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No. oF 190

From
W. L. HARVEY, Esq., LCS,,
Municipal Commissioner for the City of Bomlay,
To
Tae UNDER SECRETARY 1o GOVERNMENT,
General Department (Plague).
Munrcipat CoMmmrssioNEr’s QFFICE,
BowMpay, December 1900.
Bir,

T have the honour to forward herewith the Report on Plague Opera-
tions in Bombay during the year ending 31st May 1900.

2. Mr. J. H. DuBoulay, LC.S., was in charge of ‘general plague
operations tbroughout the year, and Col. Wilkins, D. 8."0., egercised con-
trol over all hospitals and camps from the time of his return to plague
duty in September 1899 till the end of the year. In forwarding their
last Annual Report I brought to the notice -of ‘Government the very
valuable services rendered by these officers, and it only remains for me
to add that during the period under report their duties were carried out
with the utmost tact, zeal and ability. Mr. DuBoulay has now proceeded
on furiough and Col. Wilkins has reverted.on promotion to the Military
Department, and while the loss to plague administration is a-‘severe one,
the admirable state of efficiency in which these officers left the depart-
ments subordinate to them bas rendered the task of their successors
lighter than it might otherwise have been.

8. The services rendered by the Staff Corps'Officers in charge of
Districts were maintained at the same high standard.as before and the
ease with which they adapt themselves to this claes of work, requiring
as it does, tact, sympathy with the people and withal firmness, demon-
strates their peculiar suitability for it. Many of -our most experienced
officers have been withdrawn owing to the exigencies of Military duty,
and their services have been separately acknowledged by Government ;
of the others who have served for the greater part of the year I would
specially mention Captain Pritchard and Lieutenants Dalgleish and
Browne, as deserving the commendation of Government for their excel-
lent work., The constant changes among District Officers detailed in
sparagraphs 1—3 of the Report undoubtedly interfered with the afficiency
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of the administration, and I may be allowed to express a hope that during
‘the coming season it will not be necessary to make so many transfers.
However able and zealous & new officer may be be requires time to
obtain the confidence of the people in his charge, and until he obtains
this he cannot eflect much.

“1 D %_ B. shoff, Deputy Heal h Oficer. 4, The staff rubordinate to
itto, H : .
3. gﬁlz;‘ e the District Officers have carried out
nzal Abme . . . c o .
& Ry g:.rjor. their duties to my entire satisfaction,
§ w Dardi. Among the Sectional Medical Officers
”» L . .
§ » E"?;f?:;' 1 would specially mention those
1 unshi. 1 i i
1w M noted in the margin* as having been

3 o et very successfu} in the performance
of the work assigned to them.

1 have the honeur to be,
Sir,
Your most obedient Servant,

W. L. HARVEY,

Municipal Commissioner
for the City of Bombay.
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APPENDIX No. X.
A paper on Professor Lustig's Curative Plague Serum,

A paper wasread ata ﬁleeting of the * Bombay Medical Union "
©oa the 21st of April, 1900, by Dr. A. Mayr, of the Muricipal Laboratory,

Parel, Sir Bhalchandra Krishna occupiéd the chair. . The following is
the substance of the paper :—

Two years ago Mr. W. M. Haffkine, Se, D., C.LE, expounded in this hall the
facts relating to the efficacy of the preventive treatment of plague to the Medicol Pro-
fession of Bombay in order to enable them to form their own opinion on the subject 3
to-day I ask your permission to do the same with regard to the curative treatment,

the experimental stage of which—I am glad to say—has been brought to a successful
termination, : ’

The treatment with Profossor Lustig’s curative plagve servm, in the manufacture
of which Dr. G. Polverini and myselfare engaged at present, was commenced at the
Arthur Road Hospital in Murch 1898, under the direction of Khan Bahadur Dr. N, H.
Choksy, the Medical Officer in charge, to whom the application of the serum was
entrusted and is atill being continued thero. Till "May 1899, the patients were
solected for treatment ; since then they are taken alternately os they are admitted.
The clinical selection, which recommendsd itself naturally to the physician, has come
in for much adverse eriticism, and the results obtained by it have been questioned.
It is not my intention hero to vindicate the selection ; the reasons which prompted it
in the beginning have been laid down fully in a report to the Municipal Commissioner.
What I am tempted to say here is, that meny disappointments which followed the
announcement of eurative results in other diseases and have discredited serotherapy
would have been avoided, if exhaustive .clinical investigation had preceded
the sfatistical conclusions, The clinica]l investigation givés us the only possible
means to fix approximate]y the minimum number of observations which is necessary
in order to eliminate essentinl errors of subsequent statistics. 1 may be allowed
to quote a medical paper on the subject. Writing on the results of the serum
treatment of diphtheria the British Physician says : * When a procedure of a theory
is on ifs trial, selection, with the view not of emplasising its advantages, but simply of
giving it a fair trial by excluding, disturbing and antagonising influences, is justi-
fiable, indeed necessary, sinoe such fugtors tend to.obscure the main issue,”

The griding principles of selection were two : exclusion of patients of the later
days of discase, and of moribund and mild cases. No undue advantage accrued to
the sorum ‘treatment from this selection, s the patients of the enrlier days show the
. highest mortality in hcapitals, whereas the exclusion of moribunds was irrelevant,
their place beiny taken, not by mild eases, bat by such, as would have died later on
under the ordinary treatment. BSudden changes for the worse being so coramen in
plague there wore not seldom errors of prognosis ; in fact, the selected cases showed
15 per oent, deaths within the first 24 hovrs, But before entering into statistical
details of the hospital, X may be permitted to give some particulars regarding the
nanufacture of the serum. |

Y

The axioms of serotherapy are well known tous all. By injecting suitable
animal; with substances of bacterinl origin we are able to oonfer immunity upon them,
The cnrrier of the immunity is the blood serum which possesses often immunising
and also curative proporties, The immunising substance nsed for the manafscture
of Profossor Lustig’s curative plague sorum is prepared in the following way : plagna
bacilli are cultivated in large dishes on o solid culture medium on which they form



312

a thin Iayer, The microbes are then scraped off from the surface of: the culturs
me.dium and dissolved in caustic potash whereby they are killed and completely
disintegrated, By neutralisation with acid, the immunising substance, a so-called
nucleoproteid is precipitated in large white flakes.’ The proteid is then dissolved in
¢arbonate of soda and used for the immunisation of horses, After 8 or 7 immunising
injections the horses are bled and their serum is nsed for treatment, )

During the time of selection, 403 patients were treated with the serum at the
Arthur Road Hospital, 154 of whom recovered, the rate of recovery being 382 per
cent., 1,190 cases were under the ordinery treatment and had 233 recoveries or a rate
of 19'5 per cent, If we compare these figures we seo that tho serum gave twice as
many recoverics as the ordioary freatment. The increase can only be oredited to the
serum, if it was not due to the selection. To investigate this we have two means: -
first, comparison of the resovery rate of the non-serun patients with that of the Arthar
Road Hospital at s time when the serum was not used, and, secondly, comparison with
that of other hospitals. No serum was available during the inter-epidemic months of
November and December, 1898, aud January, 1899, The admissions were 273 with
51 recoveries or 18-G per oent., being even less than in the non-serum patients of the
serum period. The Mahraita and Medikhana Bospitals had 4,762 admissions from
February, 1898, HIl June, 1892, the 3 abovementioned months being excluded,
The recoveries were 941 or 19'7 por cent. The selection has, therefore, not luwered
the recovery-rate of the non-serum patienis at tho Arthur Road Hospital, and the
increase on the serum side is real, and must be attributed to the serum. The crucisl
test for its efficaoy is given by the higher total recovery-rate of the Arthur Road
Hospital, when compared with that of the two other hospitals. The Mahratta and
Modikhana Hospitals had s recovery-rate of 19°76 per cent.in 4,762 patients, and
the Arthur Road Hospital a rate of 24'29 per cent. in a total of 1,593 patients. The
inorease is 4'5 per cent. in favour of the'latter, although only one-fourth of all the
patients received specifie.treatment,

That the incresse of the recovery-rate at the Arthur Road Hospital was due to
the serum is made evident also by the following figures: From February to Nov-
ember, 1898, the serum wa3s used during the height of the epidemic and during its
recrndescence ; the total admissions were 663 with 186 recoveries or 28 per cent.
From October, 1898, till February, 1849, during the-inter-epidemic months ne
serum was available. The admissions were 273 with 51 recoveries or 13'6 per cent,
From January to June, 1899, during the werst epidemic Bombay las gone through,
the serum was again nged, The admissions were 930 with 201 recoveries or 216
per cent, The total recovery-rate was therefore higher in both the serum periods
than in the intermediate period, although, considering the epidemiological eonditions
the conirury might have been expected. )

That the higher total recovery-rate at the Arthur Read Hospital during the
serum periods was due to the treatment, and not to other influences, is further
proved by the fact that the rate increased in the months of the beginning of the
treatment in spite of the rising epidemic. The rising of the epidemic can be
demenstrated by the incrense of the mortality in the whole City of Bombay and in
the Maratha Hospital in the corresponding months, The City of Bombuy shows a
mortality of 94'5 per cent. in February 1898, rising to 100 per cent. in March, and
of 84'7 per cent, in Janunary 1899, rising to 87'4 per cent. in February. The
-Marnthe Hospital bad o mortality of 81'2 per cent. in Iebruary 1898, rising to 87-8
per cent, in  Mavch, and of 805 per cent. in January 1899, rising to 835 per cent,
in February. The Arthur Road Hospital on_the contrary had a mortality of 78 per
cent: in February 1898, falling to 751 per cent. in Myrch, and of 83'7 per cent. in
January 1899, falling ta 79:3 per cent, in February,
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The influonce of the serum treatment showed itself not only in the saving of
life but alse in the prolongation of life in patients who eventually died. The
prolongation of life is proved by the reduction of the total deaths within the first
48 honrs after . admission, which smounts to 8 per cent.,, the corresponding figures
being 57 per cent, for the intermediate period and 49 per cent. for the whole serum
period,

The demonstration for the tiwe of the alternative treatmentis simple. From
April, 1899, to April of this year, 361 patients received specific trentment and had
122 recoveries or a rate of 83'8 per cent. An equal number was under the ordinary
treatment and had 77 recoveries or 21'3 per cent. The regovery-rate on the serum
side shows, therefors, an absolute increase of 12°5 per ceni, It might properly be
objected—nnd that is one of the drawbacks of the alternative method—that the
evidence is not conclusive; if it cannot be shown that tlie total recovery-rate at the
Arthur Road Hospital was higher than in other hospitals, lu order to cowmpare the
total regovery-rate of the Arthur Road Hospital with that of other hospitals we have
to add to the 722 cases treated alternately, 36 cases with only 5 recoveries in which
onses the diagnosis conld not be made in time to take them for the alternate treatment.
(Only such ¢ases were dealt with which under diagnosis showed undoubted symptoms
of plague.) The tota] admissions stand thus at 758 with 204 recoveries, the rate
being 269 per cent,

The Maratha Hospital had 2,131 admissions with 455 recoveries, the rate being
21'35 per ocent, almost identical with the rate of the non-serum patiente of the
Arthur Road Hospital, The total recovery-rate at the Arthar Road Hospital was,
thorefore, in the same proportion, higher than that of the other hospital, as the
difference of. 125 per cent. between serum and non-serum cases lead fo expect. As
sthe Maratha Hospital had 8,378 admissions with 646 recoveries or 19'1 per cent.
during the time of selection the figures for the whole time of the serum treatment
stand thus : 5,509 admissions with 1,101 resoveries or 19'9 per cent. at the Maratha
Hospital and 2,851 admiseions with 591 recoveries or 25 per cent. at the Arthur
Road Hospital. The Arthar Road Hospital gave therefore 5 per cent, more chances
of recovery since the beginning of the serum treatment, although only one-third of
the patients received it. The patients of the Arthur Road Hospital belonging almost

exolusively to the lowest castes have, moreover, less individual resistance than the
Marathas,

Although the concarrence of all this evidenos pointing to one conclusion is
sufficient to put the efficacy of the sernm beyond any ressonable doubt, I will not_
omit to mention another fact which was conclusive to the esperimenters themsalves,
at a time when statistics were not available, I refer to the marked difference in the

- ourative results obtained by sera derived from different horses. Whereas the sarum
of horse No. 1 immunised in Italy gave 27 per cent. recoveries in 90 treated patients,
the three other horses, also immunised in Italy, gave 53 per cent. in 155 traated
cases, Similar differences are cbserved in the results obtained by the sera prepared
here, Thus, the serum of horse No. 1, gave 84 recoveries in 122 patients, and the
seram of horse No. 4, gave 51 recoveries in 125 patients, The differences aresa
remarkable that they cannot be due to the chances of distribution, but must be
explained by a varying degree of efficacy. 1 do not think it necessary to add more
to the above, There is material enough for an unbiassed mind to form a judgment:

upon, and I now pass on to the application of the serum and to the clinical foatures
of the treatment.

First of allI should like to state emphatically that the serum is perfeotly
innoouous even in larger doses than are needed for treatment. There seems to
exist & superstitious fear of the serum, which is warraated neither by our experienge
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nor by that of serotherapy genorally. The ourative plague serum has moveover
been tried in other diseases and also on healthy beings without ¢ausing any
inconvenience.

The serum is usually injected under the skin once or twice a day. The single
dose for an adult is from 20 to 60 c. ¢., for children about the half. The injections
do not cause special pain and no local irritation or abscesses if the syringe is kept
septicslly elean, and the skin is well disinfected. The effect of an injection becomes
manifest within 12 hours, The temperature either does not rise, or falla distinetly,
the arterial pressure is increased, the delirium subsides, the bubo is less tender and
diminishes sometimes considerably. Improvement afier the firstinjection is generally
observable, although it may not be progressive. 'This latter cannot be surprising
if we consider the probable mode of action of the remedy. The serum indnces s
reaction in the tissnes of the’body, stimulating them to the production of bactericidal
or antitoxic substances by which the infeotion is overcome, or iis poison neutrulised.
Against degenerative changes which may have been already established in
different organs, principally in the heart, before the putient comes under treatment,
the serum is powerless. The gravity of such degenerations is determined by three
fagtors : the virulence of infeotion ; the time since the beginning of the infection ;
and the individual resistance. As we can neither diminish the virulence nor
incrense the resistance, we must try to shorten the time, that is, we must resort to
the treatment as early as possible. This is a point that cannot be emphasised too
strongly. The earliest treatment is essential for the cure of a disease which leads to
death usually within 4 days and sets up irreparable changes in the heart within 24
hours and even less, No time should be lost as every hour’s delay may prove fatal,
ospecially as the serum itself needs some time to develop its action, Fortunately the
dingnosis of plague in times of epidemio is so easy that in 90 per cent. of onses it
might bé made by a layman, - )

Also symptomatic treatment has nat to be neglected. The judicious nse of
alcoholic stimulants and eardise remedies when the heart shows signs of impending
failure, or cold sponging when the fever is very high, will prove of great value,

The quality of the palse, as an index of the condition of the heart is chiefly of
importance for the prognosis of patients treated with the serum, However alarning
the other symptoms may be, 8o long as the pulse can be felt well and is pot too
frequent (4. e., over 140) and soft, there is always the possibility of resovery,
Certainly also in such cnses collapse and death may follow very soon after injection.

. Such coincidence is not to be wondered at if we remember how often unexpected
sudden changes for the worse occur in plagne. If the pulse be almost imperceptible
very soft, and frequent, or intermittent then even serum treatment is of no avail and
had better be abandoned. There are limits for every remedy and the experienced
physician ought to know and to respect them.

The hest resulis are obtained in the forms of plague in which recovery by
naturg is more frequent, as in simple bubonic plagne. Also septiceemic forms can be
cuared if they are treated on the first day, No results have boen obtained in plague
pneumonia. Too fow cases have been tfreated to form s definite opinion whether this
worst type of plague infection is acgessible to cure or not, As regards class it csn
be said with certainty thuat children give the bast results, no donbt hecanse the
resistance of the heart is greater than in adul's.

The observations outside the hospital which interest practitioners most, are but
saanty, Thirty-two cases have been treated and recorded. Nineteen of them re-
vovered. The cases were without exception very severe, and the majority of them
far advanoed, a5 the public seems to lookupon the serum as the last resource te bo
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tried when all others have failed. Although the numberis too small for geners
conolusions the favourable influence of better conditions of life is unmistakable. It ise
to be hoped that in the future the serum will have sa extensive trial in private
practica where it will show to full advantage.

I have but few more remarks to make and they bear on the future of the
sernm-treatment of plague, Going over its history in this City, and recollecting
the exaggerated expediations with which Dr, Yersin was received in 1897, I should
not be surprised to hear some one exclaim : Only twelve per cent, ! That is nothing
to speak of | There is no arguing with sych s cold-blooded arithmetician. Twelve
peroent. is & handsome profit in business ; should it be otherwise where human
life is concerned ? Lot him ask the twelve per cent. who owe life and health to the
serum, if they agree with him, or let him go to our plague hospitals and look at the
poor plague-gtricken inmates and he may perhaps begin to wonder that even onme
por cent. could be saved by human intervention. Would he not change his views
if he or his family or friends were threatened? And if we are to adopt Mr, W,
M. Haffkine’s statistioal method of calenlating the benefit of plague prevention, the
sorum shows an increase of fifty-eight per cent. on the actual recovery rate by
ordinary treatment. In other words for every hundred who recover by ordinary
treatment & hundred and fifty-eight recover by serum trestmeat, The serum cures
one-third and nature but one-fifth of those attacked, Is that not worth while ?

It would be just as great an error to rely entirely upon the curative serum snd
neglect the prophylaxis. In such a rapid and deadly disease prevention will always
be safer than cure. No one would be careless in handling fire just because there
wai a fire-engine round the corner.

The question whether no improvement,is possible, deserves full consideration. I
¢an answer gonfidently that improvement is certain, the resalts of the past having
been obtained under the most unfavourable conditions, .

The seram was oa its trial ; the laws how to prepare it best have yet to be Inid
down; sera of inferior quality had to be used ; the mode of application to be studied ;
while, on the other hand, thare were patients of the lowest oastes, with little natural
resistance and in an advanced stage of disease—only nine per cent. being patients of
the first day-—ill-fed ; weakened by previous illness, not seldom simultaneously
suffering from complications, such as relapsing fever, malaria, phthysis, or infection
by vocci—n multitude of * factors tending to obscure the main issue,”

If we now ask what are the best results we may hope for, we have to distinguish
freatment in' hospitals from treatment in private practice, There are unfavorable
oonditions inherent in the treatment in hospitals which we have to reckon with. As
long as patients do not avail themselves at the earliest date of the advantages the
hospital offers them, the best results will be an inarease of the recovery-rate from 20 °
per cont. to 50 per cent, This increase has already been obtained with the hest serum
and it will be obtained again, since the regulnr manufacture of a serum of highest
aativity is merely a question of time and further experience. The prospects of the
seram treatment must not therefore be judged by the average result obtained, but
by the best results, If the serum be propared on a larger scale it will, moreover,
be possible to discard the use of inferior sera,

That a further increase cannot be obtained in our large hospitals even with tha
most active gerum, I am led to believe by the following considerstions :—
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Fifty per cent,, and sometimes more, of the patients admitted into the large
*Bospitals Jis within 48 hours after admission, It is certainly mot an accidental coin-
¢tidense that out of the 51 series, in which the treated dsses are divided aceording
to the different bleedings of every horse, only one shows a recovery rate con-
siderably above fifty per cent. But the onses were only twelve and the epidemie
declining.

-

The peroentage of patients which in the ordinary course dies within 48 hours
after sdmission, could not be saved even with the best serum, The fate of these
patients is unslterable at the moment they reach the hospital, they are morituri—
doomed to die, The reduction of a mortality of 80 per cent. to the insigni-
ficant figure which wss demanded by those who were ignorant of the clinical
featares of plague is impoasible in hospitals, It remainsto be seen if the intravenous
injections of the serum which could be made only occasionslly, owing to the
pressure of work, or a seram of still higher adtivity, or the exoision of solitary
buboss in suitable cases, or the comnbination with some drug treatment, will increase
the recovery-rate still further, thus proving my views to be erroneous. The above
mskes it olear that the limits of the efficacy are not defermined by the remedy, but
by oiroumstences of the hospital, In private practice, where no such limitations
exist, and the greater individual resistance is a potent factor in aid of the treatment
the efficacy of & strong serum will be almost unlimited and in direct proportion to
promptitude with which the diagnosis is established and the treatment inangurated.
Grave responsibility devolvesfor this reason upon the physician who in times of
plagte loses precious hours musing over all possible improbabilities to which a
tender bubo is due!

I must not be misunderstood,

The day may s&till be far ahead when, owing to the serum treatment, plague
will have lost some of ita terrors. Death does not give up its prey so readily.

But*we are on the right path, we see the goal for whick to strive with patient
oonfidence, o

That bas been fully realised by Lieut.-Col, T, 8, Wilkins, D.,S. 0., I M.8§,,
Special Medical Officer, Plagne Operations, who took great interest and pains in
watching personally the progress of the experiments at the Arthar Road Hospital.
He wrote ns far back as June, 1899, to the Municipal Commissioner : “ I personally

.am of the opinion that the manufacture of this sernm should be continued as long as
the results are hopefal, which they decidedly are, or wuntil some other more potent
remedy is found to act on this most fatal disease.”
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APPENDIX No. IX,

FronM
G. POLVERINI, M. D,,
OrriceR 1N CHARGE, Moxrcirar Lasorarory,
Paget.
To
Tee MUNICIPAL COMMISSIONER FOIi THE CITY OF BOMBAY
TrrougHE THE HeaLTE OFFICER,
BoMsay MuNiCIPALITY.
Municiear LasoraTtorY, PaReL,
17tk November 1899,
SIg,

I have the honour to submit a report on the experiments carried out on
behalf of the Bombay Municipality from the 12th of March 1898 to the 31st of
May 1899 with Prof. Lustig’s curative plague serum ia hospitals, and also in
private practice in Bombay. In the preparation of this Report I had the advan-
tage of the valuable collaboration of Dr. A. Mayr, at present assisting me in the
manufacture of the serum. I also attach herewith a report from Veterinary
Surgeon 8. N. Ranina on the horses immunised in Bombay for the preparation of
the serum,

I have the honour to be
Sir,.
Your most obedient servant,

G. POLVERINI, . .,
ficer in charge, Municipal Laboratory.
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Report on 475 Plague Cases treated in - Bombay
with Professor Lustig’s Curative Serum.

Br G. PoLvERINE, M.D.

SEROTHERAPRY, in genersl, is based on the principle that suitable animals, when
injected with the germs of 8 particular diseass, or with their metabolioc products,
or with both, acquire immunity against the diseass, and that the blood serum of
animals so immunised, besides possessing immunising qualities, shows often decided
curative offocts as well,

For reasons which would take too long to explxin here, Professor Lustig
was led to try the following method of immunisation against plague infection,
vtz,, the injestion of animals with the slbuminous substance of which the boedy of
plague microbes is chiefly composed. This albuminous substance is a nucleoproteid
aud oan be isclated from the bodies of plague bagilli in the following way. When
plagde microbes are cultivated on large Agar-Agsr plates, they form a thin layer
which is seruped off from the surface of the solid culture medium and treated with
caustio potash, By the strong alkmli the microbes are mot only killed, but also
completely disintegrated and dissolved, To the resulting solution, which is of a
mucilaginons consistence, ncetic acid is added till a whit> and flocculent precipitate
is thrown down, which changes on drying to 8 brown amorphous maass, without losing -
its properties, This precipitate is the above-mentioned nucleoproteid free from the
metabolia produects of the plague hacteria, and is used fdr immunisation after solution
in Carbonate of Soda.

