others also proved the presence of antibody
in tubercular patients treated with tuberculin, the antibody causing
fixation of complement in the serum and in the tubercular foci.

According to our own researches, this takes place frequently,
but not always.

Wassermann's

Rosenblat's
Experiments in
Fixation of

This theory explains the reduced or even

Liidke. : s e
obliterated reactivity of the tuberculinized
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organism, in spite of the presence of the disease: the absence
of reaction is caused by the fact that anti-tuberculin is present
in the serum and arrests the tuberculin before it can reach the
focus of disease. The statements of Liidke [7] bear this out:
that reactivity to injected tuberculin is generally maintained
when no anti-tuberculin can be found in the serum, and that
conversely it is just in those cases where anti-tuberculin is proved
to be present in the serum that the tuberculin injections are borne
with little or no reaction.

In addition, Bauer [8] found in his research
in complement fixation in children’s tuber-
culosis that with the appearance of a fair quantity of anti-
tuberculin in the blood, the reactivity of the organism to cutaneous
and subcutaneous tuberculin decreased.

In tubercular adults the antibody causing fixation of comple-
ment also appears spontaneously, i.e., without previous specific
treatment, in the serum and exudates. Since these observations
of Wassermann, Citron, Bruck, Liidke, Michaelis, Leonor, and
Wolff-Eisner were made chiefly on cases with severe lesions and
miliary tuberculosis, the absence of reaction to subcutaneous
tuberculin in advanced cases is also intelligible. Antigen and
antibody may unite in the serum and cause the neutralization
of the tuberculin to take place in the blood, not in the diseased
tissues; thus both local reaction in the focus of disease and
general reaction are prevented. But even in cases not so far
advanced, the ** tuberculin-neutralizing antibodies ’* act upon the
*“ hypersensitizing substance’ and tend to prevent a tuber-
culin reaction. On this depends the necessity of individualizing
the doses of tuberculin used for diagnostic purposes.

The researches of Wassermann and Bruck
and their bearing on the action of tuberculin
have not remained uncontested. We may
refer to the objections of Weil and Naka-
jama [g] and Morgenroth and Rabinowitsch [10], which, how-
ever, seem in the main unsound. The doubts they express as
to the specificity of the antibodies in particular are shown to
-be unjustified by the serological investigations of Engel and
Bauer [11] on children at the Diisseldorf Academv. They
never found spontaneous antibodies in the blood of a tubercular
suckling or young child—in contradistinction to the adult
phthisical patient—never in healthy children, and never in
cases of syphilis and pneumonia. On the other hand, anti-
bodies were produced in the blood of all tubercular children
by the injection of tuberculin, which attained the maximum

Bauer.

Objections to
Wassermann's
Theory.
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with the quantity of tuberculin injected, and after cessation of
the injections disappeared again, first rapidly, then more slowly.
From these facts we see that we are dealing with a specific
deviation of complement, i.e., with specific antibodies to tuber-
culin, as Wassermann and Bruck have maintained from the very
first. The substitution of the term ** anti-tuberculin * for ** anti-
body producing fixation of complement,’”’ is quite immaterial;
it is also immaterial that the amount of anti-tuberculin and the
susceptibility to tuberculin do not necessarily run parallel. The
specificity of the antibodies in tuberculosis is also proved beyond
dispute by other authors, recently by Liidke and Sturm [12],
who both obtained diagnostic reactions in tubercular patients
only by means of tuberculin preparations, never with extracts of
streptococci, typhoid, dysentery, or colon bacilli.
Ci : Citron [13] has somewhat modified and
itron's , ;
: 3 completed Wassermann’s theory. He

Modification. assumes that in the tubercular focus there
are toxin-sensitive cells, which, by the injection of small doses
of tuberculin, become rich in receptors (sessile receptors). The
latter attract the injected tuberculin, produce the reaction, and
are finally disposed of in the blood. Besides these cells in the
foci, Citron holds that also all other cells in contact with tuber-
culin form these specific receptors, which are shed into the blood-
stream. Thus in many cases, instead of neutralizing the
tuberculin, they may produce hypersusceptibility to tuberculin;
and this hvpersusceptibility increases with the number of sessile
receptors in the focus. Citron has also proved that such sera
in conjunction with tuberculin and complement kill guinea-pigs.
Thus the occurrence of hypersusceptibility to tuberculin after
repeated injection of small doses is explained.
According to Pappenheim [14], neither the
free nor the sessile receptors produce the
phenomena of the tuberculin reaction, which are caused by the
fresh formation of these receptors due to the tuberculin injection.
According to this, the tuberculin reaction would be simply the
active * anti-reaction ' of the organism.

ik

Pappenheim.

2.—THE TOXIN THEORY.