Numerons experiments confirmed Professor Lustig in his idea, that the immun-
isation with the nucleoproteid protects animals susceptible to plague, e.g., mice, rats,
guinea-pigs and monkeys, and that the blood serum of these animals has marked
ourative effects, if injected, into other infeoted animals.

Not only susceptible animals are able to produsce a curative serum after
immunisation, but also others, like horses, &c., which are refractery to plague
infection. '

The presumption that the serum from immanised animals, more especially from
horses, may act identically in human heings who have contracted plague by
natural infection, is supported by the experience gained in the serum treatment of
other diseases, and the attempt to apply such serum as a remedy in man is therefore
scientifically justified, . '

Hengae, for the preparation of the curative plague serum, as asked for by the
Bombay Municipality, eleven horses have been immunised by injecting them under
the skin at given intervals, with ibcrensing quantities of the nlready mentioned
proteid.

Five of the horses were immunised in Florence by Professor Lustig and six
in Bombay by Professor Galeotti and the undersigned,

The horses re-not to the injections with fever, general signs of aickness and
swelling at the seat of injection. These symptoms subside usually within a fortnight,
the horses losing much flesh during this time,

" [ ]
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For more particulars on this subject, I refer to the adjoined report of Veterinary
Surgeon Ranina.®

‘When & horse has recovered from the effects of one injection, & second one is
made, and 8o on, until immunisation is obtained. a

The quantity to be injected, and the intervals between the single injections,
huve been subjected to some variations in order to find out the best snd shortest
way of immunisation. Valuable data have thue been obtained, which require,
Lowever, further confirmation,

Generally, it can be said that the efficacy of the serum is, within cortain limits,
in direct proportion to the quantity of the immunising material injected,

The time required for efficient immunisation before the first bleeding is, on the
average, 3 to 4 months, ‘

. 'The horses are bled from the jugular vein, Blood to the amount of 3 $o 7 litres
is withdrawn and kept in ice il coagulation has taken place. The separated serum
is then decanted into sterile bottles, fitted with rubber corks, and kept in a dark
and cool place, -

In Bombay, the serum was wsually prepared just before it was needed, in order:
to prevent possible deterioration, The serum sent out from Florence (for the tzans-
port of which special arrangements had been made with the P, & O. Co.) arrived.
sometimes in an altered condition and could not all be used,

It is needless to say that all manipulations involved i the preparation have to-
be conducted with extreme precantions in order-te avoid aceidental contamination,

When the horses have recovered from. one bleeding, the immunisation begins-
again and is achieved in shorter time. So @ horse may be bled and immunised three
to four times, giving altogether about ten litres of serum, which is approximately
sufficient for the treatment of 100 patients. I say approximately, ss, on the one hand,
the same amounnt of blood gives sometimes less serum, owing to incomplete coagulation;
wherens, on the other hand, a serum with inferior curative properties has to be
usod in larger doses. . '

Afier the fourth bleeding, the horses are, as far- as experience goes, so reduced
in their vitality, that they are considered’ unfit for further immunmisation. It may
even be thiat a horse becomes unfit much earlier, as it happened with horse No. &
immunised at Parel, which, after the first bleeding, never recovered again.

Before using the serum in human beings, it was always tried on animals to
ascertain its carative properties. The single dose used for treatment in patients was
cn an sverage 20 c.o, (5% drachmms), the Iargest single dose was 40 c.c., the Iargest
collective dose 200 c.c.

The injections were made usually under the skin of the arm or thigh after care-
ful disinfection, In a few moribund patients, injections directly inte a vein were
tried, but without effect. In others, the serum was injected into the bubo itself :
this practice was abandoned, as it was very painful and without better results.

The injection of the serum does not cause special pain and no local reaction
whatever. The aerum is absorbed in a foew minutes. Abscesses never occur, if the
disinfection of the skin and syringe is carefully done ; in seme cases, an urticarisl
rosh appeared ofter injection. ‘

¢ This report only acoompanies the Commissioner's eopy.
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The serum derived from different horses showed very different curative proper-
ties, which alwsys corresponded with the resulis of the experiments on animals. As
the difference of the results obtained from different sera is one of the chtef proofs of
the efficacy of the seram treatment, the results are given in detail in the following
table:—

{a.) Horses immunised at Florence.

L
BerE:’l nf:::m No. :Se:t“edi:n“ Resoveri e‘. Deaths, Pe:::::t:?;.ot

No. 1 e . 90 25 65 2777
No. 2 ase 412 22 20 52:38 .
No. 8 .. 70 38 32 5428,
No, 4 . 43 23 20 5348
No. 5 . 12 ' 4 § 83-83

' Total ... 257 112 145 $3'57

(b.) Horses immunised in Bombay.

Seromt trom o, O s Rocoveries, | Deaths, P age of
No. 1l .. 47 17 20 8617
No. 2w 24 5 19 2083
No. 8 ... 31 4 17 45'16
No. 4 ... 51 19 82 * 8725
No. 5 o 52 15 87 2884
No. 6 .o . 18 5 8 8845
Total ... 218 75 143 .54-40

(a) Some serum from horses Nos, 2 and 4 immunised in Florence arrived deterforated in .
Bombay and could not be used. Eorse No, 5 could not be further immunised, as after the
plague onses ut Vienna the working with plague microbes was not allowed in Ifaly.

(5) The horaes immunised at Parel have been twice bled except Nos. 2 and 6, which were
once bled ; the latter became unfit for use after the first bleeding.

»

The table shows that the serum from horse No. } immunised in Florence with
which the treatment was commenced in March 1898, gave throughout liitle satisfac-
tion, as out of 90 patients treuted 65 died, and 25 only recovered, giving a recovery ,
rate of 27°77 °fo. The serum of horse No 3, also immunised in. Florence, gave
the best results with 38 recoveries in 70 omas treated, equal to a recovery rate of
54'28 °[a '

This difference is independent from other influences, as both sera were used
under the same circumstances in the Arthur Road Hospital. I think it worth while
to enter into some details of it.

~ From the 12th to the 29th of March the serum from horse No, 1 was used ; 2-1
patients were injected, 18 of whom died and 6 recovered.
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From the 28th of March to the 9th of April, the serum from horse No,'8 was
tried; 19 patiunts were treated, of whom 10:died and 9 recovered.

From the 12th to the 23rd of April, the seranx from horse No, 1 was again used
(2nd bleeding) ; 41 patients wera treated, of whom only 11 recovered.

From the 28th of April to the 12th of May the serum from horse No. 3 (2nd
bleedjnz) was tried. OFf 24 cuses treated, the results were 12 recoveries and 12
deaths,

From the 22nd to the 26th of May the seram of horse No. 1 (3rd bleeding) wns
onoe more used; 6 patients were treated, of whom 1 recovered.

From the 12th of May to the 3rd of June the serum of horse No. 3 (3rd bieedmg)
was again employed ; 12 patients were treated, of whom 9 recovered.

Simultaneously, with the serum of horse No. 1, the sers from horses Nos, 2 and 4
were used ; of 22 patienta treated, 10 recovered, The serum of horse No. 1 gave,
therefore, in every instance Jess recoveries than any of the other sera. The occur-
rence of a sequence of inferior results [rom one serum ( which results were, however,
shill better than those obtaimed by the ordinary treatment) can only be explained by
a variation in the degree of efficacy. The difference im the results, 18 recoveries
in 71 patients treated with tha serum of borse No. 1, and 40 recoveries in 77
treated with the serum of the other horses, is so conmderable that it cannot be due
to chance. '

The recovery rate (vide tabls, page 3) obtsined from the use of the serum
prepared in Florence is considerably reduced by the failure of the first horse with
the seram of which the largest number of pationts was treated. For, if from 257
cases traated with the serum obtained from Florence are dedueied those injected
with the serum from horse No, 1, the recovery rate is 52:09 °/, instead of 43-57°/..

The fact that the later bleedings of this horse did not yield beiter serum
tends to show that the horse was @ priori refractory to effective immunisation.
In fact, some hofses seem never to give active sermin. This is also observed in the
preparation of other sers, as, for example, in the preparation of the anti-diphtheric
seram. A koowledge beforehand asto whether a horse will or will not give an
active plague serum Is as yet impossible.

The table given above shows further that the recovery rate from the serum
prepared in Bombay is up to now 9 °fless than from the’ serum prepared in
Italy. It is difficult at present to account for this. It may be dueio the increased
virulence of the diseasa in 1829, and to the confidence with which the most desperate
cases were subjected to the treatment by Dr. Choksy, the Madical Superintendent
of the Arthur Rond Hospital; or it may be explained by the fact that the horses
liave been bled only twice, as there are strong reasons to believe that the serom
improves with every bleeding. The race of the horses and the climatic conditigns
in India might also lessen the resistance of the animals to the immunising injections
and impair their faculty to produce the substance which isthe curative agent of
the sprum.

The observaiions recorded in this report were made from the 12th of March
to the 81st of October 1898 with the serum prepared in Italy, and from the
1st of February to the 81st of May 1899 with the serum prepared in Bombay.

The total number of patients ireated during this time was 475, Serum for 50
patients was, moreover, given to the Indian Plague Commission by order of the

Municipal Commissioner, and some serum was used for the necessary, control experi-
inents on animals,

For the preparation of the seram 25 bleedings were made, and 78 immunising
injections performed.
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The patients were treated in hospitals and in private practice as follows : —

‘. ’ No, t::a l:;t.ientu Becoveriea, Deaths, Per;:::zrg;.o!
Arthur Road Hospital ... wos ' 408 154 249 . 8821
Maratha Hospital ves oe 28 11 17 3928
Government House, Parel vl 12 8 9 | 2500
Private ... e ane eas 32 19 13 59'37
Total .. 475 187 288 8936

*

The rate of recovery was therefore 3936 per cent. o

These _results appear in thomselves satisfactory«if we compare them with the
following fignres :—

At the Arthur Rond Hospital, 1,190 patients were treated without serum during
. the same period, 233 of whom recoyered, eqil to a recovery rate of 1357 per cent.

At the Maratha Hospital, 3,378 patients were similarly treated, of whom 646
recovered, equal to a recovery of 19'12 per cent.

At the Modikhana Hospital, 1,384 patients were treated, of whom 295 recovered,
equal to a recovery rate of 21'31 per cent.

It is interesting to note that for the whole City of Bombay 24,752 attacks from
plague have "been recorded with 21,193 deaths, equal to a recovery rate of 14'37
per cont,

But it would be entirely misleading, as statistics usually are, if not drawn from
very large numbers, to presume that the recovery rate of 39:36 per cent. represents
the whole efficacy of the serum treatment e:ther in the past or for the future.

To come to a true Judgment of the va!ue of the serum treatment we have not
only to consider statistics, but also all the ocircumstances of the preparation and
application of the serum, which cannot be expressed in mere numbers, although
they may have influenced the results.

As to the preparation it has to be borne in mind that the manufactare of &
curative serum i3 not only the highest, but also one of the most complex problems
of practical medicine, the complete solution of which is not to he arrived at by the
first attempt, but by repeated experimenis, This is instanced in the case of the
diphtheria serum. It took many years and numerous experiments before a satisfac-
tory ourative serum was obtained,

It has further to be rememberod that this report gives the results of a treatment
in its esperimental stage, in which the dose of the remedy, the mode of its application,
and its effects under'varying condmons, had {o be ascertained ; so that the investiga-
tions had to be carried on under conditions unfavourable for statistical results,

But before desling in detail with the ciroumstances of the application of the
serum, I think it necessary to say a fow words about the method adopted in the
expariments, as the results obtained by this method have been questioned.

Whenever a new remedy is recommended there are two questions which have
to be decided in regard to it:—(1), Isit a remedv at all ? (2}, I it generully appli-
cableas a remedy ?
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The first question can be solved immediately by the physicidn ; the solution of
the latter must be left to time and wider experience.

The attempt to solve both questions at once by statistics has been shown tolead
to errors.

We can ascertain the action of a substance on healthy beings by statistics, as we
are able to equalize approximately by selection the eonditions of the individuals ex-
perimented upon : such equalising selaction is impracticable as soon as we have todo
with sick persons. Sickness introduces so many unknown conditions, that compari-
son i8 well nigh impossible, The sick person is an entity by himself, not to be
compared with anybody bat himself. This fact must have struck even a layman,
who had the opportunity of seeing the efficacy of curative treatment tested by the so-
called “ control case ”” method, or by the, method of * alternative cases.” The error -
of such methods can only be eliminated when the objects of comparison are so
numerous, that we may expeat according to the law of probability, to find on both
sides a majority of correspondidg umts

Unfortunately, we can never know beforehand how large the number of obser-
vations must be in a particular instance, in order to eliminate the errors of statistics
as the number must differ with the disease and with the efficacy of the remedy itself. -
Thus the numbet may be small in a-disease, like typhoid fever, where there is plenty
of time for intervention; it must be much larger in plague with its rapid course,
high mortality, and sudden deaths,

As the accuraoy of conclusions arrived at by statistics is in direct proportion to
the number of observations, becoming absolute if the number is infinite, it follows
that with the decreasing number, the accuracy must decrease till it fallsto zero. In
such a case, statistics do not allow-of any conclusion. If we reduce the number of
observations further still, the acourscy may even become negative and the conclusions
drawn from such observations may be positively wrong and contrary fo the truth,

It is this possibility of giving resulis contrary to the truth, which often dis-
credits statistios as a method of mvestlgatlon.

I do not hesitate, therefore, to state here that the clinical method of selecting
such cases, as were thought accessible to cure, approved of by the Health Officer, Col,
Woeir, is the only one employed by the science of medicine at the sick bed in similar
original investigations, and that the experimenters gould not have adopted a statis-
tical one without derogating from their dignity as physicians, nnd without putting
themselves in contradiction to the principles of their science.

In science generally statistical methods of investigation are only resorted to
when other more reliable means are not applicable.

Medicine especially, having for its object the human body, with its thousand fold
_ varying abrormal conditions produced by disease, excludes statistical methods from
the sick room, as statistios are incompatible with the first principle of medicine—the
principle of ¢ndividualisation, ..

But, even setting aside soientific principles, there was also a practical reason for
clinical selection. It was necessary to come to & conclusion in short time and with
little material, 8s it was not known how long the experimenis could be continued.

~ Under these oircumstances this could not be done by statistics which bad to be based
on large numbers in order to avoid essential errors, on numbers much larger than
were oonsidered sufficient by some,
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In fact, within a few weeks after the beginning of the experiments, no doubt
was left in the minds of the experimenters that the treatment was effectivé, althongh
the resulis -were, at the time, anything but favournble from a statistical point of
view,

And last, but not least, I cannot omit to say that the statistical methoed in its
application to human beings is repulsive to the physician who does not loock upon
pationts a8 mere objects of experiment, but as sui similis when he is called upon
to help and to cure.

We come now to explain the principles followed in the selection of cases.

The first principle was to select for treatment oases which were admitted in
the first days of disense ; for it is obvious that, in a disense which leads usually to
death within four days, early treatment give the only chance of recovery.

It has been said that this principle brings about the selestion of cases which
have the greatest ohance of natural recovery. To this I can give the answer of Dr.
Simonds quoted in his report on the patients ireated by him at Karachi with Roux
serom, that it is a * gross error,”

Experience and statistios show that in hospitals the highest mortality is just
amongst the patients admitted in the first days of disease, Thus, this principle
leads, on the contracy, to the selection of patients the mortality in whom is higher
than the average. ' '

Considering farther, that, on the one hand, more than 80 per cent. of the patients
admitted in the large hospitals are evidently moribund and beyond any possibility of
regovery, dying, within 24 hours and even less after admission, and that, on the other
band, about 20 per cent, recover under ordinary treatment, it was thought hest to try
to exclude both categories from the serum treatment. The first, because it could not
reasonably be expected that any treatment comld be effective in patients already
showing signs of approaching death ; the second, for mere ecovomy and in order to
meet beforehand the objection that the treated patients would have recovered with-
out specific treatment., In itself there is naturally no ressomto exclude the latier :
in such patients the recovery may be hastened and sequel® prevented. It would,
moreover, be unsafo to rely on nature unaided, when the'mortality is one of 8Q per cent.

It was usually easy to exclude patients recovering by nature from the treat-
ment,

Experience and statistica show again that-in hosPitaE the majority of recover-
jes by nature takes place in patients admitted in the later stages of the disease, -
when the battle for life has already been fought and won outside the hospital.

Greater difficulty was, however, experienced in excluding the small number of
patients brought to the hospital in the first days of disease, who might have recovered
by themselves, and there is no doubt that some such cases came under treatment in
coneequende of the impossibility of recognising them s such,

But the greatest diffioulty was encountered in excluding cases beyond hope of .
recovery. Unexpected sudden changes, never for the better but always for the worse, -
are #0 tommon in plague, that even the most experienced fail in predicting the
course of the disense. So it happened rather often, that death followed some hours
after the commencement of the treatment, thus demonstrating the error in prognosis,

It may appear to the superficial observer that the exclusior of moribund cases
must have influenced favourably the resnlts of the serum treatment. This is by no
means the case, The place of the excluded moribunds was taken by other patients,
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who, although not moribund, would have died later on under the ordinary treatment,
The decisiv8 factor in the selection is the exclusion of the patients recovering by
nature ; and this facior went against the seram treatment. Sometimes no selection
was made, e.g., in private practice, and again at the Arthur Road Hospitel, when
suitable patients came in in small numbers at a time when the urgency of reporting
on the progress of the experiments did not allow of any delay, In May 1499, by
special request, the cases were taken alternatively for treatment, .

In other instances, the cases were selected by the medical officers in charge of

the respective hospitals and also so-called *ocontrol cases” supposed to be in a simi-
lar condition. Sometimes patients known to be hopeless were injected in order
to study the effect of the treatment on special or distressing symptoms.

It is thus to be seen that, although selection was the rule, patients came also
in other ways under the serum treatment; and.it is further clear, that the selection,
far from giving undue advantage to.he treatment, put it, on the contriry, af
distinat disadvantage.

*

So much for the method of clinical selection,

As to the results claimed for the treatment, it seems to me that they must be
accopted ns established, if the general recovery rate from plague was at the time,
in fact, about 20 per cent, which has been taken as the basis for comparison, and if
the higher recovery rate of 39-36 per cent obtained by the serum, was not due to
. the selsction,

To prove this, I shall proceed in the following purposely on statistical lines,
and shall confine myself only to the patients treated at the Arthur.Road Hospital
for whom all the necessary data are at hand,

As an introduction to these statistics I may be permitted to give here shortly,
the history of the serum treatment.

The first patients were treated, in June and July 1897, at Poona and Bombay,
by Professor Lustig himself, Out of 30 patients selected by the officers in charge
of the.respective hospitals, 26 recovered and 4 died.” It was on the strength of
these resglts that the Bombay"Municipality requested Professor Lustig to continue
the experiments. ‘ ,

When Professor Galeotti and the undersigned came to Bombay in March 1898,
with the serum prepared for the .Municipality, they came naturally with high
expectations which, however, were not at first fulfilled.

The treatment was commenced on the 12th of March 1898 at the Arthur Road
Hospital with the serum of horse No, 1.

The epidemio was raging with ucusual severity and seomed to buffle all
medical efforts, .

No appreciable curstive results could be obtained in the first weeks; and had
it not been for the clinical observations showing undoubtedly that the specific

" trestment was not without beneficial effect, the experiments would have been
abandoned at this early stage.

The arrival of a new serum was ansiously awaited, It come on the 26th of
March, and with it the solution of the problere. It was obtained from horse No. 3,
and was first used on the 28th of March.," The difference in the efficacy of the
first and sscond serum was not only unmistakable olinically, but soon also evident
numerically as hos already been shown in detail (vide page, 8).
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There could niot have been a more concliise proof of the efficacy of the freat-
meént than the marked difference of the results obtained. The experimenters thought
themselves therefore at this atage, entitled to the conclusion that by Prof. Lust:g 3
method a sernm with high curative properties could be prepared.

Further experience substantmted this belief, although disappointments were not
wanting, : . . -

The experiments were continged till 31st of QOectober 1898, during a recrudes-
gence of the epidemie, which is known for its high mortality.

The treatment was then discontinued till Fébrnary 1899, while sernm waa being
prepared locally at the Municipal Laboratory at Parel.

In February 1899, when the. saverest epidemic Bombay ever saw, was rapidly
increasing, the treatment commenced again and has been continued without in-
terruption up to date,

As the bulk of patients were naturally treated when they were numerous, the
results reported here have been chiefly obtained during the height of three epidemics
of exceptional viralence,

Considering this, and the exclusion of mild cases, and the most unfavourable
conditions of application in a large Indian plague hospital, it can be said, without
exaggeration, that the serum hds been put to a test as severe as can be conceived.

And now to the statistios,

From the 12th of March till the 31st of October 1898, and from the Ist of
February éill the 81st of May 1899, 403 patients have been treated with the
serzm at the Arthar Road Hospital, of whom 154 recovered, the recovery rate .being
8821 per cent, During the same time 1,190 patients were treated without serum,
with 233 recoveries, the recovery rate being 19'57 per cent. Altogether 1,593
aoute ocases were- admitted into the hospital, 387 of whxoh recovered the rate
being 24'29 per cent. .

¥f the serum has really saved lives, the fotal recovery rate at the Arthur Road
Hospital must have been higher thaz in other hospitals in which a similar class of
patients was admitted. But none of the other public hospitals receives the ordinary
low caste patients who form the bulk of admissions at the Arthur Road Hospital;
still we shall take for comparison the Maratha and the Modikhana Hospitals and
will gee what was the recovery rate from plague there during the same period. '

At the Maratha Hospitals, 3,378 patients were admitted from the Ist -of March
till the 31st of October 1898, and from the 1st of February to the 31st of May 1899
of whom 646 recovered ; the rate of recovery being 19'12 per cent.

.At the Modikhena Hospital, 1,384 patients were admitted during the above
period, of whom 295 regovered ; the rate of recovery being 21-31 per cent, -,

In both hospitals together; 4,762 patients were admitted, of whom 94} re-
covered ; the rate being 19'76 per cent.

The recavery mte at the Arthur Road Hospital was therefore 45'3 per cent,
higher than in the former two hospitals, although the patients admitted to them are .
it general, of 8 better and more resistant class, hetter fed and,as a rule, earning
wages, . .
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Tt has, moraover, to be noted here that, in the account of the Arthur Road
Hospital, 53 convalescent patients are not included, who were transferred from other
hospitals which were closed with the decline of the epidemic in. 1898, If they be
included, the recovery rate of the Arthur Road Hospital is 26'73 per cent. This
would probably be the correst number for comparison, as no doubt also the Maratha
ond Modikhana Hespitals had convalescent admissions in 1898, which are not
seprrated in the records furnished to me. The surplus on recoveries would be in
such a case 7 per cent, in favour of the Arthur Road Hospital.

Still, as I cannot give the exact number of such eonvalescent patients’ admitted
into the other hospitals, I shall not take advantage of the doubt, but basemy con-
clusions on the lower recovery rate of 24'29 per cent.

The average recovery rate of 1976 per cent. in the two other hospitals enables
us to ascertain statistically what advantage the selection gave to the serum treaiment.

It is clear that the recovery rate of the non-serum patients of the Arthur
Road Hospital ought to have decreased, if the increasein the recovery rate of the
serum patients was due to the selection.

The recovery rate in the non-serum cases was 19'57 per cent, at the Arthur
Road Hospital and 1976 per cent. in the patients treated at the other two hospitals.
The difference, therefore, is 019 per cent, This difference may be taken as the
numerical expression of the advantage the serum treatment derived from the selec-
tion.

To eliminate this advantage, we have to add this difference to the recovery rate
of the non-serum patients at the Arthur Road Hospital which is then also . 1276 per

cent,

A the recovery rate in the seram cases is 38:21 per cent, the difference of 1845
per ceot. must be credited to the serum.

This number being based on merely statistical ealeulations, cannot express the
real efficiency of the.sergm treatment, becanse the experiments were not conducted
for statistical purposes. '

If we remember that the first principle of selection brought to the serum
treatment cases in which the recovery rate is lower than the average, and that the
recond principle excluded, as far as possible, ‘mild cases, in which the rate is
higher than the average, we arrive at the conclusion that the serum treatment must
have favoured the results in the non-serum cases,

In faot, such favourable influence is the necessary eonsequence of the principles.
of solection. | :

Whereas the addition of moribund patients within the limits in which it took
place was irrelevant for the recovery rate of the non-ssrum oases, this rate had to
increase, because a larger number of mild cases came to the non-serum side thar
corresponded to the incidence among the ordinary admissions. Although thead van-
tage the non-serum side thus derived from the selection cannot be put down in
figures, it is real and not to be denied. It helps to explain the fact that the recovery
rate of the non-serum pases is even higher than that of the patients of the intermediate

. period, in which the serum was not used, and also that the recovery rate in the mnon-
seram cases is only 019 per cent. lower than that of other hospitals receiving patients
of botter stamina. ’ '
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That the addition -ol‘mof-ibun'ds to the non-serum cases has not inAuencel their
Tacovery rate, is shown by the following figures :—

Of the 43 serum cases 63 died within the first 24 hours and 68 within the next
24 hours sfter the baginning of the trestment. Asthe day of admission was -not
always identical with the day of the begioning of the treaiment, the reipective figures
2re 52 and 58 in regard éo the sdmissicn. The serum cases had therefore 27
per cent. desths within the first 48 hours after admission, For the 1,190 non-
serum cases the fignres are 445 nnd 227 respectively. The deaths within the 45
hours are therefore 672 or 56'47 per cent. As is well known, the moriality within
the 48 hours after.admission is 50 per cent. and more in the large Plague hospitals,
and therefore its increase in the non-serum cases is at the most 7 per cent, That a
greater number of patients who die within the first 48 hours cannot influence
unfavourably the resovery rate, s long us the exchange does not take place i in the
class of recovering patients, is obvious,

The 7 per cent. more deaths within the first 48 hours after admission in the
non-serum cases correspond probably to the number of patients who died a few hours
aftor admission and could not possibly have been taken for treatment, as patients
arriving in the evening had to wait ill the next morning before the special line of
treatment was decided upon by the Medical Offier.

Hence the exclusion of moribunds was due to involuntary eanses rather than to
anything else. When intentional; it was strictly confined to actually dying patients.
That the principles of selection were so rigorously adhered to, reflects great credit
to the consoientiousness and ability of Dr. Choksy, by whom the selection was made
m the majority of cases.

We have already seon from the comparison with the recavery rate of other
hospitals that the selection brought no advantage to the serum treatment, This can
be further demonstrated from the records of the Arthur Road Hospital itself. Dur-
ing the months of Novembar and December 1898, and January 1899, the serum treat- .
ment was discontinued as no seram was available. During this time 273 patients
were admitted, 51 of whom recovered, the rate being 18'68 per cent. or 0'89
por cent. lower than in the non-serum cases of the serum period. The total recovery
rate of this serum period compared with the above period gives a difference of
95'61 per cent. in favour of the serum. _Or we may put it in another way..

From the 12th of March to the 31st of October 1898, the serum was used during
the epidemic and the reorudescence : the admissions were 663 with 186 recoveries or
28'05 por oont. the 53 convalescents being exoluded. Daring the inter-epidemic
months of November and December 1898 and January 1899, the serum was not
used : the admissions were 273 with 51 recoveries or 1868 per cent.

From the 1st of Fobruary to the S1st of May 1899 the serum was used again :
the admissions were 930 with 201 recownes or 21'61 per cent.

Thus the ‘total recovery rate wns kigher in both periods in which the sorum was
used thau in the period in which it was not employed, although considering the
epidemiologioal conditions the contrary should have been the case.

That the higher total recovery rate at the Arthur Road Hospital was due to the
serum treatment and not to other onknowne influences, is directly proved by the fact
that in 1898 as well as in 1899 the recovery rate rose immediately with the com-
me2acement of the treatment in spite of the synchronons rising of the epidemic.

L
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The reeovery rate atthe Arthur Road Hospital: was 22119 per cent. in
Februury 1398, rising to 24'89 per cent, in March, whereas at the Maratha
Hospital the rate was 18'84 per cent. and 12:28 per cent. respectively. (In the City
of Bombay, 4,750 attacks and 4,493 deaths have been recorded in Februnry 1898,
and 4,780 nttacks and 4,969 deaths in March.)

A similar increase in tha recovery rate following the introduction of the treat--
ment was exparienced in February 1899, In January of this year, 178 patients were
admitted, of whom 29 Fecovered, the rate being 16-29 per cent.
number of admissions was 324 in February, indicating the rising epidemic, the
recovery rate was 20°68 per cent. or 4:39 per aeat. higher than in the previous month.

Although the

The Maratha Hospital, on'the contrary, had 430 admissions in January 1899 with
85 recoveries, the rate being 19-76 per cent. or more than 3 per ceut. higher than at.
the Arthur Road Hospital in January, It had 769 admissions with 127 recoveries in
February, the rate being 16:51 per vent. or more than 4 lower per cent. than at the
Inthe City of Bombay 1,879 attacks
and 1,591 deaths were recorded in January 1899, against 3,476 attacks and 3,038
deaths in February, the rate being 15:32 per cent. and 12'60 per cent. respectively,

Arthur Road Hospital in the same month.

. The corresponding figures of the Modikhana Hospital conld not be given, as the

recovery rate for single months is worked out on a different basis, but there is no
doubt that also there the rate followed the general course of the epidemic, which was
at its worst in March 1898 and in February and March 189%.

I bave nothing further to add fo the above, Even the most sceptical will admit
that the incresse of the recovery rate at the Arthnr Road Hospital in both years and
just in the month of the beginning of the seram treatment, cannot bave been
accidental considering that the rate became lower everywhere olse. '

As might bs expected, the influence of the serum treatment tended to show itself
not only in the saving of life, but also in thé prolongation of hfe in patients who

. eventually died.

The patients with the hopeful red L on their temperature charts—the sign of
the sorum treatment—lived distinctly longer than their less fortunate neighbours,
who died with appalling rapidity. '

If we look into the statistics for the expression of the prolongation™ of life, we
find it in the reduction of the mortality within the first 42 hours after admission.
Comparing the mortality within the first 48 hours after admission in the different
periods of the years 1898 and 1899, tim reduction dueto the sernm treatment is

unmistakable, The following tables give the details :—

No. 1..

NON-SERUM TREATMENT

SERUM TREATMENT.

1898,

1898,
Jan. till 12th 1999, | g0 Newich 1899.
Mhplrlcg; l1::01. January. o) sz Feb. till June.
Admissions ... one 1471 178 663 980
Deaths within 48 hoars ... 720 115 809 473
Peroentage .... e 64:60 46:60 5086

48'94

P ——
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No. 2. _
T SERUM PERIOD Jrpmr
13th March till [ T ERAEDIATE
) ) 10th Nov. 1898 ; Nov. Dec. 1898,
) ' ' It Febl'st;g June, Jan. 1899,
Admiﬂi.ﬂnﬁ- T ana \ e LT 1,593 27 3
Deatba within 48 hours 782 156
Percuntage e e s , wes * 4908 57'14

Most remarkable is the reduction in the mortality within 48 hours which took
place from January to February 1899, It amounts to 14 per cent. and is fu]ly estab-
lished in February, the month of the beginning of the treatment with 324 admissions
and 165 deaths within 48 hours, What was to be expected from an epidemic which
in its initial stage had & mortality of 64 per cent. within 48 hours after admxsswn, can
probably be gathered from the records of other hospitals.

The prolongation of life is still more evident from the following table :—

NON-3ERUM CASES, SERUM OQASES,
. Total. Pexcootage. | Total | Poroentege,
Deaths within 48 hours ... 672 5647 110 2729
Deaths lsteron = 285 2894 © 183 | 8449
Recoveries " - 233 1957 154 8821
Total ... 1,190 | ... | 408

It is to be seen that the non-serum cases have only double the number of deaths
later on, although their total number is three times larger than that of the serum cases,

Tt is further interesting to observe that in the non-serum cases the percentage is
highest for the deaths within 48 hours, lower for the deaths later on,and lowest for
the recoveries. In the serum ocases just the opposite is the case. This corresponds
with clinical observations, )

In o ceriain number of patients the serum seems to have no effect ‘whatever.
They die within the first two days.

Ia a large number there is so decided an improvement after the first injections
that recovery is hoped for. Then the patient gradually changes for the worse in spite
of the continued treatment. It seems as if by the first injections the infection has
been overcome ; but the patient dies in consequence of the irreparable degenerative
changes which have already taken place. . ‘

In the largest number of patients in whom such changes are not established, the
improvement after injection i is followed by recovery.

As it has been said that the results of the serum treatment are not in conformltv
with the axiom of serotherapeutirs, * that the earlier the trentment the more favourabla
the prognosis™—-an axiom which in this relation holds good for any kind of treat-
mont—I shall analyse the distribution of the recoveries over the different days of ill-
ness on which the patients came in for treatment.
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In this connection I should like to correot an error regarding this distribution
which occurs in Capt. Childe’s report, dated the 4th of April 1899, No, 226, to Sur-
geon-General G, Bainbridge, M.D., concerning 148 patients ireated with Prof. Lus#
tig’s serum from Febroary 2nd to March 27th. Capt. Childe gives on page 19 a
table showing the number of patients treated on the different days of illness. As-
cording to this table, out of a total of 148 patients, 30 received treatment on the first
day of illness. He states further, on page 20, para. 6, that 22 of them died, the mor-
tality being 73'3 per cent. and demonstrates that, contrary to the axiom of serotherd-
peutics, the mortality of the patients treated on the first day is higher than that of all
the patients who underwent the treatment ; the figures being 733 per cent, and 69'7
per cent. respectively, and continues by saying * that this points to the same conclusion, -
namely, that treatment by Prof. Lusiig’s serum lias not much influence on the
course of plegue.”

These statistics need rectification. By looking eloser through Capt. Childe’s
report one will find that of the 30 patients admitted on the first day of disease 4 re-
ceived the treatment on the day after admission, that is, on the second day of diseasé.
On the first day there were therefore 26 patients treated, of whom 18 died and 8 re-
covered ; the mortality being 69-2 per cent,

Hence the ;n;)rtality of the patients who received treatment on the first day
, was lower than the mortality of all the patients who underwent the treatment ; the

figures being 69°2 per cent, and 69'7 per cent. respectively, instead of 73-3 per.cent.
and 697 per cent, as stated by Capt, Childe,

This error to consider the day of admission as identical with the day of the
begiuning of the treatment amounts to 11 for the patients admitted on the second
day of illness and has vitiated the corresponding statistics and the econclusions drawn
from them, which Iatter had in any case a very limited value indeed, based as they
were on results which could be materially sltered by an error of 4. '

It is worth mentioning here that in Capt. Childe’s report the Maratha Hospital
shows 9 patients treated on the first day, in a total of 12, and the Arthur Rosd
Hospital only 12 such patients in s total of 125.

After this nec.essary digression I retarn to my subject. The relation between
recoveries and days of illness on which the {reatment, commenced, is shown in the
following table :5—

Paye of illnem, No}-g&;:;i.enh Becovering, Pe::::'t:g of
1st 1) 87 . 1‘# 37'8
2nd ves 140 49 85 *
ard 117 89 353
4th . e b4 26 » 481
.l')th [ 24 ' ;2 50.
Gth vee 13 6 461
7th ves 18 8 444
408 154 3821

Tn remarking on the ahove it is sarprising .that so few patients received
treatment va the first day of illness, The reason is that only about 6 percent. of the
admissions are patients in this early stage, at least ut the Arthur Road Hospital.
Theae palients are moreover mostly in a very bad condition. Their mortality is
very high and many of them die soon after admission,
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1t is a serious disadvaniage for the serum trestment in our plague hospitals
that on the first day of disease when the chances of recovery ave favoumble ea fow
patients are admitted. -

The . majority of patients were admitted to the hospital and received serum
trentiaent on the second and third days of illness,.

From the third day the number of treated decreases considerably, and this out
of proportion to the number of admissions, This is due to the selection,

After the sixth day only 18 patients were treated, in all of whom protracted
dangerous symptoms ealled for special intervention,

If we compare the percentage of recoveries on the diﬂ'erent'days without giving
undue weight to this comparison, as the figures are small, we see that for the first
three days the recovery rate corresponds to that axiom of serotheraphy which has
already been referred to. At first sight, in apparent contradiction to the above-
mentioned axiom, is tHe higher recovery rate for the fourth and the following days.
To understand this discrepanay, which has also been noted in the results of other
plague sera, we have to remember that no treatment can esaentially_alter the curve of
mortality of a particular disease. It can only keep it lower on the whole and
modify it in certain phases, but the characteristic features must always remain. We
can even perceive that in a single instance the recovery rate might be cent, per cent,
higher in patients who came late to treatment, if this gorresponds to the normal
curve of mortality of a disease, We have, therefors, to see how the curve of mor-

tality from plagune runs normally.

If we put the time of incubation down to 10 days we may say that in the first
days no deaths ocour, In the later days of incubation deaths, no doubt, occur, but
they are not always recognized as due to plague, evident symptoms being absent.
With the eleventh day of infections or fizst dny of illness manifest symptorus set in, the
disease reaching its height in the majority of cases already on this day. The curve
of mortality rises suddenly almost to its highest point, which is arrived at on the third
or fourth day of illness, Then the mortality deolines slowly to the sixth or seventh
day, boing somewhat lower on these days than it was on the first, The decline
continues in moderate progression tilf the tenth day which can be looked upon as the

end of the asute Btage.

Patients in the incubation period are almost never to be found ih hospitals, which
is unfortunate, as in this peried, or even in the first hours of the first day of illness,
serum treatment can arrest and abort entively the disease as was experienced in some

citses.

The ourve of mortality in hospitals begins therefore on the first day of illness
and is higher than among patien'ts treated outside, as only such patients are brought
in who show very severe symptoms in the beginning. There is in fact little diifer-
ence in hospitals between the mortality of the patients of the first or the third day,
which latter shows the highest mortality. From the third day the mortality may
deviate probably little from the general mortality. As has already been mentioned,
the mortality in the serum cases follows the mortality in hospitals for the first three
* days, the mortality being highest on the third day. With the fourth day the morta-
jity in the serum cases falls off considerably more than in the non-serum cases,

How can we explain that the serum is effective even at this later stage ? Clini-
cal gbservation gives the information,

Plague is characterized by attacks of three to four days’ duration. Tha first attack
is the most maliguant one ard carries away the most victims, Then there js 4 skort
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remission ‘of symptoms indicated by a fall in the temper;;ture so frequent on the
third or fourth day. - Patient and disease seem to gather strength for the final
struggle. , -

At this stage, before the relapse comes on, the serum has proved usefa] ;
hence the quicker declining of the wmortality on the fourth day. We have reallya
" wew first day of disease, snd the patient who had resistance enough to survive the
more dangerous first onslaught comes easier over the second one with the help of
the serum, than with his own exhausted resources.

Were it not for this critical relapse the serum could not have any influence on
the course of the disease after the third or fourth day, as it can only act against the
infection and not against its established consequences.

The possibility of checking or mitigating the relapse is a most important and
favourable feature of the treatment in Indian plague hospitals whither patients come
usoally too lale for the treatment of the first attack.

We understand now ‘why the rate of recovery in patients of the Jater days is
cent. per cent. higher than in those of the earlier days. The absolute pumber of
recovaries is naturally always higher among the more numerous admissions in the
first days of illness.

I have tried to bring the results of the limited statisties available into harmony
with the knowledge derived from the clinical observations of the disease and of the
treatment, and I admit willingly that my deductions mey have to be modified in the
, light of later éxperioaces. Still the chief point in question, the efficacy of the serum
treatment, even at o lator stage, will remain untouched, however the connaction of the

facts may vary.

I have little more to say about the patients of the Arthur Road Hospital. The
grent majority of them were low-caste Hindu males who have gemerally a morta-
lity 2'3 per cent, higher than Hindu females, so that also in this respect the
seruin was not favoured.

All nges were represented, the youngest child was four months, the eldest man
75 vears, Forty children under 10 years had a recovery rate of 50 per cent, It'can
be said that they answer best to the serum treatment. Their mortality is in general

the lowest. .

In order to judge of the severity of the treated cases I attach copies® of the
charts of temperatare of the first 100 patients who recovered under the serum treat-
ment as well as the corresponding ones of the patients who were under the ordinary
treatment. They bear out fully what has been said about the selection of cases.
No other dlinical details ere giveh than the curve of temperature during the acute
stage, which may be taken as an approximate index of the course of the

disease.

Uertain charts have been signed on the right corner as “mild”; taking as
griterion the shortness of the ecgte stage, the low temperature and the admissions on
the later dnys. This classification has no scientific value and does not always cor-
respond with the facts; it only facilitates comparison. Strictly speaking, such
comparison is imposaible as the mild course in many serum cases Was bronght. about

- by the {reatment,

¢ Thesc copics only acccmpany the Con misaiuner’s copy.
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Still, as the charis are written with all the modifications due to the serum, there
sre only 27 charts that could be marked “ mild ; * whereas from the charts of the
non-ssrum patients 54 had to ba putdown as “ mild,” Special attention is drawn to the
chart No. 22 of a patient who came a few hours after the appearance of the first
symptoms to the treatmment, The curve of temperature under the influence of the
serum suggests & mild attack ; but, as a matter of fact, the case was a desperate
one, with numerous plague bacilli in the blood. - -

Careful examination and comparison of the charts leave only two alternatives
open ; either the recoveries on the serum side have been obtained in paiients who
were on the average more gravely affected than the patients on ‘the other side, or
thah the more severe course shown by the charts is due to the serum.

Although no less an authority than Dr. Ruffer, of the Indian Plague Commission,
hinted that the high mortality at the Arthar Road Hospital—it was still higher at
other hospitals—may be in causal! connection with the application of the serum, I do
not think it necessary to deal seriouwsly .with such an sssertion. It is not only
contradicted by all facts coniradicted in this report, but also by all experience of the
serum treatment in other diseases,

No curative serum has yet proved harmful as long as it was sterile and not
used in doses in which blood serum in general may sometimes be injurious. The
inocuousness guaranteed, the prejudice against the serum treatment seemms very
strange, and stranger still it seems that this prejudice is prevalent just amongst that
part of the population which ought to know better and would eventually benefit thd
most by the treatment,

For completeness sake it may be mentioned that Lustig’s serum has been tried
‘in pneumonia, malaria, relapsing fever and streptococic infection in order to
demonstrato its specific action, As was expected it showed meither good nor ill
effects, It was forther tried on healthy persons without causing the slightest
inconvenience.

The patients treated outside the Arthur Road Hospital do mot aall for many
remarks, Sixteen were treated in 1898 and 12 in 1899 at the Maratha Hospital.
The recoveries were 8 and 3 respoctively. The clinical notes show that the cases were,
with few exceptions, of a very severe type, and that the Marathas seemed to answer
better to the serumn than to the patients of the Arthur Road Hospital.

Twelve putients were treated at the Parel Hospital in 1898 with the serum of

horse No. I, three of them recovering, eight patients who had been taken as control,
all died,

Of more interest are 32 patients, treated in private practice, 19 of whom
recovered. They were from the middle classes and of different nationalities.
Some were hopeless and only treated at urgent request, Still the pumber of .
recoveries indicates clearly how much more offectivedhe serum treatment is when
applied under better conditions of lifa.

1 pass .now on to the clinical featnres of the serum treatment. Foremost
in evidence is the antithermic action of the serum which is seldom wanting
eveu in pationts who in the end die, The incrense of the arterial pressure
and the improvement in the condition of the heart can be demonstrated by the
sphygmograph. DPelirium and headache very often subside considerably and the
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patient becomes quiet and falls osleep. It is surprising how quick & dry fongne
sometimes gets moist after one or iwo injections, even in patients who die later,
The bubo does not inoresse in size and sometimes diminishes distinetly, becoming at
the same time less tender and reabsorbing oftener than otherwise, The recovery is
speedy snd sequel® appear seldom, if the patients come early for treatment. The
first signs of the influence of the treaiment show themselves usually within 12 hours
after injection. A decided improvement in the gemneral condition of the patients
takes pluce in the majority of cases within 24 hours, and is naturally more pronounced
in patients who recover.

Contra indications for the use of the serum do not exist, Still if o patient is
sinking in. collapse, it is wise to delay the injection, lest the antithermic offect may
coincide with the collapse, and death, shortly after ihe beginning of the treatment,
be attributed to the sernm, In such cases, it is better to try to improve the heart's
action by the use of stimulants. If the heark improves then the serum may still be
nseful : if the heart cannot be revived, then the serum is useless and is probably not
absorbed quick enough to be effective,

It basalways to be remembered that the serum influences symptoms only indirect-
Iy through acting upon the cause which has produced them. The exact mechsnism
of this action is not sufficiently known as yet. All that we can eay at present is
that recovery by eurative as well as immunity by prophylacti¢ treatment is due to
2 reaction in the body's tissues brought on by the respective agents. Sometimes
without apparent reason nu such reaction is produced ; then cure and prophylaxis
ful. - ‘

The seram gives the best results as may be expected in the forms of plague
in which recovery by nature is more frequent, .., in uncomplicated bubonic plague.

Cases which show signs of septiczemia from the beginning can be cured,-if the
serum is used on the first day.