The first to explain the tuberculin reaction

Koch. as a toxic action was R. Koch [3] himself.
According to his original description, tuberculin produced deep-
rooted changes in the nutrition of the tubercular tissue, causing
its destruction. The toxic process is accompanied by fever
and general reaction. On healthy people, the toxin only acts
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in relatively large doses. The same was found in animal experi-
ment : 0.5 c.c. old tuberculin kills a tubercular guinea-pig, while
a healthy animal tolerates this dose without reaction. Thus
Koch saw in tuberculin a true toxin, which by injection in slowly
increasing doses is capable of producing immunity. When the
doctrines of immunity were subsequently Tevised and extended,
he changed his ideas, inasmuch as he considered tuberculin
treatment an active immunizing process.
5 Almost greater attention was paid at the
Hertwig. time of its description to Hertwig's toxin
theory, which, influenced by Metchnikoff’s phagocyte teaching,
explained the tuberculin reaction as a primary focal reaction pro-
duced by a chemotactic influence of the leucocytes. Hertwig [15]
based his theory on Stahl and Pfeffer’s laws of chemotaxis; he
considered that the leucocytes of a tubercular organism, by virtue
of the continual production of toxin in the foci, became tolerant
of the tuberculin, and that after an injection of tuberculin a
positive chemotactic irritation is exerted on the leucocytes pre-
viously at rest owing to the increased concentration of the tuber-
culin. This influx of leucocytes causes the focal reaction, on
which the febrile and general reaction is dependent.
: Ehrlich [16] localized the reaction in the
EHuinh middle of the three cell layers which en-
circle the tubercular focus like the layers of an onion. While
the central caseated and the adjoining normal tissues were un-
damaged by tuberculin and insensitive to the toxin, the inter-
mediate zone, damaged by the toxins of the bacilli, was specially
capahle of reaction. The production of specific antibodies took
place in these toxin-sensitive cells; and the production of anti-
bodies was the essential part of the mechanism of the reaction.
Of late the standpoint has been increasingly
Tuberculin @ taken up that tuberculin is a primary toxin
Primary Toxin for for the tubercular organism, chiefly because
the Tubercular there i1s no proof of the presence of an
anaphylactic reactionary body, either by
a serum reaction or by transference
of hypersusceptibility (R. Kraus, Léwenstein, Volk, and others).
It is now generally considered that there circulates in the tubercu-
lar organism a hypothetical antibody—Wassermann calls it anti-
tuberculin, Wolff-Eisner an albuminolytic, Sahli a bacteriolytic
amboceptor, Citron a sessile receptor—which changes the tuber-
culin, inert in itself, into a highly toxic substance. On this basis
the tuberculin reaction is explained by assuming that the tuber-
culin set free in the focus first causes hyperaemia—focal reaction-

2

Organism.
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and from the resulting general intoxication the general reaction
follows.

That tuberculin is a primary toxic tubercle *‘ poison™ is
proved by the action of Landmann’s [17] Tuberculol, of which
a dose of 1 c.c. kills a healthy guinea-pig of 250 grm. weight.
But tuberculin differs from the true primary toxins in that it is
unable to cause formation of antibodies in a healthy organism.
Nevertheless, the idea of a primary toxic action to explain
tuberculin reaction is justified, as Pickert [158] and Lowenstein
[19] proved in the serum of tubercular patients treated with old
tuberculin the presence of specific substances (anticutins) which
neutralize the action of tuberculin on the skin. The nature of
these anticutins is at present quite unknown; their presence was
also proved by Hamburger, v. Monti, White, Graham, and
others. It is certain that, in addition, other antibodies may arise
after tuberculin injections. Ruppel and Rickmann [20] have
proved that the serum of immunized animals not only neutralizes
tuberculin, but even renders tubercle bacilli non-toxic. And
quite lately Abderhalden has shown that blood-plasma of tuber-
cular patients, in contrast with that of normal individuals, can
decompose peptone extracted from tubercle bacilli.

Meyer and ‘\."'L-llil.t.' Hertwig f.‘.'](!':ﬂ-ﬂiﬂ(‘?(l the llll?(.:rcu]in
! reaction on the basis of the condition of
Schmitz. the leucocytes, F. Meyer and k. Schmitz
[21] have recently found in the red blood corpuscles of tubercular
animals a reactionary body, which, after corresponding com-
bination with tuberculin, forms toxic substances. These authors
explain the tuberculin reaction as follows: The injected tuber-
culin is taken up by the erythrocytes and carried to the focus,
where the first and strongest receptors for tuberculin—the anti-
tuberculin of Wassermann—are found. These receptors exert, after
the injection, a great attractive irritation on the blood corpuscles
containing tuberculin and thus cause the hyperemia of the focus
and the focal reaction. Simultaneously the toxin set free by the
union of receptor with tuberculin causes the general reaction.
The repeated injection of small amounts of tuberculin leads to
the formation of increasing quantities of toxin, to which the
body replies with insensitiveness, possibly brought about by
formation of the antitoxins.

3.—THE AMBOCEPTOR THEORY OF WOLFF-EISNER.

Wolfi-Eisner [22] modified Wassermann's observation by
substituting for tuberculin the bacterial bodies or the fragments of
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them contained therein, and for the antibodies (anti-tuberculins)
the bacteriolysins present in all subjects of tubercular infection.
The fragments of bacilli, as such, produce no result: the
simultaneous presence of bacteriolysins ** unlocks ™’ them, setting
free the potent substances they contain, and these act on the
diseased focus and the body as a whole, producing the tuberculin
reaction. In this connection hypersusceptibility plays a marked
réle. On it depends the mobilization of the bacteriolytic powers
of the body, the condition of hypersusceptibility at the particular
moment governing the grade of toxin production and absorption.
] According to Zieler [23], however, the

Zieler. idea of insoluble corpuscular fragments of
bacilli, even if ultramicroscopic, to explain the action of tuber-
culin is untenable, since the dialytic products of tuberculin have
the same action as old tuberculin and bacillary emulsion. There-
fore the assumption of bacteriolysins for the occurrence of
tuberculin action is untenable. Wolfl-Eisner has now extended
his conception, inasmuch as he now considers that the Ivtic ambo-
ceptors not only dissolve the bacilli, but also decompose the toxic
bacterial proteins arising from them; the bact