Mixed and secondary infections are unfavourable. The recent investigations of
the Austrian aod German Plague Commissions have shown that in & considerable num-
ber of patients, death is not direotly due to plague, but to infection by varions cocci.
Plague, no doubt, paves the way for other micro-organisms which find a suitable soil
in n body weakened by its action. Against the coccic infection, the plague serum,
as a specifio remedy, is without any effect. We can, therefore, appreciate still more
the necessity of esrly trentment which, by checking the plague at its beginning,
prevents the infection by other bacteria:

The frequency of such bacterial associations may vary in different epidemics
of plague, as it is known to vary in’ other diseases in which such associations also
occur, and they may have something to do with the malignity of certain epidemics and
the nou-typical course of single cases. In these mixed or secondary infections,
a combined serum treatment may prove efficacions and is cerlainly worth

trying. “~

Unfavourable also are complications with relapsing fever, or malariz, which
woro not infrequent in the phtients at the Arthur Road Rospital.

No cures have bLeen cbtained in plague pneumonis, Comparatively few such
cases have been treated, as pucutadnia patients are mostly beyond help when they
_ are admitted. ‘

Symptomatio treatment is not to Le neglocted in serum cases. The patients
at the Arthur Rond Hospital recoived a small quantity of rum every two hours and
oardino stimulants when the heart showed signs of impending failure.
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In order to facilitate a review of the facts relating to the efficacy - of the serum
that have been brought forward in this report, the following summary may ba

giveh :—

{a) Clinical statement—

1.
2.
3.
L
5.
6.

Fall of temperature,
Increase of srterial pressure.

Mitigation of nervous symptoms,

" Lessoning of tenderness in the bubo.

Dimination of size of the bubo.

More frequent re-absorption of bube,

(b) Statistical statement—

1.
2.

6.

Yarying effioncy of the different sera employed.

Higher recovery rate in the serum cases than in the non-sernum
oases,

Higher total recovery rate in the serum periods than in the inter-
mediate period.

Ingrease of the monthly resovery rate ceinciding in both serum
periods with the commencement of the treatment.

Lower death-rate within the first 48 hours after admission duriﬂg
the serum period than during the intermediate period.

Higher total recovery rate at the Arthur Road rospital during the
time of the serum treatment than ot other hospitals where the
serum was not employed. '

There is no missing link in this chain of proofs and the curative properties of
Prof, Lustig’s serum have, therefore, to be accepted as an established fact.

If I were to compress the conclusions to be drawn from this evidence in one
sentence, I should say that “by Prof, Lustig’s method & curative plague serum can
be prepared which has shown in ita experimental siage results which allow a hope

“that the serum will become an effective weapon in combating the disease,”

Considering now the t;pplicutiou of the remedy to a disease which attacks so
*numerously the poorest class of the population, one has to admit, hard as it is to
admit it, that the practical value of the serum is in direct proportion to the percentage
of recoveries which can be obtained under the unfavourable circumstances common
to susk a class of population. If this percentage falls under a certain standard, the
cost of the preparation of the serum may be prohibitive,

Having asoertained by the clinical method, that the serum cures, it is aki impor-
tunt therefore to ascertain, by an ndequate methed, wiich will be also convincing to
the public at Inrge, how many it cures. The treatment with the serum is there-
fore being continued at the Arthor Road Hospital, every alternative case being sub-

jected to it.

No fandamental objection can be raised now against statistics as the experi-
mental stage of the treatment is past. Variations on the preparation or application
which may still have to be adopted, will serve as improvements only. Such improve-
ments are siready under contemplation. They have not been attempted until
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now a8, owing to the small number of the horses, a good method could not be aban-
doned for a possibly better one as long as the efficacy of the serum was not univer-
sally acknowledged.

After all that has been said about the errors of statistics, it is hardly necessary to
repeat that the number of observations must be large, If I should be called upon to
fix this number, I should say that at least 500 comparable observations will be
necessary in order to allow reliable stalistical conclusions, But if the observa-
tions are made under the varying conditions of different surroundings or by persons,
not familier with the treatment, new unknowa factors are introduced and the number
of observations has to be still further increased, It is for this reason that the experi-
menters are as yet reluctant to have the observations scattered over different places,
the supply of serum being still limited,

The issue at stake is of such great importance that every step forward has to be
taken with the utmost precautions in order to avoid accidental non-successes. These
remarks may also be applied to the use of the serum in private practice where the
indiscriminate administration of the serum may discredit it in single instances.

 This disadvantage, however, will be greatly counterbalanced by the favourable condi-
tions of application, and we may expect from private practitioners early accounts of

good resulfs,
What are the best results we may hope for in hospitals ?

Provided future epidemics are not of increased virulence, the percentage of re-
coveries ought to be higher than it was in the selected cases. Firstly, because ihe
results of the past have been obtained in patients who, owing to the selection, would
have had an increased mortality under the ordinary treatment, and secondly, because
we may expeci that sooner or Jater the production of a sexum of the highest activity
will be the rule.

The efficacy of o serum must not be judged by the average results which have
been obtained, but by the dest results. If a serum with high curative properties has
once been prepared, it will be possible to prepatre it again, and with certainty. This
is merely a question of time and experience,

Considered numerically, it may be said that about 80 per cent. of the patients at

-the large plague hospitals die within the first 24 hours after admission, aud that re-

covery in them will be exceptional even with the best serum. Within the next 24 hours

another 20 per cent. die: that many of these may be saved is open to doubt.

About 20 per cent, recover under the ordinary trestment. Thus there remain 30

per cent. in which there is the possibility and probability of the serum influencing
recovery.

An incrense of the recovery rate from 20 per cent. to 50 per cont. is what we
can confidently hope for.

It can be said that this does pot correspond to 26 recoveries in 80 cases treated
by Prof. Lustig in 1827, To thia I would reply, that a generali=ation from the lower
to the higher number is in itself erroneous, that the average recovery rate in 1897
was 15 per cent. to 20 per cent higher than it is now, and that the treated patients
were mostly Mahomedans or soldiers of good physique, well fed and brought early
to the hospital—all the above conditions being favourable tosthe serum treatment.

. That by the serum treatment a mortality of 80 per cent. should be reduced to an
insignificant number, as scme demanded, is an exaggeration which could only have
been indulged in by those whe were ignorant of the clinical features of plague. -



339

Iz private practice a higher recovery rate wili be obtained.

If the above estimated benefit is approximately correct, would the incrense of the
recavery rate from plagae by 30 per cent. constitata the practical value of the seruw
and would the cost allow of its preparation on a corresponding scale ?

When the serum treatment was bagun in Bombay, the pablic ioterest was con-
corned with Prof. Haffkine's prophylactie, the method of which is wholesale applica-
tion. By an unconscious mental process which was facilitated by the still existing
confusion between the names, the requirements of the one were applied to the other,

- although they diﬂ'er'euenﬁally.

The prophylactic treatment is confronted with the ubiqaitous possibility of infece
tion and must, therefore, be wholoesale in order to be effective.

Quite different are the requirements of 8 curative treatment. Its object is the
sick, and its aim recovery, which latter is the direct proof of the efficacy : but as re-
covery is not possible in every case, a curative treatment is always selective and cught to -
be confined to those who can be influenced by it. Such selection is feasible in
plague as very often the possibility of recovery is absolately excluded. It is also
necessary as without selection the preparation of a sufficient quantity of serum wounld
be difficult and the cost considerably increased. The questioa therefore stands
thus :— -

Shall we cure none because we cannot treal all 2

There should be only one answer to this question. But whatever the answer
may be, and whatever the future of the serum treatmnent of plague here in India, the
konowledge that there is u remedy for those sick of the pestilence will be of value to
mankind, while the marit of having been instrumental in the acquisition of this know-
ledge will always remain with the Bombay Municipslity and their advisers, Col, Weir
and the late Commissioner Mr, Snow, who were active in initiating the serum treat—
ment, )
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Statement of Playue Cases treated by Dr. Golleotti’s Serum at Mardiha Plague Hospital,
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3

-1 & &t

Narbada Laximan

Mnrati Gopal

3
Sakn Malji ...

Bhicn Ramaji
Uma Mahadn,,.

Dagdn Honpji
Sayi Tukaram

Kalappa Basappa

9 |Babyji Naragan

10
11
12

Narayan Bhana
Gana Ealu

Radha Hari ... .,

i Yeare.

Date of
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ws| 8rd do. .,.l
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vs Tth do. ..

...ll 1ib

March 1899

Age.
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J]
15
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16
30
80
25

30
20

AMOUNT OF BERUM INJECTED.
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Day of Date of Serum .
8ex. Caste. Disease, injceted, ' . . e —— Resulk, ‘ REMARKS,
HEBHHBEHHEHE
y . g 8 3 (&
E|8|E(8|E(5I1E|8(EB|8|E|¢
AlnlEn|dma(d | 8]|A|r|d|@A
. K t | . .
G, €.]¢. 0.C. C.ft. C.la, e.lc. o.e. ¢.¢. €. ¢, clc ele. c.e. ¢
Femalu.|Hindu . 3days ... Grd February 1699, 18 | 16 | 15 1156 | 19 | 19 | 19 | 0o [ ceu | asp | ans | sea Died 8-59 p,M., Bth
. Febroary 1899,
Mﬂle e DO; ™ lday »dl 20d dO- v 1B 16| 10 see | wse ] e | epa | ese | wue | aun | e Recovered.
Fema:]e- DO.- asel 1 13 .- 31':1 do. s 20 o 10 ] -~ | D Iy vas | aen s 1T - 1) Died 6 Pi”q GlihVapoul’ bﬂtrh
Febroury 1899. in addition
1 given,
ﬂhﬂd " Do, e 1 » oo 3rd dO. een) b 13 ']0 | rae vae | owas | wee | van | ave wer | Wy Died 4-30 P.M,, ‘“:h
. . February 1568,
Female,| Do, .1 ,, .. 8d do g 2o [ 101 10 |13 | 20 | e[ vos | won | s30 | aen | wes | «nn |BeGOVEREd,
Male wes DOP ase 1 " P ‘th . do. s 1% 19 ;s 19‘ pas | wae | ven | wan | wan | wop | ane b oope Died 7-50 P-M-, Bth
February 1699,
Female.| Do, o 8 dayn ..} 6th  do, v 1B ] o] wee | veo ] e | wee fowen | wa | o | can | oo | one |Died B A.¥., Tth|Vaponr bath
‘ February 1899, in addition
given,
Msle o.)e Do, o) lday ..] Btk do. on 16119 [ 10 | eo | 19 ) sta | wae | wop | ne | ere | own | ... |Regovered.
Do. ... Do. pee| 1 a - Tth do, w1018 b L1020 co | wou | wan ] aen | ops | wes (Died 18,80 M., *
. 1ith  Februsry
1699,
Do. ...| Do. s 1 ” ans Tth do. axe| asa 1 18 19 | .. 19 [ 16 | eas § 10 | csa | ees | wpe | oon |Died 7 A.M., 11th
February 1899,
Do, ... Ro. wat 1 ”» ol 7“] do_. ane] wgs 18 ] wn J 10| v | e | un apr | ene | ane | vee | iee Died l-loA.lf., 10th
Febraary 1899.
Female Do, ..! 2¢cays ... serare 15 {16 168 | s Tou | coe ] won | wee | oon | & ws | o [Died 11-830 A.M.Hentt faJlurs
i 12th March 18@9.

&¥¢



Statement of Plague Cases treated by D, Galleott?'s Serum ai the Arthur Road Hospital,

. * AMOUNT OF SERUM INJEOTED.
. | Ist day. |2nd day. | 8rd day. [4th day. | 6th day. | 6th day.
Date of ; Dste of Date of Sarom )
No. Name, Admission, | A | Bex. | Caste. |y i § T ected , Besult. Rxxanxs,
o | wog o eo| mo | 0 | w | | o | =
. = [=) =3 ] (=]
i HRE S
Hlmld|a|ale|s&ls|a5]|&
Harics, Years, e cle ele cleelo -e. ele 8]e cfe o c.c.e ¢fe e
13 |Girse Babn... o 18t (30th January 1899 .] 10 [Chlld ...Hindun ... S days ..|20th January 1809, ... ?18 N Y IR IO IOV I eor | san ] oo |Died 8-18 P.l;., 81st{Temp, 106-£.
- .. Januury 1899, .
18 f. J. DeBilva dde 'dou ’ath _dou ans 61 Hﬂle ...Christisn..- 4 » 4..8015[1 dﬁ. wes 30 won | wvn | wes ass | sun § w4 [ sen e win | ane ~e Died 2-15;.!!..31“
r § ' Janunry 1899, .
14 {Unknown ... we 0. |81st do, - 42 | Do. .. Hinda ..|lday ,..[51st do. ved ors FIB ) ooa JIS | wea [ 1B ] vee ] wme ] ae | sen | oo | o |Died 12 o'clook, 1stiMoribund,
¥ i o . : February 1899,
15 |Rama Bagha .., do. | lst Febroary 1809 20 { Do, .| Do, ... 4 days ...| lst Febroary 18901 16 1161120 {130 | 20| 20 | wue | wee | 20 | 90 | 15 | 20 |Recovered ... «|Septic type,
3 ) ! ' ! | ;
1f |Bbambu Baju o de. | Ist do. o 30 | Do, . Da. ud £ » o] I8¢ do. aill 1B [ waa D10 { wen | wne | oo | ova | oue ! win | ave | oou | oee |Died 10 .M, lat|Moriband.
7. . . l February 1899.
_!;Mahndu Itha .. do. |31st January 1899 10 |ohild .. De. ... w e 18t do., Ll0f20) 6] 6| S{r0f10f10)| 5] 5| 5] 5 Recovered vwie o Intﬂeatinal bamorr-
i ‘ i age.
_1_;_! dhiva Jssu ... o do, . 1st February1899| 40 Male ..l Do, w2 4, .. 18t do. w|..fisfi]26l18] 18] 10 136 | |25 15115 Do, see «oBeptic type.
o |enoh Bhedn ... do. [1st  do. w]e88 | Do. wl Dov w2 h il tst do e fus{v0 ) s 38|05 | ] e ] | ] T AM,, {th/Tmprovement and
E . i | : i February 183¢. | then relapse.
20 |Biranji Ganesh ... do. | Ist do. .| 26 |Female.| Do. wit B 4y e 18 do. .. |UB|-w|0)18|25]20 30 ]l Died 6-50 Py, 4th{Meninguvalsymptoms
v . | | Fabruaty 1899, | and Homatemesis.
21 | Deuba Gainu . .. do. | 2nd do. .f 18 [Male .| Do, .8 n e 2nd do. W[ [1{10)] )], e |Died 9 P.M.,, Srd|Multiple buboes.
v i ) ‘ ' ‘ February 1599,
22 meondﬂji (I dO- i l“ du. el 80 : Do- e DO. aur 11 » arsl ’nd do. are| oon | 18 aom e ana re e e e e s e Uied 7 P.M,, 3l'd Moribundl
iy . ! | { February 1899, .
33 |3snvuGosal . do. f 3nd  do, w8 [Do LSBo. LfB y wmd  ae ol bl ero | wen | oo | was | wos | wov |Died 19-15 2.4, Brd|Moribund.
34 ' February 1895.
24 |Pandu Gopal  «. do. | 20d  do. .| 15 | Do. .. Do, .. lday .q2nd  doo |18 ]|18 1026 38 | o | w f o | v ] o | o |Died 8 das.. Bth[Semi.conscious om
5 : l February 1899, admission.
25 |Shiva Harf «. do. | 4th do. .l 80 |Do. ..|Do, ..[4days .. dth 40, e oo |18 {25 15 | 16 [ 15 | ves | wne{ v ] oia | oo | ... |Died 9-15 B2, 6t1IDied of heart
I ¥ : ! . . ! . 4 1 February 1899, tailure,

. £7¢



AMOUNT OF BERUM INJECTED.
| I
\ 1st duy. ' 8nd day.|3rd day. | dth dny.|5t.h day. 6t dny. '
. Date of Data of Serum
No. Name. Amﬁugn. Age. fex Caste. Di.r;e n;’c_ ‘ injected, . . Result, BEMARKY
d |8 a g alagla
= (5] 3 8 9 . [d
Sjaisla|s|a|d|=s|=|ald|a
. Beriea Years. e.0. |e.ela.0. | 0.0 e cacl] Core] ot Gatf i0:| €40 -0 .
98 iAh!m. Bala w. 1st | 4th February 1809} 82 [Male ../Hinda ..} 7 days o 4th Fobruary 1899.] ... | 30 [ 16 1 20 | 30 [ 20 | 18 [ 15 | wee | oaa [ eas | <. [Died 8-80 P.M., 13th|[mprovement and
57 February 18989. then relapse.
27 |Govind Hirm ... do. | 6th do. o] 26 § Do. i Do. w8 9y o] 6th doe  eed wee 180 130 ] 20 1 20| 30 | wee | waa | oo | eve | eoe |« [Died 9 P.M. 8thiVery delirioua and
I February 1899, | feeble pulee.
98 Maruthi Jiwha ... 3nd | 8rd do. wd 26 } Do. .4 Do. | By ] 3rd do. ol 10 F20 el veo oo Fave | aoe | coa [ ose | ove | wea | see |Died 10 'P.M,, 6th{Tetanic. Injection
= . February 1899, stopped.
39 |(Jani Bhawn se do. | Snd do. wd 20 |Female I Bo. o8 o Brd | @0t DB Lo fece b oo feen foane | e [en [ ane fase ] aen | ere Died 12-50 noon,3rd{Moribund.
K . February 1894,
o0 |Ramehandor Fava . 16t | 8th  do. . 93 [Male . Do. & 4 f8th  do,  .f... |20 130320130 151616 16 | see | wos | ves [Died 318t February Dea:‘}t from cedema
r 1899, of lungs.
;1 I. M. Fernandes ... 2nd | 8zd do. wd 18 |Pemale .|Christian . 3 4  w.| 8rd do. oo I8 ]IB[16 {15 {10 | 10 | 10 | 20 [ van f cua | wn | wen Recovered .
) .
33 [Doma Lemba ... do. | 8:d  do. .| 28 [Male .. Hindn .. é p  of 82d do.  aed e L.ﬁ 15115 8 e | wne | von | wea | wne ] sae | weo | wee |Died 10-15 A,M., Gth|Unconscions,
- ‘ Febraary 1699,
33 Maraoti Bantn ves 4o, Srd do. -] 8B .Do- o Do. was 4 9 es 31‘(1 do- el vee |+ 15 10{10 {18 20| 20 20 | asr | uee wan | " Died 10 AN,y 1th Do.
¥ i . February 1899,
84 meu Gﬂnu we 0. ‘th do. ™ ’! Child ana Do. won 8 » e 4th dﬂl e B 1 ans T e e e e e ane -a Died 6-45 A-u-‘ bth sndden failnra Of
e February 1899. heart.
85 (Jumnabye Dulbi ... do.| 4th do. wl 6 |Do Do [2% 45 .]dth do. daoj..ta0b0f ] oo e e | o] oo [Died 8-80 Py, 6th(Convulsions and
7 ] February 1499, cedema of lungs.
1:1 Tribhowan Qovind.., do.| 8rd do. | 18 [Male .| Do. ..|3 5 .Lf8rd 0. odeeli1s|26]I5]10]25] 10 ) 10|10} 10| w. | .. {Recovered.
7 [Soma Mitha .. do.[6th - do. . 16 | Do Do .ilday .isth  do. ..J30(30 (303015} 15 .. 130 1071010 | Do
9 .
88 |8hivram Bhan ... do, | 6th do. wd 13 {Do. .| Do, .. 2doys.,t! 5th do.  wd 1B V1B |15 | s Foee foeed eve s | oo | ana | o | oos [Died 388, 7thiSudden failure of
TR February 1899, the heart.
89 |Dagru Janu ‘e ... 3rd| 7th do. wd 10 iChild .. Do, .1 day .| Tth do, .. 20 |30 (30 S VST R el B T T Di%dba A.M,, Bth{Heart failure,
. 1 . ebraary 1899,
40 [Dhondu Bhaira ... do.| Tth do. »l 80 [Male ..| Do. .. 3 days .| 7th do. - wd..ls0l20]15(15[30 )30 |26] .} sea] oo | oue |Died 9-30 2.1, 17th|Died of exhanstion,
-3 February 1899,
-'t-l_ Jai Tukaram s do. | 7th do, s 560 |Female Do. roe 4 " e Tth do- wes| wan 20 B0 115 | see | eve | #oe " e - 1) nba Died 1"30 P.M., 6th
; I L February 1844,

¥7¢.



Balvador Noronka ... 2nd
Balu Laku ... ... Brd
Pira Bapnjia. ... do.

Bhawansing Rysiog. do,

Dhottdu Eagha ... de.
Conéi Babnll e do.
Bhamji Pitamber do,
R. M. DeSilva . do.
J{jt Ehanda e do.
Dhondu Buecaram...r do.
Mr, M, (Private) do.
Chemi Papn do, . do.
Miss P. (Private) ... 1at
e K. do, .. .'Brd.
HiwK., do. .. do
Joda Harsayal ... #ih
Jiwh K?lu e e doO.
Parbn Narsu we do.
Hiralal Lon -... do,
Nama Rama we o,
Ganu Chaudria ... do.

Gadgaram Bholla ...« do.

6ih

8th
7th
8th
8th
10tk
15th
Bth
14th
12th
gth
13th

do.

do,
do.
do,
do.
do,
do,
do.
do.
do.
do,
do.

30th Jannary 1699 .

11th February 1899,
1ith  do. .
318t do, e
21t do. '
21at do. ...’
215t do. . ...I
24th do, . i
33rd do, ...l
24th . do,

40

18
20
12

19 |

12
40
22
12
25
26
£0
Is
6
16
40
18
50
35

33

22
60

Male .../Christian..] 3
Do. .. Hindn ..[ 1 day
|Female .| Do. % 2 days
Male ../ Do, o3 ,
Do, wDo. it 4
Female | Do. ... 1 day
Yale ... Do, ml § dayn
Femala . Christian .| 3 ,,
Do. .. Hinda ..!3 »
Male ../ Do, .. 8 ,
Do, ..Parsf .. 2 ,
Female .|Hindn ...l 1 day
Do, ,..|Parsi l 2 days
Do, ...l Do. .. ¢
Do. ... Do. .. 1 day
Male ...Hiodo .. 4 days
Do. .. Do. ..2 ,
Do. ... Do. ...i 8 ,
Do. w.] Do, |8
Do, ...] Do. . 2
Do, ...| Do. ...| 3,
De. ...| Do, ...l 2 pn
|

Lt

i

vl

ane

e

5th

8th
7th
9th
8th
11th
15th
ith
15th
18th
10th
18th

11th
Blut

|21ek

2185

. [21st

24th

24th

..[34th

do.

do.
do

do.
do.
do.
do,
do.
do.
do,
do.
do.

do.
do.
do.
do.
do,
do,

do.
do.

S0th Janunry 1899.
11th February 1899

15
20
20

30

J 20

20

a0

16

20
20

20
20

20
20

20
20

. |Dfed 6-18 ., Hth

. JRecovered.
10 Do,

.. [Died 38rd February
1899,

. |Died 1-20 A.m., 14th

|Recovered.

Febroary 1899,

February 18909
Died 5 p.M., 13th
February 1899,
Recovered.

Do.
Died 1 Am,, 18th
February 1899,
Recovered.

Died 5-30 ».u., 16th
Febraary 1899,
Recovered.

Died 3 A.m., 13th
February 1899,

Died 9 A, 2Ist
February 1899,
Died 4 r.M., 23nd

Died of exhanstion
from slonghing of
{lia¢ bubo. -
Moribund,

Sudden failnre of
heart

From cdema of
lnugs,

-

Had a relapse with
iliac bubo,

Mitral Regurgita-
tion and Diabetes.

Moribund.
Heart failare.

February 1899.
Died 7-65 P.m., 22nd
February 1899,
Died 4 Pp.a., Brd
March 1899.

Died 6 Pp.m., 2Tth
February 1890,

Died 1¢ A.M, 27th
February 1599.
Died 1-15,

February 1§99,

Secondary Poevmo.
pin. .. ... ..
Do.

28th

4



* .' * =
AMOUNT OF BRERUM INJECTED.
; st day. [2nd day. | rd day. | 4tk day. | Gth day. Gth day.
- Date of Dayof | Dateot Berum |2
Mo, Ka-me. Admission. Age. | Bex. Caste: | Discase, injected. e | ——— Resnlt. REMARKS,
HEHBHEEHEHEEHE
sSlmig|lalflajd[mi=E|m|=]|A
: - ) Seriea. Years. e.0le elc.cloe]ec]o cfe aje clo olc cle. elc. G
84 [Shanker Buks «e dth rﬂth February 1899.] B | Ohild...|Bindn .. 2 days ...34th February 1899.) 10 | 10 Bl 616 | e o] onrfone] onndaas]| e [Besovereds
]
€5 B-lghﬂ Krishna o do. [2¢4th do. )| B2 Mais ... Do. wi 8 " o dith do. ave] see | 20 B0{20)] 20 vou] vas | ova ] ave fome | aue | wes Died 12-39’ 26th
.y . . February 1899.
_qg {8nocaram Bapa o do, [25th do, e 18 P0o. eae Do. we 3 T 25th do, «] 30 ] 20 C0 ) el aos | wou | ane LR R R e Da.
10 . . .
67 Dhmdn Vltlm e do. ’ﬂth do. e 12 Dﬂ- asa DO- L] 3 n oha ﬂﬁﬁh do. oo 15 e Ll “hy LT - L wew oy -”e LLL) s Dled 8'80 P-“-’ gsth Monbnnd.
“1 . . Febroary 1899,
68 Gﬂﬂpﬁt Yeﬂln wen dO. ’5hh do. epl ’2 Boh #29) Do' va 2 n o0 ssth do- en) 20 e (11} 1) asu s e anw ane (113 (1Y) Dled 5'30 P'M'l astb
=18 February 1899.
9 |Babnkhan Husain ... 6th [24th  do, .- 18 Da, ...[Musealman] & , ... 28rd  do vl e firae] 20 30 | 15 20|16 |26 § ... | es | one | ooe {Dled 9-15 A.n1, 2nd Secondary Pneumo=
-T F“];:"“ March 189¢. nia,
70 |Rama Dagru e do, [26th  do. wd 25 | DPos.. Hinde ..J3 , ..26th do. o] 0o %80 {20 | 10 { wes | wos ] ene [ oo § e | 4se | one | oo [Died 830 P2, 27¢h{Heart failure, septic
- : February 1899, | type.
71 {Bhan Babaji e do, [86th  do, W 19| Dowud Pov .2, LJ26th do. woel 2180|201 20028 [20) e | 20| 15 | oo | one | oo+ |Died 846 &.m., 82d Do.
— ‘ . March 1899,
73 |Reva Begla ave ane do. zath do. el ‘30 Do, e Dol od 8 » ans Sﬁth do- . 20 90 16 {16 ] 16 | e e saa | ove wen ese [Died 8 P.".’ 28th (Edema M l'dﬂg-
—_— February 1899.
79 |Mahada Taou - 00, |27th do. e 27 Do, ...] Do, |8 p «.8Tth do. oo e [ B0 |80 [80] 3020 26] cen | 5en . |Recovered,
b
-14. Yedu Bama sop do. nath‘ do- wasl ] Chﬂd... -Doi LT s n anw 28th do. s 10 10 [ 1 stn | oo | een | wse e | o sor | ane asa Do
[] - -
75 12awalia Dhondl  ...-do. | 9nd March 1809..] 13 | Male o] Poe  «a| 6y  oc] 50d March 1899 .0 16 [115 | 10 | ase fwes foss | eonfoon | ana [ == s Dos A mizxed case of
7 plague and remit-
. tent faver.
-1? Kondiba Maroti P do, sth do. T 20 Fﬁmﬂlﬂ_ Dao. ol 2 T - Bth do. o) 30 g § see -... wa |} vea | ana | ras | qas ana | puw . |Died 7 P .M., bth|Heart failure.
8 March 1899,
_7_7' Wllji Tricum o do. Bth do' o) 10 Ohﬂd-n Dos ans ” e bth do. wes| 10 10 B | e wa | asn s . sy | 00 . w. [Died B340 a.M ’ 7th Do.
9 > March 1899,
_-73 Tr‘m Pnnhotam ’ do. b5th dUl . :80 Mﬁle . Do- e s » el Gth do. oea] 20 | 20 10 oen | ena | sea | aws (1T " Died., lﬁth na!ﬂh Marasma ‘nd axs
0. . . . . L ‘ ¢ 1899. hanstion.

9%8



m\'rjiwsn Tricom.., do. 1 6th  do. -
Abba Bayaji e do. |18t do,
Sonn Bl&ji. - 3rd [21at February 1899
Mr. B. P, M. (ith Private)jisth  do. ...
Bhagwan Bhana ... 5th | 6th March 1899,..
Pn:ﬁl;arim.t‘l.x BaI:-. do. | 6th dos e
Vasan Govind - .., do. | Tth de. n
Eashibai (Private do.) [97th February 1899
Mr. 8, P, C. (Private, §th.)26th  do. -
Manecklal Lally ... 6th | {th March 1899 ...
Rama Sakaram o, do- [ 6th  do. -
Binds Bapn wodos [ Tth  do. - L.
Chadulla fhaik .

Farid .. ..do. |7th do. o
Ganu Gabur ee do. 1 8th do. aes
Gaffur Lalla wedos | THR o aus
Bhilu Ramchandra do. | 7th  do. s
(Ambu Govinds ... do. | 6th  do. ..
Hurshunkar Buldev, do. | 8tk do, -
Nathis Bhau ... do. | %h  do
T. V. Mungabon ... do. | $th  do.
Mr. I. B: L (Private do.) | 8rd _ dos sl
Bipati Mehge .., 6th |1Ith  do.

13
80
30

25

a2
30
a
40
8%
14
83

40
20

20
18
45
23
80
1
20

Do. .| Do. e
Do. .. Do ..
Do. .. Do. ...
Chd ..[Parsi ...
Male ... Hinzln and
Do. ..| Do .,
Do: ...] Dov o
Femala.| Do,
Male ., |Portuguese
Do, ... Hinde ...
Do. e Do. .«
Do. o Do .o
Do. ...Mahome.
dan

Do, ...Hindu ..
Child ../Makome-
Mule . Btndn .
Do. ... Do ..
Do. .. Do. ..,
Do, .| 'Do. ...
Do. . Native

.| Christian,
Do. ...|Portuguese
Do. ..Hindu ..,

8 5 o Bth do; o 20
3, dIst do. wee| o
8 . «d42Ist February 1899 «.
1 day . [l5th do. .
2 days .,J 6th March 1899 ...| 20
2, .]6th  do. - waf..
3, .. Tth de, we 16
1 day ..[37th Febmary 1899] ...
1, ..28th do. s.. ..
1 ., . 4th March 1899 ... ...
1, .5tk do. L. ...
3 days ...} Tth do. ..]18
£, .Jun do. .17
8 5 wfBtR  do, .15
2 , . |Th do. * 10
1 day ..| 8th do. .| 15
2 days ...| 8th do. . ...
3, ..S8th do. .. ...
8, ..j%h  do. L) 1B
8 4 .. 9h do. ... ...
2, .|  do, L.
8 , ..lith do. o

15
10
110
b6
50
20

16
10
20
20
20
10
20

20

10

...Tmed 10-45 p.M., Bth

rMarch 3899.
Dled ﬂt.h March B

Dled 1 A.x¥, 3Ind
February 18989,
Beeovered

UO.

Died 10 P.M,, Tth
March 1899,

Died %80 p.M., 9th
March 1899.

Recovered.

Dieg 2nd March

99,

Died, 5th March

1899,

Died, 6th March
1899

Died, Tth March
1809,

Dled,9 13th March

Died, 9th March
1898,

Dxed, 10th Mareh
1899,

Died, 9th Marchj
1849.

Recovered ...
Do.

Died, 18th March
18

Recovered ...

Do.

Heart failure.
condary Pneumo-

nla.
Multiple buboes,

Heart failure.
iSeeq.ndm-jr Pﬂeumo-
nia.
Heart fatlore,
Do. .
|Moribund.
Do.

Improvement and
then relapse.

Heart. failure.

Plague and Measles,
heart failure.

Saeptie type.

D:ed’;g 10th March/Henrt failurg,

Do.

sn[Beptic typey

-L¥8



AMOUNT OF BERUM INJECTED.
- ‘ ' ' ] -
1st day. | 3nd day.| 8rd day. | 4th day. Sth day.|6th-day.
Date of Dayof | -Date of Serom -
No. ¥ame. e o, | Bge. | Sex. | Ceste. | pigo. fnjeoted. — e | S Result. Beuact.
| i EREEEHEHHEBEHEEEE
BI85 |E|E(E|E|E|8|518 .
S Al |lalA|la|R|Aa|"d|ja|" | M
| ] B R O AR R DA
Beries | Years. : 2. olc. efe. ole. 0f0. 0.0 ¢lo. oe. 0. efe. c.e. e.fe. 0.
101 [Dadu Sadn wss th [11th March 1899 ..1 .80 | Male ..|Hindn o) 8 days ..J12th March 1899..) ... |20 15|10 ] 30 20| el o | man | e | wne ] - Dieg,glsm March|Secondary Pneamo-
" - 1 1899, nia,
103 [L. C. Bequeira . do. [12th  do. w] 46 | Do. ..Christlan.}8 , ,.l8h .do. wod v 2010} e |10 Q1B L A6 cua oo | on | e | uee Do. Fatiy beart and do.
-
3 _1_1\_8 Pandu Jann ass do. lsth do. e 20 Do. |Hindn .. 3 " e lath '.dﬂ. -} 20 15 15 16§ 15 15 e sue | ver ses | oave § awe Rewvm.
18
104 [Kessu Lalla we do. [12th  do. wJ 60| Do o Do w3 o .. f18th da, W15 115 1518|2010 o | ... | uee ]| vee | wee | oo- {Died, 28rd MarchijFrom  exhaustion
Tar . . | ees, after 11 days,
Bhawanishnunker :
Hll" e ves do. 18th do. e 17 Do. ... DO. 2wl " - lslh .do. oo 15 15 .lo T e wew ] wnv | ese | oen en ass | wan Recovemd.
Nana Bham Py do. lsth [10. '™ 26 Do- sy DO- ane » % lsth do. sas] eun 20 20 20. Y anb nen “en e . (113 - Diﬂad,slatlh M&l’ﬂhﬂem hﬂurﬂ-
1849,

Francis X Fernandes do. [I5th  do. o 20 { Do. »...[Christian .

a7

106

F )

108

19

m ” (11 l‘th -do- (1T 20 so. 20 15 10 LLLIN BLLLY as | sme LTl any -y Rewveleﬂ.
.o .

108 |Gunia Budu s o do, [I1th  do. ] 8 | Do ..|flindn ..

=3 .

109

n

110

”» - l‘th .do. s 20 15_ 15 , 15 10 | sec | oaee e | e vie | emt sen Do.
LT ”.tvh do. asi] wuw 30 10 10 16 L11) ars ame e [ 1T 1) qee Doa
[Tl uth do- . | enw 20 30 ’0 15 20 20 e 16 s (1) "s DO-

pas Bhaukhan  ...do. (14th  do. ] 30 { Do. o} Do. ..
Bheva Khondaji ,..do. {Lith 4o, ol 86 | Do. o] Do e

= = D W B = 0 W W
-

F] .

111 [Ciprion Fernandes ... do, [14th  do. o] 2 | Do. .| Christian.| 2 , .. Jl4th do. wod one § 20 ] JO | won | cur § ooma | wna | waa | o | aen | ave | oeue Do.

3¢ - R ! . ' . .

.!#'Jobn Decoﬂh . do. lslh do- - 80 Do. ... .Do- » » - lst-h do; anl ﬂﬂ ’o ave | wnm | ooen | ane ] oren | gne | vav ses | usn | wm Died| lsth Maroh Morib'ﬂnd-
. v 1899,

118 Bukai Iahari e do, 23th  do. .| 80 § Do. ..} Hindz ... n -|lBth  do. wf 2301307 v fow §ane ] eon [ o] wes | o | oo § sea | ore |Died, 16th March Secoridary Poenmo~
73 ; : I 1899. nia and heart
. . Iailpre.

.112 Deria Isra - e 00, [16th do. ] 233 Do, o] Do.  on B W e 15th do, ] e 20§10} 10 wnn f osen | enn [ oogw § ovn | sen | ove ] one Recovered.
37 '

118 ‘Hmhji Yell'nm ine dﬂ- ilﬁ"h do. e 15 Do- .- DO. ary s w el Isth ao. oy 30 20 e sue [ ses | sns ™ srn | sor ote | oens | oong Diﬂd. l’rth u‘rghlnm hilm'
™) : ’ + 1899. o

-8¥8



’

s Oyptian Alphonso . dos JI5th-  do. ..
7 Prtvate do, [37¢h February 1899
_ljui (Mre, H. B. ...Private do» |16th March 1899 ...
_lilg_ Bbagwandas Raghu do. [16th  do. -
_1%:0_ Domingo Caitan .. do- |t6th  do, o
131 HKhrinhnn Vithu ..dos iTh  do. ..
. 19 [Comno Damion  .oodow 17th  do. ..
g _ﬁi Walla Prema .. do. JI7$h  do. o
'%i' Gﬂ'm'm “fm.u:z.-. do, lith  do. .
J25 |Mre. Moses wo.  .eeidos 17th  do. vae
_!__;_15_ boji Zora . endo- [I7th  do .l
7 _1_% Petor Fernandes ... do. Iéth o, !
ﬁ Maruti Gainu eeo doa [IBth . ard
128 htiss B. 1. 6. Private. do. 17k do. .
_1:8’2' Sawatie Banrela ...do. |I8th  do. o
J?_:l_ Francis Poreirs ... do. [18th  do.
182 lAntone Balvador ... de. [I18th  do. -
_l‘a_'s Shalk Mader  ..do. [I8th  do. ...
_I:S_IZ_ Pedro Bustaw De- . i
7 | Costa ws w0 6th JISh  do, .
_lgf_ Piran Amer we e Tth Jltit.l:_ do. .
_1#3_ Balva Mahado we do. [18th  do.
_.1;':'_ Dhondu Krishna ... do. |10th . do.

10
14

23
28

30

40
8¢
2¢
16
86
80
60

13
88
86
80

Do. .
Female
Mol ..
Do,
Do.
Do.

Do: ...

Dos w
Female,
Male ...
Do. .
Female,
Do, ..
Do, ...
Male ...
Do.

Do.

Do, e

Da. ..

Christian.
Hinda
Parsd ...
Hindu ..,

Christian) 1

Hindu ...
Christian,
Hinda ...

*

Do,
Chrigtian,
Hiodu -
Christian,
Hinda ..
Parsi .
Hindu ...
Christian,

Do, ..
Hinda ...

Christian,

Mahome-
dan,
Hindu easl

Do

"3

1 day
4dsys

~J16th

~s15¢h March 1899 ..

T
q-.Jl 6th
~|17th
+d17th
LTtk

T
~Ji7n
o Jipth
«jIBth
o« J18th
~fl70
wmi8sh
- J16th
wl8th
w18t

«Jl6th
+16th
«|18th
«».19th

do.

sinadn

do.
do.

do,

dov -

do.
do,
do.

do, _

do.
do.

0

e

2
e-.c.
G, ¢4
10
20
20
w0
20

20
19
10
1§
c. .
20
20
1p
15

15
30
30
10

1p
1p

‘15

20
10

30|

19

Died,
1899,
Reaovered.

,|Died, 2804 March
18

Recovered.
Dle&, 18th March
Died 19th March
1899

Do,

Died, 90th Mareh
1899,
) .Do‘ any
Reeovered.

Pied, 36th March

Dled e 19th March

Recovemd

D!ad, 18th March

DIBd 2Dth March
899

Reocovered.

Died, ‘19th March
18 99‘.

L] b
DIH‘; 23nd Mﬂrqh
1898.
Recovered,

Died, 20th March
1849,
Racovered,

18th March’

Do, do.
Do. and cedema
lung.

(Fdema lung and
heart failure.
Heart failore,
Do,

(Edema long,

Beptio type,

Secondary Pnsumo-
nia.
Heart failure.

Heart failure.
Bronchitis,

Heart failuze.
e

Secondary Pnenmos
nig.

Moribund and he!-\lt
fallule-

67¢



AMOUNT OF BRRUM INJECTED,
Xo. Name, Ag; ti:.:if,.l' | ago. | sox. Costo. l?; m. D‘f:j :ﬁ E;i 1.'um 1at dsy. | 3nd day.lSrd day. | 4th day. | 5th day. | 6ih day. Ronalk. ——
g1 E|E|El812|8(8 5[5 2|5
AHHHHHHHEHES '
) R m|jBRla |2 im|E | |(H &
Beries) Years, c.0. | c.o, ] c.0. ;.c. o lec.|oc|ecefoc]ee]ee]ce.
IS8 [Bitta Ballco oes ... Tth[30th March 1899 ..| 23 |Mals ..|Hindu ... 8 days ..B0th March 1899 ...[ 15 | 16 16 |35 } e 16 ] 10 | 15 | wes [ .ce } ove § ... |Died, 24th Mareh)
E Michael Francis ... do.[21st do. o 14 JDo. ,.|Christian .| 3 , ..Jlst @0, we e [0 A6 [ A (15 X0 1O [ uis [ wee | coi free 18'.39. N Heart failore.
_1_:0 Bonia Prema... . do,[22nd  do, e 13 [Do, ,.JHindu .5 re 3rd  do, wd 16 |18 {15 |20 JA0 100 T 6 con Jawe | oonfour }E - .
__-l:[ Nama Bawji e.c o do,|38rd  do, wd 36 [Do, Do w1 day . J28rd  do, are] v | B0 [ 20 ] wis fuwe [ one ] wan | wrr | voe §oenn | ava § uoe |Vied, 24th March|Henrt failare,
_!é Bhagla Pachya* .. do.[2dth  do, o 18 [Do. o Do. * ... B days ..J24th  do. e 30 | 15 (18 |16 | 10 | IS | aea | 6 | wes | o | wan | oee ?1899.
_1_4!_5 Mahadeo Panga .. do.[26th  do. o 36 Do.' wDo. .2,  L.J25th do, wed S0/ 20 [ X5 [ 10 [ 20 J IO} vou [ e [oue §uma | ane § o | T
_11'4” Bhagwan Hanuiman, do. 26th  do, wl 18 [Do. Do, M3, LJen  do. .90 |20]|15|15(1s Y I S (O O S DN !
_l_lioi Tntya. Babajl e do. [35th  do. o] 25 | Do. .| Do, | 1 day ..Jd6th  do, o 80 | . ses | see § vue | ses | one | 0un | o | Died, 27th MarchBSesondary Pnequwo-
146 [Batan Dhans o, do. 36k do. o 1¢ |Do, . Do. PP O T U U U UL Y U O T -
_1?4;:_ Babajl Dhakoo ... do, aTth o, o B0 |Do. .. Do ...is m owl2Tth 0. e [ 2018 [ e ] oo o] eafune | vee Jona] o] ]t
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Observations.~The total number of cases treated by Dr. Galleotti’s serum
from February 2nd to March 27th has been 148 ; of which 125 were treated st the
Arthur Road Hospital, 12 were treated at the Maratha Hospital, and 11 were treated
in their own houses, '

By sez, these 148 persons consisted of 118 males and 30 females (11 being
children) ; and

By caste, there were 117 Hindus, 18 Native Christians, 9 Pérsis and
4 Mdhomedans,
With regard to duration of disense, it iy found that—
80 were treated on the 186 day of disease.

49 do. 2nd do.
43 do, 8rd do.
20 do. 4th do.
4 do. 5th do.
1was do. 6th do.
1 do. 7th do.
148

=0 that 122 out of 148 patlents were regceiving the serum tmatment -on or before the
3rd day of plague.

Mortality.—Of the total 148 eases, 99 died, 43 recovered; and 6 are still
under treatment.

Out of the 113 adult males, 78 died, 29 recovered, asnd 6 are under
-treatment.

Of the 24 adult fomales, 14 died, 10 recovered.

of the 11 children, 7 died, 4 recovered.

Mortality by Caste.—Of the 117 Hindus, 80 died, 31 recovered, and 6 are
ander treatment.

Of the 18 Native Christians, 12 died, 6 recovered.

Of the 9 Parsis, 4 died, 5 recovered.

Of the 4 Mahomedans, 3 died, 1 recovered,

Percentage Mortality.—Of all tho cases, the percentage of deaths to recoveries
is 86°9, but if the 6 cases under treatment be escluded, the percentage mortality
is 69°%. )

By Sez—Of the 113 adult rales, the mortality ig 69°1 por cent., but exclud-
jng the 8 cases under treatment, it amounts to 72'9 per cent,

Of the 24 adult females, the mortality is 583 per cent.

Of the 11 children, the mortality ie 836 per cent.

By caste, the mortality is s follows s

Hindus ... . von s we 684 per cent,
Mdhomedans ..  we e W e 76 do.
Native Ckristians v see we ame 66'7  do,
Pérsis sve s mee wen e e 444 doo

(1) General Remarke.~Belection of casqs for treatment. In this enquiry
an endeavour was made to confine the treatment o cases of average severity, that is °
to those who, on admission, seemed to have a reasonable chance of recovery ; o that
two olasses of patients did not receive the serum, namely, those who were obvmus]y
moribund, and those whose symptoms were mild, and who Were likely te recover,
irrespective of treatment. It must be admitted that it is difficult to make a prognosis
in sy case of plague, as the most unexpected results occur ; still, as far as could be
judged from the symptoms en admission to hospital, the above selection of cases wag
made.
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(2). Treatment in addition to the serum,—In all cases at the Arthur Road
Hospital @ stimulant (rum) was given every two hours ; and in cases showing
symptoms of heart-failure cardiac tonies were also administered, such as digitalis,
* strychnine, strophanthus, caffeine,

(8) Causes of death.—These were sudden heart-failare, secondary pneumonis,
bronehitis, cedema of the lungs, hemorrhage, or exhaustion; in fact death was due
to the same causes as in plague-patients not treated by the serum.

(4) Effects of the serum treatment.—In maxny cases the temperature fell 1 or
2 degrees shortly after the injection of serum, and with this fall there was a corre<
sponding improvement in.the patient’s general condition ; but this improvement was
often only temporary, and would be observed after each subsequent injection ; still in
those patients who died, the general course of the disease was steadily from bad to
worse, and their symptoms were practically identical with those of plague-patients
treated in other ways. :

(5) General conclusions,—From the evidence of this enquiry it cannot be said
that Dr, Galleotti’s serum-treatment of plague shows any marked curative results ;
for of the 142 completed czses the mortality is 697 per cent., and the general death-
rate of plague-patients treated in a hospital is only a little higher. I am informed
that this rate is 80 per cent., but have no means of verifying the statement ; still
acoepting this figure as correet, the most that can be claimed for Dr. Galleotti’s
treatment is a’ 10 pér cent. reduction in mertality.

(8) Evidence of early cases.~Of the 148 cases, 30 received the serum-treat-
ment on the first day of disease; and of these 30, 22 died and 8 recovered, so that in
this series the death-rate was 73'3 per cent. Now it is an axiom in serum-therapeu-
tics that the earlier the treatment, the more favourable the prognosis ; yet in this
instance we find that the mortality of the patients treated on the first day is* higher
than that of all the patients who underwent the treatment; the respective figures
being 73'3 and 697 per cent. This fact points fo the same conclusion, namely, that
treatment by Dr. Galleotti’s serum has not much influence on the course of plague,

L. F, CHILDE, M.B,, Captain, I. M. 8.,
Acting First Physician, 8ir J. J. Hospital.

* Extract from the Report By the. Extra Assistant Health Officer, Arthur Road
Hospital, dated 3rd May 1899.
Siz, .
I have the honour to submit herswith the following report and return of cases
treated with Professor Lustig’s serum during April 1899 ;—

The number of cases treated was 39, of whom 21 died and 18 recovered,
giving o mortality rate of 5384 per cent. The mortality rate of cases not
similarly treated was 77°51 per cent., thus showing a difference of 23'67 per cent.
&n favour of the former.

2. The cases wera divided into the following series :—

. v} Horse . Number | Number | Number
Series. Number. | BIe#108- § Pronted. | “Died. | Recovered.

VIII (completed) ' e e 3 | Second. 16 10 6
Ix s e Ty L ool Donkey. First. 2 1 1
N X cen mee Y any O 3 Setond. 14 | 7
XI (to be mnﬁnued) [ e e 1 Do. ¥ 8 4

Total L1 4] [(T1Y 113 (1A T ] i 39 2}. 18
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3. Froma comparison of the returns for February, March and April it
appears that each succeeding month the serum shows befter results as it
becomes stronger and more active, And conmsidering that the present epidemic
did not show any marked decline till about the middle of April, and that the
individual aases do not even yet show any marked diminution in their virulence, in
spite of the fact that the epidemic is steadily declining, the results so far achieved
should be cousidered satisfnctory, This is better illustrated by the following table
which compares the results during the period :—

Mortality rate of | Mortality rate of Differenca in
Months. cases not treated cases treated favour of sernm
with thy serom. | with the serum. cases,
1899.
February - ree e 7916 70-58 858
March... .en ves — 7948 66-21 1397
A_I)],'j_l san ™ iy e T 77‘51 53'84 23'67

The above table shows that whereas the mortality rate has varied very little
nmongst the gases not treated with the serum, it shows a very appreciable improve-
ment in those treated with it, and the imﬁprovemant has steadily bettered from 8'58
per cent. to 23:67 per cent., a difference of over 15 per cent.

4. When all the sories of cases are compared, two points are clearly brought
out, »iz.: (1) that the serum obtained from tho second bleedings is more active than
from the first, and (2) that the serum from the different horses shows different
degrees of activity :—

. . Num Numb

Series. X E;?:r.' Bleeding, Er:m):r diet;.ie ' reeo:!;r:;.

t . . b First, 18 14 4
T .. . v 2 Do. 11 8 ' 3
I .. 8 Do, 17 10 7
IV . e ves 2 Do. 13 11 2
V ne (1] - 1 DO. 17 12 5
VI ane - - 4 DO. 47 30 1 7
VIl . H Do. 18 8 5
VIII .. 5 Secon 1, 22 14 8
IX .. »«.] Donkey. Firss. 3 1 1
X .. 3 Second. 14 7 7
XL .. en vas 1 Do, 7 8 4
Total ow Ay (11] 181 118 63

The above statement indicates that the results from the first and second
bleedings were 6838 per cent. and 55:81 per cont., respectively, thus clearly showing
a difference in greater activity of 1257 per cent. from the latter, and as the serum
gets stronger at each subsequent bleeding, it is to be expected that better results
would be shown in the near future, The sernm supplied from Florence last year
also showed similar variations between the first and second bleedings. '

The table further demonstrates that different horses give serums of different
activities, and this also materially corroborates the experiences of last year when it
was obaerved that the different horses under experiment at Florence gave serums of
different curative values,
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4
No. 4816 or 1899,
From
Tee SURGEON-GERERAL wrre THE
GOVERNMENT oF BOMBAY ;
To

Tue SECRETARY 10 GOVERNMENT,
General Department (Plague),
Bombay,
Office of the Surgeon-General with the
Government of Bombay, Town Ilall,
Bombay, 29th May 1899,
Bm, .
With reference to yoar No. 2902-P., dated 28th ultimo, I have the honour to
submit the following observations upon the report of Khan Bahadur Dr, N, .
Choksy on the trial of Profussor Lustig’s curative for plague submltted to you by
the Municipal Commissioner for the City of Bombay.

2. The series of 142 cases is the same as that reported on by Captain Childe,
1. M. 8., and forwarded to you with my letter No. 4006, dated Znd instant. The
only difference worth noticing in their details isthat Captain Childe records 29
deaths, whereas Dr. Choksy gives only 87; bui since this discrepancy does not
materially affect the conclusions to be drawn from the results, it may be disregarded,

8. The figures in each report, excluding six remaining cnses, stand thus :—

Cases, Deaths, Recoveries. l;::f:;‘;:z .
Capfi&in Chﬂdﬁ sue (T . r . 99 43 6 9-7
. 143 14
Dt. Choksy e .en J l 97 45 68-4

Dr. Choksy’s case mortality rate of €84 is therefore exactly equal to the mean
mortality among 8,998 patients treated, without any selection by ordinary therapeuti-
cal measures in certain of the best organized plague hospitals during 1896-98, as
mentioned in paragraph 2 of my letter No. 4006 above quoted. As regarls the
lattor figures, I would remark that the close correspondence of those given in four
diﬂ"erent reports is strongly indicative of their trustworthiness,

4. Dr, Choksy compares the results by Dr. Lustig®s serum with those obtained
among patients in the Arthur Road Hospital not so treated, who yielded & case
mortality of 7948 per cent. This ratio seems to me a very high hospital mortality,
and T am unable to allow that it can be adopted as a standard of comparison.
Dr. Choksy writes that the recent gpidemic was of an extremely virulent type;
but it would be necespary to carefully examine.the figures before accepting either
this assortion, or hospital mnortality of between 85 and 90 per cent, among =ll cases.
" Dr, Childe apparently considered the Jatter point, and remarks that he has no means
of verifying the ratio, .

8. Dr. Childe remarks that an endeavour was made fo confine that treatment
to onges of average severity which had a reasonable chance of recovery, so that
patients obvionsly moribund, and those who ware not severely sttacked, did not
recoive the treatment, Dr. Choksy also says that moribund cases were excluded.
Yot I find that each of these gentlemen has entered in his tables as moribund 12 cases
Whi",l} received the serum,



355"

In my previous letter, I omitted to notice that De.’ Childe, whilst professing to
excludé Lopeless cases, had in faot entered 12 'as moribond. = A3 regards
Dr. Choksy’s remark that the death-rate amougst the cases not treated with the
serum would have been higher, but for -the inclusion of convslescenta and semi-
convalescents, I have already observed that it was, in my opinion, high enough, <
and not o fair oriterion of the effects of ordinary medicinal trestmént. Had this:
rate been made higher by the exclusion of oonv&ieacents, it would have been even
. more inapplicable for purposes of comparison.

6. The average durstion of the illness at the time of admission, as, taken from
both reports, wns in the fatal cases 2'5 days, and among the recoveries 2'4 days;
80 that, in this respect, the Iatter, so far as this record goes, had no initial advantage
over the former; and the figures, as & whole, prove nothmg as to the value of early
injection of the serum,

7. Dr. Childe, however, shows that the mortality among 80 patients who
received the seram from the first day of the diseass was 73-3 per ceat, ; and I concur
with him in the opinion that the inefficacy of this agent -is strongly indicated by
such a result.

8. Dr. Choksy gives the case mortality in March as 4 per cent. lower than in
February; but I observe that during March the ratio of “moribund ” cases to
admissions was only 67, whilst in February i% was 10'3 per centum, If the mori-
bund cases in March had been equal in proportion to those during Februnry, they
would have numbered 7T instead of 5, and the case mortality would have been tha
same as that of Febroary.

It is true that the severe cases were not limited to those marked monbundg.c i
yet I do not see that Lieutenant-Colonel Wilkins is justified in his opinion that

the resultobtained by the serum in March were more encouraging than those in
February.,

9. Compnring the mortality under each samplo of serum, I note that, except
tn two series (Nos, I and IV), it was fairly uniform, but the figures do not appear to
teach anything, except that the death ratio might be as high as 77 and 84 per cent :—

Beries. Cases, Deaths, pge“::‘:t_
I 18 14 777
1I LA 11 |- 8 736
111 - 17 1 10 GH )
1V e s are 13 11 846
v .- 17 12 70'5
VI a7 80 640
VII. . 13 ] 615
VIIT G 4 666

10. I vonsider, therefore, that Lustlg & serum has been well, though not severely
tosted ; and that. although the deductions to be drawn from & somewhat small namber
of ¢nses muy not be absolutely conclusive, this series gives pratieally no indications that
the remedy wonld prove efficacious on further trial ; I would remark, however, ‘that
u more acourate estimate of the value of this remedy would have been possible if two
series of consecutive cases, or two series composed of alternate oases, had been utilized,
the one for testing trentment by the serum, and the other, for comparison, undet
onrdinary treatment.

I have the honor to be,
Sir,
Your most obedient Servant,
G. BAINBRIDGE, M. D,, Surg.-Genl,,
Surgeon-General with the Government of Bombay.
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APPENDIX No. 1V,
Report on Cases treated with Professor Lustig’s
Serum in 1898-1900.

The Bombay Mounicipal Uorporalion having accepted, at their meeting of the
8th of May 1899, the Hon’ble Mr. Pherozeshah Mohta’s proposition, * that in' the
opinfon of the Corporation the experiments with Professor Lustig’s sernm should
be oontinued for a much longer peried of time,” arrangements were made accord-
mgly by the Municipal Commissioner.

As Professor @. Graleotti had o return to Italy to tuke up his duties there
Dr. G. Polverini was given charge of the Municipal Laboratory at Parel, where the
serum was being prepared, and Dr. A. Mayr, then at the Imperial Plague Research
Laboratory, was appointed to assist him,

Ten more horses were purchased at different periods, the first in July and the
last in Docomber 1869, nine being country-bred and one Arab. The latter proved
very sensitive, and its immunisation was much delayed, whereas the former stopd
the immunising injecticns very well, recovering quickly and keeping throughout in
good condition, having been ably attended to by Mr. 8. N, Ranina, V.S, One of
the country-bred horses ou arrival was found to be too small and weak, and was
sold, as was also one of the old horses which had become useless, Ancther horse
contrasted mahgnunt wdema in December 1899 and died. Horse No. 4, which
had always given a strong serum, developed tetanic symptoms in May last and
sugoumbed also, Two of the newly acquired animals were for a considerable time
siok, independent of the immunisation, which therefore proceeded only in ten horses
without hindrance. In consequence of this the mannfacture of the serum could
not keep pace with the demand when the admissions at the Arthur Road Hospital
ran up to twenty a day in the beginning of Marclr last, and the treatment had to
be interrupted for a fortnight. For the same reason only one horse could be
salected, with the sanction of the Municipal Commissioner, for the immunfsation by
intravenous injections which, while' promising an important improvement, might
have been fatal, and have further reduced the slrendy limited number of horses.
The immunisation of this horse was not taken in hand befora it was made sure that
the dthers would serve their purpose, and although progressing satisfactorily, the
bleeding could not be made in time to try the serum under the alternate treatment.
One patient was treated with this serum at the Modikhana Hospital in July last by
order of Lieutenant-Colonel J, S, Wilkins, I.M.S., who informed us that the patient
did exceedingly well. It was {not deemed.advisable to experigient upon the other
horses, which had to furnish the serum on the resalis of which the fate of the serum
treatment depended, and their immunisation was carried on strictly on the lines follow-
ed hitherto, Until the new horses were ready the serum was taken from the old one
which were bled two or three times more. The new horses were all bled once or twice.

During the time covered by this report 72 immunising injections and 22 bleed-
ings were made, the latter yielding 60 litres (15 gallons) of serum—forty-five litres
were used for the treatment of the patients and the remainder is in stock at the
Iaboratory at Parel.

"The total number of patients treated was 566.

The treatment of selected cases having shown that the serum has "curative pro-
porties, the sécond stagd of the experiment was to ascertain the average percentage
of cures which oould be obtained under those circumstances in which the serum
was chiefly to be wsed. Henae the patients were mo longer selected for the serum
trentment with regard to l:he possibility of recovery, but taken alternately as t}m}
were admitted fnto the hospital, an equal number remaining as so called * Controls ™
under the ordinary irentment, The difference between the mortality of the two
sides would then be the expression of the efficacy of the serum. The selection was
thus left to the ghance of the distribution, and the admissibility of such a selection
vested on the presumption that, according to the law of probability, the admiesjons
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would be divided in two parts equal in all. cond:txons influencing the recovery. - As
the law of probability - does not work: ont correctly on small figures and under
different oiroumstances of the surroundings, it was decided that at least about 500
. patients should be treated ulternately at the same hospital before a final conclusion .
would be drawn, This method of alternate treatment was sgreed upon with the
Municipal Commissioner in deference to the publio opinion in Bombay which had
become familiar with it through the experiments with the plague prophylactic. It
was hoped that this merely statistical method of investigation would do away with
the objections raised agninst the clinical seleotion, and that the results would be
eonvinging to those for the benefit of whom the serum treatment had been initiated
by the Municipulity of Bombay. The treatment was to be continued at the Arthar
Road Hospital which receives the lowest and poorest clasees of the population,
representing the most unfavourable material for & serum treatment, so that it might
be relied wpon that the results obtained thers would be obtained again under all
other ciroumstances, It was to be directed as hitherto by Dr, N." H. Cheksy, the
Chief Medical Officer in charge of the haspital, who knew how to use the serum to
its full advantage and could be trusted to do willingly the considerable amount of
oxtra work the serum trestment entailed.

The alternate treatment was carried out at -the Arthur Rond Hospital in the
following manner, Every second patient suffering from plague was, immediately
after admission, injeoted with the serum either by the Medical Officer or, in' his
absence, by the Hospital Assistant om duty. Cases doubtful on admission were
kept under observation until the diagnosis was established, If found to be suffering
from plague they were taken for the alternate treatment in the order in which the
disense was recognised. Such doubtful oases were few and far between, so that, for
statistical purposes, the day of admission mnay be considered as the day of the begin~ .
ning of the serum trestment, Thers were observation cases, 38 in all, with 6
recoveries, mostly patients without buboes or with pneumionia, in which the diagnosis
remained doubtful till death confirmed it, or until the recovery was so far udvanced,
that it would have been superfluous to toke them for the alternate trentment. These
were called extra cases and recorded reparstely. As the results obtained by the
serum treatment are only of value if the diagnosis of plague was substantially
correct, it will not be out of place here to discuss to what extent errors might have
been committed and how such errors might have influenced the accuracy of the
results. We have regularly controlled the diagnosis in the patients of either side
chmca‘lly, and by bacteriological means also after death, and we have in no instance
failed in verifying it. Almost all the patients had buboes, and of those who had none
all died except two, During the time of an epidemie the dingnosis of plague is
exceedmgly easy in the great majority of the cases, at least in our hospitals, where
the patients come with few exceptions in an advanced stage of the disease. But
even if i} were otherwise, and that frequant errors should have been made, they would
have been irrelevant under the alternate treatment, as they had to equalise themselves
like all other conditions. Errors of diagnosis could well have reduced the morta-
lity of all the patients, but could not have crested a difference between the results of
the two sides. It was more difficult to avoid mistakes in the alternation, and special
precautions were taken in this direction. Two records were kept, one by the Medicnl
Officer with o1l the partioulars of the patients, and one by the Hospital Assistant
present on admission. The 'patients were, moreover, divided in series according to
the bleedings of every horse, and this division, aud the current number in the series
was made visible on the charis of temperature in the form of a fraction, to which
wus added a red * L™ on the charts of the serom patients, and * Control ™ on those
of the controls—"L2 * would thus signify the fifth serum-patient of the 20th series,
and * Control §" would be the corresponding control. The distribution of the
patients, according to the series and the results of the treatment, are seen from the
following fable ;:—



BERUM PATIRNTS, CORTROL PATIENTS. TOTAL.
Number Perceniage | Number .| *Percentage § Number Percenta;
Beries, Hore. Bleeding. of Died, | Bocover- ot ¢ ot Died. B"‘;‘:,"' of * of Died. |Becqrer of o
Patients, . Mortslity, [ Patients, : Mortality. Patients. : Mortality.

1 No, 1 2nd bleeding - o 23 15 B8 €521 23 15 8 65:21 &5 30 16 €521
2 w 4 2nd  do. s w6 2 4 33-33 G 5 1 83:33 12 7 5 o833
3 » 3 2nd da, aee ws 16 12 4 7500 16 -9 7 5625 32 21 11 6562
4 .1 1 1nt do. s ave 6 b 1 83:33 6 5 1 83-33 12 10 2 8333
b w B Bid  do, we .| 16 1 . b 68'75 16 12 4 7600 52 23 9 71-87
6 . 3 Srd 40, e | 24 16 8 6666 24 21 3 8750 48 37 i1 7708
7 w 1 8rd  do. .., .. 86 26 10 7222 36 32 4 86-88 .72 58 12 80°b5
8 w 4 3rd o, ... . 37 23 14 62-18 a7 29 8 78-37 74 52 22 7027
9 w 1 3rd  do, . .| 4 3 1 75:00 4 3 1 7500 8 6 2 75:00
10 w 2 2nd  do. . W] 16 8 7 53:34 15 12 8 80-00 80 20 10 6666
X ! w B 4th do, ~-| 23 15 8 6521 23 18 b 7826 46 a3 13 7173
12 S | 4th  do, .. .| BB 25 16. 7142 35 33 2 94-28 70 58 12 82:85
13 w 3 4th do. .. | 25 18 7 72:00 25 19 6 6760 BU 37 13 74:00
L w 8 1st  do, o en| 26 20 ] 7692 26 17 9 7538 52 37 15 115
15 w 4 4th  do. ... .| 24 13 11 54'16 24 18 ] 5000 48 81 17 6453
16 w 2 3rd do. .. o 34 23 11 6764 34 28 6 8235 68 51 17 7500
17 s 9 1st: do. w| 16 19 6 62:50 16 1 b 68756 32 71 11 6562
18 w- D 5th do, e e 25 21 4 8400 256 20 b 8000 60 41 9 82:00
19 nw 10 1st do, . we| 26 18 7 72:00 25 23 2 92-00 50 41 9 8200
20 w 1 nd  do, .. .| 1) 8 8 7272 1t 9 2. 81-81 22 17 5 7721
21 w 1 "H6th de, ... W) 1T 12 b 7058 17 11 6 64-70 34 23 11 67'64
22 w B It do. .. | 19 13 6 6842 19 18 1 9473 38 an 7 8167
23 w12 1at do, - el 10 & 4 $0-00 10 8 2 8000 20 14 6 T0:00
24 w 9 c2rd do. e & 1 b* -2 71742 1 § )| 8671 14 1 3 7857
Total ,..| 480 328 152 £8'33 . 480 382 98 7908 980 710 250 7398

BIE
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In this table we have to point out two facts—Arst, that the serum treatment
shows only in two series, viz., 4 and 18, which fotal 31 patients, a higher mortality
than the average death-rate of the controls; secondly, that in four .series, viz.,
8, 14, 18 and 21, the mortality of the serum patients is higher than that of the
controls, Still, in three of these series, viz., 3,14 and 21, the mortality of the
controls is far below their average mortality, and the reduction, therefore, is accidental
and due ta the distribution of the convalescents, as could be shown from the charts
of temperature, Looking at the total mortality in the-three series, which is also
well bolow the average mortality of the controls, there can be no doubt that the
serum was effective in these three series. On the other hand, the lower mortality on-
the serum side does not always correspond to a reduction of the total mortality of
the series. Thus the total mortality is higher than the average death-rate of the
vontrols in six series, viz., 4, 7,12, 18, 19 and 22, which indicates clearly that the sarnm
was withont effact in these series, although the differences between the mortulity
of the serum patients and the controls are very considerable in four of the series,
viz,, 7, 12, 19 and 22, being 16 per cent., 23 per cent., 20 per cent. and 26 per
cont,, respectively, and they point to a great efficacy of the serum. We are thus con-
fronted with the peculiar fact that the serum was effective when the difference
between the results on both sides suggested that it was not, and that the serum had
no effect when the difference made us believe that it was very efficacions. This
sooms rather siriking, and an explanation will be necessary. With regardto the
offects of the serum treatment and pom-serum treatment we can divide the total
plague admissions into three clasees—first, patients who die under either ireatment :
secondly, patients who recover under oither treatment ; and thirdly, patients who but
for the serum will die, If we take 200 plague admissions and distribute them
by alternation, as was done at the Arthur Road Hospital, and if we suppose, as is
the case, that the mortality from plague is 80 per cent., -and that the serum can
roduce this mortality to 70 per cent., we might have the following distributions and
results :—

TasLEe 1. .
Sernm Pationts, Cohtrol Patienta, All Patienta,
Patients Patients . Patients
who dje nn- Pm‘;h“ who die un- Pgt‘:‘fm :’;‘" who recover P"‘z’;tﬂgﬁ Pe’“:’flhgﬂ
der either Mort:\li der either u °rd. ® | undet eitber | 5 ortalit Mortalit
treatment, e | treatment, | "erum die- | oo tmant. ¥- -
100 100 40 20 40 60 80

Although the serum had no chance of exercising any influence, the comparison
between the two sides allows only ane conclusion, viz., that the serum does harm,

TapLE 2.
Serum Patients, Control Patients. All Patients.
Patients | Patienta who Patient; Patients :
w;\e diehnn- but for the ?WO?“EC who die an- | who regover P”“ot;hga Pm:; tage
er sither |serum would der sither | wnder either : ;
treatment, die, Mortality., tr::t.menet. l.‘re::ment. Mortality. Mortality.
80 20 80 60 40 60 70

Although the serum has cured sll who cun be cured by it, the eomparison
between the" twa sides allows again only ome conclusion, viz, that the sertitn

does harm.
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TasLE 3.

~ ‘ {
Berum Patienta, Control Patients, All Patients.

Patients Patlents : Patients
i i o | whe rerer | PTG | ot | Tt | et | oot

or € ,
treatment. | reatm;nt.. | Mortality, tr::bze:; seram die, | Mortality, Mortality.
60 40 60 80 20 100 80

Although the serum has practically ecured none, the comparison between the
two sides allows only one conclusion, viz., that the serum is very effective.

Tasrr 4.

Serum Patients, Countrol Patients, All Patients,

Patiente | Patients who | Patients who Patients who l
wdhg diehun- reec{]ver under] but for the Perog:tage die under Percg?tage Percg}!tage
either | either treat- | perum would . either treat- . .
treatment. ment, die. Mortality, ment, Mortality, | Mortality.
44 l 40 20 40 100 100 70
1

Although the serum can cure only 20 per cent., the comparison between the
two sides indicates an efficncy of 60 per cent.

The four tables show the limits within which the distribution will vary continually,
With the distribution the results must change continuslly, not only quantitatively,
but also qualitatively, Only the comparison of the mortality of a&ll the patients
with the average mortality from plague, which latter must either be known or
ascertained otherwise, tells us when the serum is effective and when it is not.
The conolusiori is easy. With the present ratio bhetween the mortality fram
plague and the efficacy of the serum, the resnlts obtained by the alternate ireatment
might be utterly fallacious, They might be fallacious so long as the seram cannot
reduce the mortality from 80 per cent. to less than 30 per cent, In this case a
distribution, as given in Tables 1 and 2, would be impossible, The alternate treatment
of patients as & method of investigation is therefore only admissible if a minimum
ratio exists between the degree of the efficacy of a remedy and the percentage of
the mortality of & disease. As it is just the ratio that we have to find out, the method
of the alternate treatment is illogical. This demonstration might medify the views
held with regard to the valve of the method of the alternate trentment of patients
and might justify the unwillingness of the experimenters to subject the serum to such a
test before the efficacy had approximately been ascertained by more reliable means,
The proof for the efficacy of-a remedy whether it istried on clinically selected
patients or on patients selected by alternation is not given by the difference between
the mortality of the treated and non-treated-patients, but always by the reduction
of the mortality of all the patients, Thus the alternate treatment farnishes no
other or better evidence, whereas the treatment of clinically selected patients obtains
sn absolutely larger number of recoveries which must always be the only aim of a
treatment olso in its experimental stage. The alternate treatment i3 not only
illogical and expensive, it i8 also ornel, os it delivers patients to death while the
yemedy is nt hand to preserve life. In short, it is not a method of the sick-room
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bot of the lsboratory. Dr. Choksy and we ourselves have bitterly condemned
that method whenever we had to abandon a control patient to his untimely fate
whom the serum oould ir all probability have saved, or had to injeot a pstient
who, as we knew, would never benefit by the pain the injection might have
cansed him.

" The routine treatment was identical for all plague admissions—rum every
two hours, eardiac stimulants, sleeping draughts, wet pack, ets., whenever needed.
The serum was given exclusively by sub-cutaneous injections, that being the way in
which the serum can be administered on a large scale in Indian hospitals, Twenty to
40 c.0. were given in the mlorning and evening. With the growing experience,
one large dose of 50 to 80 c.0. once a day, if possible in the morning, was found
more convenient, All patients had a full dose on admission, except those evidently
convalesoent, who received a nominal dose of 5 or 10 c.c. Then the dose was
varied as the case required it. The utmost economy was the rule, and the serum
was immediately omitted when the temperature had come down and the pulse was
fairly geod, The quantity of serum marked on the charts of temperature as injected
gives therefore the best information of the gravity of the disease, The largest dose
injocted at once was 80 c.e. The largest amount injeoted in s single case was
320 c.c, within five days, In a patient who died, and 300 c.c, in several cases that
racovered. The average quantity needed for recovery was 110 c.c.,, the average
‘amount injected in patients who died was 80 c.c. The total amount of sernm used at
the hospital was 38 litres, only 14 of which were used for patients who recovered. The
total number of injections was 1,900, of which 1,175 were made in patients who died.
On an average, three injections were made in patients who died, and six in patients
who recovered, the cornivalescents being excluded. Any onfavourable influence of
large doses has never been observed ; on the contrary, all the experience points to
the fact that, with the present strength of the serum, large doses are the right
policy, Urticaria appeared seldom after injection, and pains in the joints seemed
not to be more frequent than in patients who did not receive the sernm. Abscesses
on the seat of injeotion were rare except during the height of the epidemic when
several were chserved in succession, no doubt due to deficient disinfection, It is
surprising that abscesses were not more frequent, considering that the staff of the
hospital was insufficient in number to deal with the amount of work imposed on
them by the serum treatment, so that the disinfection of the skin had often to be
left to the menial servanta.

In order to give an idea of. the conditions of the patients who ree vared, a
complete list with the necessary particulars is given :—



List of the Serum Patients who Recovered,

Current| Hos ital .
Nambez,| Number. Caste. Hex. Age. Daya of illness Mani : . Highest Bubo Namber.of | QRantey
on admission. vifestation of discase. temperature, | suppurated. | injetions g;‘;‘;‘:{‘ Remarks,
- -
1 1608 | Hindn Male 25 . R
e w - Fears. 4 P
‘g 1617 | Do, | Do. | 8 7 de, 5 a‘i’i‘ﬂﬁ} bduobo - - }3;’2 1 : Poe,
7 1619 Do. .| Femsle . 98 do. 4 I.nguinnl a '- T - sea 103, - 80 0 ¢ .
5 1627 .30. - Hnle - 29 do., 4 Famonl do. ane p - 100° axvunn g b i . i
-f :6.22 0, i Do. -] 20 an, 8 Ali“&!‘y dn‘ pss ass ane 3030 ean 8 Eg [ - -
& 1656 | Do. ol Pemale ..l 8 do, 5 Inguinal  do. SR ! I Y 3 80 o o |
7 1088 | Do. w] Do, w80 do. b Cerviaal do. - = o=~ oqme | ’ H 80 oo
° -y, «..] Male | 14 d". 4 Fﬂmﬂl‘ﬂl do. sy e P 040 e s c. & ]
1826 Do, «.] Female | 13 do. 4 Axillar a 8 s -y F T o LY 86 ¢ = i
10 1829 | Do, Do, 3 a H lngumfa do, - e | 208 30 140 ¢, o |
;; 1843 | N. Christian ...| Male ol 12 do, 9 Do, aud l:hc lmbo . a0 %ggﬂ - : 35 c, e
13 1824 | Hindg .l Do. .. 80 do, B No bubo - - - 1050 [ 8 4% LA -3
n 1868 Do, | Do, w| 8 da, b Femozs]l buto - " - 1080 - 3 1 0 8. o,
15 }232 NDr('ihl‘iBt‘ e 52“11m o 85 do. 2 Do‘ d - - -~ 1059 Rt 1 2:0 .:

. A0 ... o d L : [ELTIN N ; . .
| 1912 | Hinda o o 1 plo. , nd i"ﬁluf:r‘l b;:» o 2000 P 2 10 o, 4, | Twice Haflkinised.
13 1950 | Do, o=| Famale w| 7 do, 2 | Axillary bnbe 7 - .- i'ozo Rere : 1;0 &9
1 1988 | Parssa ... ...| Malo w19 do. 2 Femors]  do - “l joee Y oo & &

2(9, 1997 | Mussaljman ... Do, w| 50 do, 12 Do, do. - - - 000 8 30 0. e,

5 204? Hindg ...] Do .20 do a Do, - " e . }.02° g ; 2‘1)8 ¢. 9, | Convalescent.

22 | 2ot | B o TR & 3 6 R-lgtﬁmla;dbglmo bubo o | s 7 |iswes

23 2083 | Purges wd Male e dw 4 - y e - 1040 amem ¢ 280 ¢ o, .

3‘; 2081 | Hinde | Pemale T go: i Femc.)r and gngl'i:::' tl:l:l}?: - - iﬁiz v g gg ¢ e | Haffkinised.

a0 2108 Nintdl:utmn--- Mslo {80 do. 3 Axillary ond Cervical do, ] 100 — 4 % ¢ &

. - . e 20 3 2 Femorul buho . » o ase y

27 2186 | 1o, . ) o o. - - | 10B vie s 7 180 ¢. 4.

23 2142 Do, - Dg: o gg go li In, olnnl g:. - mo: 2 20 5 ¢. | Copvalepcent.

3?’ 5;96 Dn, w.| Female o 45 do. 5 Pemoral do. :.“ :.: o :Eéa 1 ; llﬁg Py o.

81 H 21_;3 Do, 1] Male | 40 da, Upknewn, Lo, de, " - :“ 109¢ i 140 e' :'

3k 2230 Do, w| Do. e| 50 do. [ Inguinal do, - T iy 2 306 @

83 sood | s | Do (22 do, 8 Fomoral _do, P (R U .. 4 9 ¢, o.

SR A N B R | R IR N B B S I 13-

85 2539 | N, Christ'en ...| Male "% do, 3 ] Do - - o 3 A

gﬁ 2856 | ifindn ws| Dn w12 do. b ‘ Axlﬁ;n'y 33‘ - - 13‘33 A H 150 eo

H; gigg l]';:o' wf Do, .| 28 do, ib | : - - > ggo 1 g ;’g :’ : Oonvales cent
£l LIRTEL] . i .

23 323:,2 MD;'_- - B:: :- ?g g:. 2 | Femor&l Ing;mal andIlum bubo.,. e ig:;: ¥ : g 1;{; ? :'

ngaalman ... Female vl 10 ! bl e e ]

w0 B e tipme SR | 4 e w om0 || D oo
7 inda o] Do, MET do: 8 | g 3 - . .
48 ) 2694 | Do, e Do | 80 do, 10 B gt st ?‘ﬁgg bubors L 1010 : 3 T o8 | Conmaleseent,
a4 | 2715 | N.Christina o] Do, ~1e2  do. 2 Do, Lu S BT L : 10 e e Do.
15 271% | " Do, s Do, w12 do. 2 Hisg  do - - 1040 ! H nes
41 %;;? HI.I)?J‘]“ B"- . 10 do. 8 Inguninal do: :. ::: ::. 1089 Y 13_ 1;',% :: :'_
. ' Do, «w 60 do, 4 Dunble Axillazy hobo .4« we 1029 - 6 80e g

é9¢
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Axillary do, e e,
Inguinal do, "
Femoral aud Inguiral tuho .
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Ioguinal bubo -
Femoral do. - ver
Sapra trocbl bobo - e
Double Axillary bubo ... aon
.  Femoral do. . s
Iliae babo
Cervical bubo e -
Ingvinal do.
Axiilary do, . "
1 Do_. go, ven e
nguninsl do. ™ s
Femoral do. . er .-
Axillary do, ., e
Doable l’.ngumal bubo  w. e
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Do, do, -
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Pecteral bunbo L e -r
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Inguinal tubo )
CGI’VIGII de. " [
Axillarg do, wer e
Do. do. . o
Femoral sud Iliac bubo ... e
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List of Serum Patients who Recovered—{contd.).

. - < tity
Cuirent | Hospital Days of illness . s . I Highest Boto Number of Quan Xs,
Number| Number, C"l". Bex. Age. onyadmilsion. Manifestation of Disease. Temperainre, suppurated, ! Injections, ?:112:{:;.‘ Bemarks,
165 1448 H'nda ... «.| Female oes| 40 years, 9 Femoral bubo ey e ans) 101° e 2 We e Convalesgent,
166 1452 | Do. o] Male | 20 " do. 12 Do, do. we| 98O - 1 0ca De.
107 1456 | N Christian ... Femals .| 20 do, 8 Axillary do, . s . 102° aseren 6 400
18 1460 | Hindw ... -...| Male w28 d Unkoown. | Ingninal do. e - 1040 . 7 140 e. ¢, ..
109 1464 | N, Christi n ...| D, w18 do, 8 Femoral do. - - 10t° 10 230 0. & | Haffkinised.
110 1468 Hinde - Do, w | B2 do, 4 Ingnimll do. e - e 10 ) 8 190 o, ¢
1l 1474 Dg. -»| Do. |2 do 8 - | Axillary do. - - s gL.e e B 60 o o
17 1493 Do, an{ Do, | 10 do. 8 Do.” do, gso 1 10 ¢. 0. | Convalescent,
118 1510 Do, .| Femala | 12 do. 11 Fomoral, Inguinal and Ilis¢ bubo ... - 98° 1 10 ¢. 0. Do.
114 1516 | Do, | Ma1d -8 da Cercieal bubo - - 1020 b 120 ¢. e
116 15631 | N, Christian ...| Do, el 40 do, Unknown. Do. and Maxil bubo »ee vas! 104° ypee 6 150 0, o.
116 1550 | Hinda | Do, | 2% do, 4 Femoral bubo - o . 104° b 130 e ¢
117 1368 Do. » | Pemale w 20 do. 8 ° | Inguinal do. - - o 101° 7 160 e. c L.
118 1577« Do. w| Male ..l 40  do, 6 Femoral do. e - 9ge . 4 80 e. ¢, | Haffkinised,
119 1594 | N. Christian ...| Do. ol 82 do. 6 Cervical do. - s 1002 1 9 25 ¢ ¢
120 1602 | Hindu w| Do, | 12 do. 4 Do, do. P e - 10a° 1 ] e
121 1848 Do, o | Female ol ¥0 do, 8 Pomoral do. - e 1062 vare 7 170 . 0.
122 1864 ‘Do, o Mals «d 20 do. 1 Do. and iliae babo ... e aee 104° e 9 270 ¢, ¢,
123 1886 Do, «d Do, .o 11 do. 16 Inguinal and {«moral bu bo . 99° u 1 10 ¢ o [ Convalerqent,
12.4 1892 Do. pa Do. | 40 do. Unk: own. Femoral buto - - . 111° 1 1 40 ¢. o,
125 1942 | Do. «| Do, ] 6 do, 8 . Do. and inguical bubo 94° 1 1 10 0. ¢ . | Convaleseent,
126 1954 . | Female | 28 do, 8 Inguinal and iliac babe ... e v 108° 1 5 160 e &
127 1987 | Mosralman ,,,| Mals ens] 83 do, Unknown. . bubo e s an 1062 . 2 40 c. @,
128 1987 | Hinda w4 Do, sl 20 do, B Femoral  do. e o] 99¢ . 8 0o o
129 047 Do. Female - 26 do. 4 Ivguinal do. R e s 101° 1 4 110 ¢ e .
130 2045 | Do, v Do, ) 12 do. 8 Axilla do. . 101° - 4 1o e ¢
131 2057 | Do. | Do. w18 do. a Cervi do. - . 1080 1 6 160 e, ¢
132 2065 { Do, ws| Mala o 20 do. B Fomoral and {liac bubo e s |  108° ww—— 8 90 e. 0.
133 2126 Do. | Do. | 26 do, 7 Do. bubo . . - 101° " ) 10 ¢, ¢. | Convalesaent.
184 2156 Do. ..|] Do, wl 28 do, 8 . | Inguinal do. we o o 1056° 6 200 c. ¢,
185 2152 | Deo. wf Do, <18 do. B Do, and cerviesl babe o ane 1C8° . 4 120 ¢ e
136 2186 | N. Christian ..} Do. o 18 do. ] Axillary bubo . e e 106° 1 8 223 0. ¢,
187 2245 | Bindu «| Do, | 33 do. 2 Femoral do, - o - 105° 1 8 800 o. o
148 2269 | N, Christion .. | Female . 2 de. 8 Toguinxl and iliac tabo ... o - 1059 weaea [ 210 ¢ e
189 2308 | Hindu | Male o] 60 do, 2 Femoral bobo e o]  108° e [ 60 e o
140 2814 Do. | Bo. es] 50 do, 20 Axillary do. e [ v 95° R, 1 10 ¢. ¢, | Convalescent,
141 2387 Do, wf Do. waf 18 do, Unkoown. Inginul do, . . urs 104° 1 [} 160 ¢ ¢, .
142 2896 | N, Christisn ,,,| Do, | 8 do. 2 v, auvd femoral babo o . 10g° 4 66 a. 0. ,
143 2422 | Mussaiman ,,.] Do. | 40 do. 11 Fomoral kuho o o o 980 1 10 ¢ ¢. | Convaleacent.
1“ 2466 Hilldu ] Do. wan 25 do. 2 Do' do- e s o 1050 o s 200 ¢ €
145 7B Do. v{ Female o 8  do. 8 Do. do. ot " . §08° 1 4 65 q, o,
146 2488 | Do. | Do, | 8 do 8 Axillary and carvieal bub | 1080 1 n 80 ¢ e
147 2552 | Do, o] Male wl 8 do, Unknown Do. ~ and femoral do. - - 12 . 3 e e
148 2672 | Do, es{ Do, ws| 30 dn, 4 Femoral and inguinal do, - e 108° o 4 140 e e
349 2689 | Do. - Do, wf 28 do. 4 Axillary bubo -, . o 104° . 6 150 ¢. &
150 2658 | Do, w| Do, we 82 do, 4 Donble ingninal buba .., e o 1080 P 6 210 o, c.
nm 2765 | Mossalman ., | Fimale -l 12 do. Unknown, Do. cervical do. e e e 105° - 7 120 ¢. 0.
162 #7172 | Hinda o] Mala g 22 do, Do, Popliteal bubo ver - w)  10I° . 6 160 & ¢
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List of the Control Patients who Recovered,

- .
P 2 | mospitar Days of Highest| Bubo
Al e e Caste, Sex, Age. |illvess on Manifestation of Disease, tempers-| suppu- REMARKS,
55 : admiasion, tore, m .
!
1 1615 |Hindu ars|Male ws| 39 years. 6  |Femoral bubo . - w| 208° | e
H] 16i8 | Do. | Female w| 4 do, 15 Do, do. aee e - 98° weama [Conval seent.
B 1628 | Do, ens|Male wl| 40 do. 8 Sub-maxill do, - | 100° [ Do. -
4 1661 | Do. ...| Do, - 80 do, 6 Axillary do, " . - 101° | Ll
b 1674 |N. Christian ves} Do, -l 22 do. 9 loguical do. D 11 S — -
[} 1708 |Hindo | Do, .| 80 do, 2 Do. Femoral and Tiiac bubo - - 104°
7 1798 [Mossalman | Do, w| B0 do. 22 Doab'e Ingninal bubo - 99° wer  |Convalescent,
8 1748 |dindn | Do, et 12 do. 7 Cervical and Femoral do. . | 88° aranss .
9 1828 | Do, on:|Fomale .| 7 do. 8 Femoral bnbo - - o] 1089 asamse
10 1881 Do, «| Do, w| 46 do, [ Axillar do. . . «s| 108° R
11 1885 [N. Christian ' « |Male ] 15 do, 1 Femora d- - | 99° wesees T wite Faffkin] od,
12 1888 Hmdn « 4 Do. | 20 do. 2 Pneamonia . . wai 1080
18 - 1893 | Do. v 20 do. 4 riguble Inguinal bubo ... - | 1039
14 1914 H Cl:mh-n «i Do, w| 8 do. 2 Do, Femorat do, .. - vea{ 104° I'wice Haffkinised,
15 1816 | Do, e Do, w 0 do, 8 Femoral Ingninal and iac babo - | 108°
16 1941 Hmdu | Fomale | 63 do, 4 . bubo ven . | 1012
171 1961 | Male - 18 do. Unknown. lnguma.l do. . ' - 104°
18 1091 Muualmnn .| Do, e 25 do, 8 Cervical do. .. - 108° .
19 1993 |Hindu | Do, .| 18 do. 8 Iuguioal and Feroral bubo - ws| 100°
20 2007 |Parsee «n.|Femsle w| 14 do, 2 De.  Femoral and i bubo os| 105°
21 2041 [Hicde ee{Mala .| 83 do. 8  |Axilary babo | 1040 | ..,
22 2159 |Mussalman, -} D, .| 65 do. 12 |loguinil and Pemoral babo . - 8P Cobvaleagent,
23 2212 [Hiedg «| Do, oy 18 db, 4  |Cervical babo e - - 1080 | ...
24 2226 | Do. o Dro, | 16 dn 8 Inguinal do, e . wd 101° waesea  |CoOnvalencent,
25 2822 | Do, +n{Female w| 8 do. 8 Azillsry do. . - «. 108°
26 2868 | Do, “oes| Mnlo «| 60 do, 14 Femoral and Inguin-1 bubo e o] 100% | ... [Convalescent,
27 288¢ | Do, | Do, .| 80 do. 7 Ingminal bobo . -f 101° everan
28 2898 | Do. «| Do, w7 do 12 Femoral and Cervical bubo - o 1009 1 [Convaleqcent.
99 2i40 | Do, | o Do, ] B do, 4 Cervical babo -~ w| 102° | .
30 2802 |N. Christian as| Do, wl 20 do. 8 ‘Hoguinal and Femoral huho . -l 108°
31 |. 78 [Hindg +o|Female w| 11 do. 12 Cervical bubo -y 102° Conva'escent,
82 75 Do, an{Malo w.l 15 do. 4 Do. do. .. an -] 1029 .
as 117 | Do, « |Femala w| 20 do. |Unknown.(Inguisal do, e - o 102° Convalrscant.
B 240 1 Do. vee| Male wl 20 do, 22 Axillary do, ’ ame W 101° Do, .
8h 248 | Do. «.-|Female | 80 do, 7 Femrafnn-l Tiiac bubo... [ . 101° Do,
86 259 | Do. «..jMale we| 20 4y 4 D uble Axillary  de, .. e ] 1020 R
87 282 | De. | Do ey 18 dao. ] Cervical babo o . s -] 108° 1 [Convalencent,
38 na Do, »es| Do w| 12 do, ] Axillary do, —e o] 1019 1 l’ Do. Haftkinised.
89 899 | Do. «~ {Female wi & do, 12 Femoral and Ihubnbo... ] 1049 1 .
40 41§ | Do, «u| Do, ] T do, 8 Double Gervical do, ... en | 104° . 1 |Haffkinired,
41 675 | Do, ors|Male ws| 80 do, 8 Pemoral bubo e v w} 10I° aeewe  [Convalescent,
42 599 | Do, « Do, . 1 do. 2 Do. avd Cervieal bobo e ] 108° . -
48 669 | Do, | Do, ey 22 do. B Double Ingninal bubo .. . o] 101°
4" 685 |Mussalman ooy Do, | 80 do, 7 Femoral bubo. s o 101° eeanse  Convaleacent.
5 710 [Hindn o, Do, w:| 45 do, 6 (nguiznal and Hiso babo. e ) 1020
44 886 | Do. s} Do, w| 12 do, |Unknown,iKFemoral snd Inguinal bubo . «| 1017 .
47 1081 | De. - Do, w| b do, De,  |Azillary bubo e w98 L e (Convalescont,
43 1069 | Do. «:} Do, we] B3 do, 2 Famoral and Ingni.nal bnbo v o 108°
49 1058 Do. .| Do, w] 80 do, ] nguinal bubo man w1042 e
50 1111 [Mussa'man »= Do, | 86 do, 12 Cecvical do, - " w990 1 |Convalescent.
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List of the Control Patients who Recovered—(contd.).

- ‘
£2 { Hosmpital ) Days of ’ :
&8 | Nomber, Caste, Bex. Age. |ilinces on Manifestation of dlsease, Highest | Babo
a P tempera-| anppa-
Gz dmission, ture. | rated, REMARES,
b1 1138 [Minds ‘Mah 40 " '
o 1 - . years lUnkmown.[Double Femoral bobo ... N . L ‘ ;
38 llg Bg o gou R— do. Fi 4gpra hyoidal bubo - “ . ;3;0 ......l Convalegcent.
5 1211 | Do, e D;. P 20 do, 8 Cervical babo o - '_" 1040 1
55 1168 Do. wes F . wwl 8 dﬂ. 4 [Ugllmll do, -y wee wl 104° 1
56 1228 IN. Cbristian e -t 30 do. 6  |Femoral do, | 1040
1256 |Hindu . cha. " - lg gg. g geme;l do, - i TS s,
1230 | Do. L. |piale - s do, 2 Aup“nyxofﬂ bubo e ol 965 | e "[Convalosoent,
. - » 0, v do, 1 I“gumal do. .'“‘ . - ewpbnn .
}gg a - :{tﬁlal- w| 20 do, 8 Femoral do. - - - llgg: 1 (Haftkinised.
1293 | Do’ e u?al w| 15 do, 2  |lnguinal do. _— e ole |y
1816 [Mussalwan “lmals o B : 0. do. .| 1040 )
1357 |N. Christian Do, RS 1 [Doohod s Getvioa) b | 1080 Caffhinised.
: ae . " . guinal and Cervical hubo ee - 0 o ¢
1849 [Binda ol DO ~| 38 do 8 |Pectoral bubo = lome | mm [Convelescent.
1895 |N. Chrisbinn « (Fema o el 12 do. 2 |Pemoral and Ilina bubo : Ol aose | Ty
1405 | Do “1°p w| Bb do. 10 |Inguinal and Miac do. . e ! “oge 1 [Conval b
1120 lataa - ~4 Do. ..| B0 do, 2 jAxillary bubo | 1040 mleacent.
133 | Do ~] e w8 4o [Unkuomn. [Orevioa  do. - of 1010 | L0 IConvalescent.
1455 | Do “|romd o 8 do, §  |Femoral Lliac snd Inguinal bubo ol 1048 | T encent
1485 | Do, “gagee | 16 do, b iCerviosl bubo I o i IR
1489 | Do, - | Pemale | 35 do, 2  |Femoral and Iliac bubo e { ™7y i
1548 IN. Christian b o] 85 do, 4 Cervical bubo - . | 1080
1562 [Hinda | Doy " A 1 (G .y xillney b o e I T ~
1588 | Dn, “ Fam - trical apd Axillary bubo - o "
1593 D». e gle:l.:h wl 7 do, 4  |Femoral and Ingum:l do. e . igl'o 1 (Convalescent.
1825 Do. wey| D o 10 do, 4 Femoral bubo e . 1 Jose aurss
1828 | Da ! Do. =1 36 do 8 [Inguinal do, = 9 | ™1 |convat
1859 | Do ot Do. ~| 12 8o, 20  {Femoral do. e . ! gme 1 nvalegeent.
1877 | Do ae;ina o 20 do. 8 Do, doa . 1 1040 1 -
1897 | Do . Doe e 82 gg. g CDo . (;o e el | 1040 .
1936 |N. Cbrist ™! Do, - ervical do. w| 980 | LT
o (Higa ! Do | g0 & ?  [Fomoral aud Inguiual b bubo - vl s | o (oM penacent.
1995 | Do, . ! po. . 0. - e ol 1080 4
2035 D:. - gg. weef 22 do. 8  |Inguinal and Iliac bubo’ . }gg, i .
2103 | Do *! Do. | 40 do, 10 |Double Inguisal do. ... w1080 Convalescent
2t6s | Do, 1 Do. gg gg- Uﬂ“;‘gwn- g:ﬂml:n-oll and Iliac  de. v _ . o o] 1080 | ™Y edcents
! Do, . . etao
2184 | Do. ] Do. | 26 do. 10 [Toginal babe o Yore - =l oo 1 (Convaleacent.
HE e wt Do, w| 20 do. 7 |Femoral do. - 1 Jozo 1 O
2243 D, o Dﬂ' e ?g ::’ g go' dO. It T ) 104° 1
2286 | De, | Fem: - - a - 100°
2300 Do, i et ol % do 3 [ty ;Dd Cetvical bubo w| 2080 |
82 [" Do. d o . o - ” o vesans
2194 |Mnesalman " gg- - 86 do, 8 Femora! aud Inguioal bubo . - iggo " 1
2584 |Hindu "l agal, | % do 2 Axillary bobo o | 080 — Conval &
2779 | D, Do w| 8 do. 2 (Inguinal do.+ - Tl oqae | Ty [oRTCeeR
~| Do. ol 16 do, 3 Jasilary do. ] 1080 | .

99¢
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A number of patients is put down as convalescent in the lists, viz, 28 among
the serum patients and 38 smong the controls. They have no value in the
experiment, a8 they ware admitted on such a late day of illness that the influence of .
the serum was excluded, The number of convalescents recorded bere does not tally
exactly with that given by Dr. Choksy, viz., 28 for the gerum side and 38 for the
controls. Dr. Choksy’s criterion of the eonvalescence was a clinical one, whereas
we call all those patients convalescent who had pumssed the acute stage of plague
when they were admitted, Although our distinction means a numerical gain.to the
aontrol side we have preforred it because it gives the possibility of proving the num- ‘
ber of convalescents from the figures in the lists. We gather from the lists that the
serum treatment gave 152 recoveries * and the ordinary {reatment 98 recoveries, and
that one-fourth of all the patients who recovered was gonvalescent on admission.
As the efficacy of the serum must be judged by the results obtained on patients
who were actunlly sick with plagne, the convalescents must be excluded from our
account. We give in the following table the original figures and the corrected-
ones :—

*  SEeRuM PATIENTS, ConNTrRoL PATIENTS,
Admitted, | Diod, Recovered. | Admitted, | Died. l Recovered.
N - 480 328 152 480 382 , 8
Orlgma!ﬁgures (28 convales- « (28 convales-](33 convales- (88 convales-
cents,) cents,) cents.) cents,)
n - -
452 328 124 447 382 65
an":t:f: d {no cotvales- (no convales-|{no convales- *  *|(no convales-
gnred. cents,) cents,) cents, cents.)
' |

Caloulating the ratic between the recoveries of either side, we find that for
every 100 patients who recovered by the serum 53 patients recovered by ordinary
methods. If we take the ratio botween the recoveries amongstthe patients admitted
on the first five days of illness, viz,, admitted during the acute stage of the disease,” it
is still more in favour of the serum, as for every 100 serum patients who recovered
only 49 recovered amongst the controls. We can, therefore, suy that the serum has
doubled the recoveries for the acute stage of plague. We see further from -the
lists that X9 buboes suppurated under the serum treatment and 40 under the ordi-
nary treatment corresponding to 3850 per cent. and 41'00 per cent., respectively.
The difference seems trifling, but it inoreases considerably if we take into sccount only
the patients admitted on the first and second day of illness. We have then 33
patients with 10 suppumting buboes on the serum side and 18 patients with 10
suppurating buboes on the control side. The statistios thus confirm the clinical
observation that buboes reabsorb oftener in serum patients, It is natursl that
the serum treatment should prevent the duppuration.only in the patients of
the earlier days.

In order to show how the serum was administered, how it acted, and also for the
sako-of comparison, there are attached the charts of the first 80 patients who
recovered during the alternate treatment, one chart of a patient treated in private
proctice with the serum and two charts of patients who died under the serum
trentment. No other clinical details are given than the temperature during the
acute stage of the disense. Considerations of economy forbade the publication
of more charts which would have furnished the best proof for the effioasy of the
serum. We draw the attention to chart No 12 of a patient who "received the seram
treatment although no sure signs of plague were found when¥t was commended,
Cases of & similar nature had previously been observed and considered as extra cases,

* One patient died when this report was being prepared.
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the bacte‘riologicnl exnn.lination having been negative oven after death. The patient
was afimltted on the third day of illness in o stupor sand very low condition. He was
kept ander observation for three days, and as the disease seemed to take the same
fatal turn o8 in the oases mentioned, he was declared and éame to the serum treat-
ment. The temperature had been 104-5° on the previous evening and had fallen to
102°5° on the morning of the fourth day. It wasagain rising, the thermometer
showing 103° at 11 o’clock, when 20 c.c. of the serum were injected. After three
hours the temperature had fallen to 101+6°. It rose to 102-3° until 4 p. m. when
another 20 c.o. were given which brought the temperature to 101° at midnigh’t. On
the next morning the general condition was much improved, the patient was conscious
and sble to speak, Five more injections had to be made till the temperature fell-
ﬁ.nally to normal on the morning of the fourth day of the treatment, The recovery
was speedy and uninterrupted. Simultaneously with the first injection blood was taken
for e'xaminntion, from whicha fairly abundant growth of ‘plague bacilli was
obtained. There was no more cccasion to try the serum in sach cases as thaly became
rare and happened to come to the control side. The chart of the private patient is
interesting, because an exceptionally large quantity of serum was injected within a
ghort fime. The patient came undgr treatment on the evening of the fourth day
of illness with swollen glands sll round the neck and extreme infiltration and cedema
glottidis which threatened suffocation. Dr. Choksy realising the gravity of the
situation resorted to doses not tried before, The temperatire was 105° when he
injected the first 60 c.c. It fell but by one degree until the next morning, when
another 60 c.c. were given. In spite of that the temperature went np to* 105°5°
in the evening, when 60 c.c. more were injected, On the next morning the temper-
ature was 1020; still o further injection of 60 c.c. was thought advisable, the
pationt having thus received 240 c.o. of sorum within 36 hours, There was no even-
ing rise, almost invariably a favourable sign, and the treatment was discontinued and
the last 30 ¢.0. were given on the next morning. From this time the temperature
foll steadily, the patient making & good resovery, all buboes reabsorbing. KFrom the
two charts of the serum patients who died, it appears that decth was not due to
plague. The patients were transferred from the J.J. Hospital with well developed
buboes and all other symptoms of plague. They seemed on the highway to
recovery when relapsing fever set in, to which the patients eventually succumbed.
Relapsing fever, complicated with plagué, must have been. common during the past
yoars : relapsing fever isa disease of longer duration; it was prevalent in epidemic
form, and it sttacks With predilection the same class of the population as plague
does. Clinieally, it cannot be disgnosed with certainty during the acute stage of
the plague.

Tho alternate treatment was properly commenced on the first of July, 1899,
and was continued until the 81st of July, 1900, when it was abandoned by order
of the Municipal Commissioner in favour of the clinioal selection. As slready in
May, 1899, the patients had been alternately treated, the record for this menth bas
also been included in this report, although it is incorporated in that of the last year,
July, 1900, has been excluded, as the results were not known when the report was
token in hand, Only 4 cases wero treated on either side in that month, Three of
the serum patients recovered and three of the controls died. The records for the

singlo months are seen from the following table —



ABTHUR BOAP HO§PITAL.

MARATHA HOBPITAL,

MONTES, BESUM PATINKXTS, CONTEOL PATINNTS. - EXTRA PATIENTS, LorAL, ORDINARY TURATMENT. ) .
HINHERE Nt 5| TR
IERR R ALK o [T 3| R | B |8 [ [ fa) g B |
1899, . ‘ .
May o o e w28 [ 15 ] 8 [esma | o5 |15 | 8 |esm | 6| o 2] 52 | s | 18 | esss| = |98, | 25 | 7ess
Juy o e o of20 ! 18| 8 lovoo |2 | 16| 7 |ewes | 5| 6 48 | 38 | 15 | cers| 48 | 34 | 14 | 708
Auguat .. .. o 85 [ 12| 3 fswoo s fr0, 5 eses | ]| |0 | 2 8 | mas) o | 2 | 8 | eem
September we .o .o 17| 9| 8 |5206 {17 | 16 ) 1 |eens | €| 3| 1] 38 | 28 | 10 | 7mes| 60 | 56 | 13 | er1s
Octobet e e wf 26 | 28 | 5 {8077 | 25 [ 22| 3 esoo | 7| 5| 2| &8 | 4 [ 10 | sxw| w | s8 | 19 | o
November e we oo 15 | 10 | 5 [ 6666 | 26 | 12 | 4 19500 | wo | o | | 3 | 20 o [ 70| 8 [ 70 | 12 | s °
December .. .o . 25 | 14 | 11 | 5600 | 25 | 23 | 2 o200 | 6| 5] 1§ s6 | 42 | 14 | 7o) 20 {1:1 | 49 | 717
1990, ' ' _
Junuory e e o 69 | 38 | 20 (6440 | 69 | 46 | ¢ [e2r | 2] 2| . J 20 | 85 | 5 | 7os3{ s [ems | & | mrea .
Fobrusry .. oo .o 86 | 6¢ | 22 [ 7441 | 85 | 68 | 17 | 8000 5 .. Q16 {137 | 30 | 7eealooa | a6 | 88 | s26a
‘Maroh  wee e .| 74 | 45 | 29 | 6081 | 75 [ 59 | 16 |7ees | . | o | o | 149 {104 | 45 | eomo] sos | 487 { 105 | srm .
April e e wf 80 |6t |19 |7e25 | 7 f 6217 |7mee | | 1] . |160 | 124 | s | mrso] s | 204 | 62 | e2ss "
May wo we wf 8t |2t {10 j6ra |52 (20 8 ooe2 ] 1| 1| .| 64 | st | 13 | mes| ez |07 | 95 |75
June v e o 8 8| 8lezso ] 8 7 1 s} .|| ] 16 | 12 PR 1Y) RV I RN
Total ..|480 |828 | 152 | 6833 |480 ;882 : 98 | 7958 | 38 | 82 | 6 | 998 | 742 | 206 | 7434} 2699 | 2,108 | 495 | 8095
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In the table are :ncluded the extra cases in order to allow a comparison with
the records of the Maratha Hospital which are also given for the last officinl year.
With regard to this table it may not be superfluons to mention that the mortality
amongst the serum patients, and the total mortality, compared favourably with that
of the controls, when the serum treatment had to be discontinued in March last, and
that the total mortality for the first half of the month, when the serum was used, was
more then 5 per cent. leas than for the second half when it was not employed, The
comparison with.the Maratha Hospital shows that the monthly mortality at the Arthur
Road Hospital, except during Qdtober, 1899, and May, 1900, was lower than at the for-
mer, and that the lower mortality was maintained during the four months, Janvary to
April, 1900, when the epidemic was at its height, It is of specialinterest to observe
Dow the mortality at the Arthur Road Hospital followed the fluctuations of the death~
rate at the other hospital during theabove-mentioned months. In February and April
. the disease showed the highest viralence, and thq difference of the mortality of the
two hospitals is 5 per cent., in January and March the virulence was a trifle less, and
the difference increased to 11 per cent. The higher figures on which the mortality
works out during these months are a safeguard that the increase was not accidental,
and we shall see later on that it corresponds to alaw of serotherapentics, The mortality
for the perind ol the alternate treatment was less by 6'5 per cent. at the Arthur Road
Hospital, although only half the patients received the serum treatment. If all the
patients had received it the reduction of the mortality would have to be calculated
at 13 per cent. The difference between the mortality of the serum patients and the
controls at the Arthur Road Hospital itself is 11°25 per cent. and, therefore, fairly
conforms with the caleulated difference of ‘the miortality of both the hospitals, It is
this conformity which gives the proof that the reduction of the death-rate on the
serum side is real. It might be suggested that the mortality at the Arthur Road
Hospital is generally lower than at the Maratha Hospital. Although there seems to
be no apparent reason for this, the Maratha Hospital receiving tha higher Hindu
castes, we thought it useful to meet this suggestion with facts and figures. The
Maoratha Hospital opened on Janusry 21st, 1898, as we find from Sir James Camp-
bell’s Report of 1897-1898. The plague mortality up to the 80th of. April, 1898,
smongst 738 patients under English treatment, was 73-44 per cent, During the
game period, also including one month and a half of the serum treatment, which was
commonced on the 13th March, the Arthur Road Hospital had 1,231 admissions with
a mortality of 74'16 per cent. It had 273 admissions with 222 deathe, equal to a

* mortality of 81'31 per cent. in November and December, 1898, and January, 1899,
when no serum was available, During these months the Maratha Hospital had 557
admissions with 458 deaths, equal to a mortality of 81'32 per cent. The mortality
during the time when no serum was used was, therefore, somewhat hlgher at the
Arthur Road Hospital.

It follows from the last table that the mortality amongst the sernm patients was
6838 per aent. and amongst the controls 79°58 per cent., the djfference being 11'25
per cent. in favour of the sprum. The alternate treatment was started under the im-
pression that this difference would be the expression of the efficacy .of the serum.
We have been obliged to demonstrate that such might, or might not, be the case, and
to undermine thus the very ground on which we were to base our arguments for the
efficaoy of the serum. Traly, not an enviable position in which we find ourselves,
There is only one way out of this difficulty. The results obtained by the alternate
troatment might be accepted as essentially correct if the three classes in which we
have divided the patients with regurd to the effects of the serum and non-serum treat-
ment were evenly distributed on both sides. That osunot be ascertained directly,
but we might find it out indirectly by going into the details of the distribution of the
potients ng regards caste, ses, age, mdmdunl resistance, duratlon, mode and virulence
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of infection, If the patie;xta were fairly distributed according to these factors, we -

could be gertain that the sume was the cmse also with respect to the three olasges.
mentioned. Woe sball, therefora, compare in the following the delails of the distribu-

tion one by one in the order given above, so far as it is statistically feasible.. The-
material for the statistics is taken from the charts of temperature of our patients,
which we have gone through carefully ourselves, We begm with the statistios of

the distribution aooordmg fo the casie:—

Casta. Hindu. |Musalmans, | o Native | porpe - | pou,
Serum paients 404 21 2 - 480
Control patients 405 27 40 8 480

* No comments are necessary on this table. The same can be ssid of the following,
showing how the patients were distributed sccording to the gex :—

Sex. Males. Females. Tofal.
. Berom patients wes wr 350 130 480
Control patients ... 358 127 480

The next table gives the distribution with regard to the age period: —

. 0.10 10-20 20-30 80.40 40-50 EQ
Age period. Joo18, years, yoarm. years. years, anuy;:::e. Total.
Serom patients 50 | 129 162 81 87 21 | 480
Contirol patients ... 60 127 159 99 25 10 480

The distribution is here in favour of the controls which have 10 more children,
.among whom the mortality is about 12 per cent. lower than the average, and 23

fover patieats over 40 years, among whom the wmortality is higher than the average.

The individaal resistance is dependent on oaste, sex, age aud previcus immunisa-~

tion. The benefit of the latter was identical, a8 on either side eleven patients had
been inoculated with the plaguo prophylactic.

-With regard fothe days of illnees on admimion the patients were dlsihbubed

a8 follows :—

Day of flosmoa} 165 | 3ud | ora | 4th | 5ih | 6 | vea | 8 { oen | 100 Fxn- Total.
n; :ny. day. | day. | day. | day. | day. | day. | day, | day. [{07 o fknown

Setum patienta.., J"la 121 136{ 70 | B3 | 17 | 4 |8 | 4 { 19 | 84 | 480

Ocntrol patients..| 20 | 120" w0 | 67 | 88 | 25 15 20 4 136 | 47 1 480

The advantage lies here again with the controls. It is well known that the
mortality from plsgue in onr hospitals is highest amongst the admissions of the
. earlier days. A marked reduction of the mortality enly takez place in the patients
adnitted after the fifth day of illnem, If we divide the cases acoordingly, we find
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on the serum side 386 patients of the first 5 days of illness with & mortality of 7176
per, cent., and on the control side 345 such patients with a mortality of 86:08 per
cent. The patients of the-sixth and the following days of illness are 60 on the serum
side with & mortality of 45:00 per cent. and 88 on the control side with a mortality
of 51'13 per cont, The serum side had thus 41 more patients who, had under the
ordinary treatment & mortality of 86-08 per cent, and 28 fewer patients who had
mortality of 51'13 per cent. These facts represent a' material advantage for the
oontrols, and they demonstrate at the same time that Dr. Choksy estimated correctly
the riumber of convalescent patients on both sides, - We see, moreover, that the
reduction of the mortality due to the serum was almost entirely obtained in the
patients in the agute stage of the disease, *

We come now to compare the distribution according to-the manifesiation of the
disease which indicates to some extent the mode and virulence of the infection. For
statistical purposes, the manifestations of the disease have beem brought in suck:
groups as show generally a distinet difference of the mortality between. each other,
the single femoral or inguinal, or other single buboes of more rare .cceurrence with
the lowest mortality heading the columns in the following table, Contignous buboes
are such as foemoral and inguinal, femoral and iliac, etc. Only the bnboes present on
admission were taken in consideration :—

N . Bingla . .
Manifestation of .88 | Single | Single | Conti- .
‘ inguinal, g . Mualtiple | Na, Pnen-
disease, fbu oraled %zmoal .«glmsr?" biuous. buboes, | buboeh, | monia.- Total,
Serum patiente ..| 170 52 as 131 32 3 4 480
Control patients ..| 157 | 46 100 | 128 1 20 16 13 480

=

The advantage is here on the serum side which has 13 more cases of single
inguinal or femoral buboes, showing the lowest mortality, and 84 fower cases
with axillary buboea,. without buboes or with pneumonia, whick have the highest
mortality. Also, without oaloulating numerically the statistical value of this advan-

tage, this much can ba said with ceriainty that it csunot have preponderated over
the benefit the controls derived from the distribution according to the days of illness
where every second patient of the later days represented a recovery.

The followmv table gives the distribution accnrdmg to the temperature on
admission ; for & fraction of a degree the next lower degreo bas been recorded.

"

106° F,
Pemperatare on admision, |1on° v.| 100w |10 1000 r [ 100em | nd ] ota.
more. -
Berum patients ... " 141 7 97 88 564 | 21 480
Control patients ... I 127 | 78 ne | 95 | a7 21 | 480

LI } i : It

oo T R B i
The temperature on admission ,givesllittle inforuimiion‘! as to the severity of the
attack, high temperatures being frequently due to the excitement of the transport,
whereas low ones in the aoute stage of plague are often signs of collapse and impend-
ing death. All we can guess from the table is that there .ure no dxﬂ'erencea worth
mentmmng.

There are no mors items allowing of a statistioal comparison and we can review
the facts as follows, The distribution, according to the caste, sex, previous immunisa-.
tion and temperature on admission, was practically the same for both sides. With .
regard to the age period and the days of illness on admission the distributien bhas
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favoured the controls, and with respect to the manifestation of the disease, the serum.
treatment, There is no aim in urging that clinieally the advantages on the control
side were more important, and we are satisfied if it be admnttad that the distribu-~
tion was not in favour of the serum.

Now we can accept the resnlts at the Arthur Road Hospital as correct without
fear of being contradicted by any one whose syllogisms are directed by the princi-
ples of logio, and we can say that cures have been effected by the serum treatment,
which could not have been effected by any other known means, Compared with
that fundamental fact the percentage of the cures is of minor impertance, a3 it isa
variable quantity which can change only in one diréction—in the direction of
progress, The treatment of plagne with Professor Lustig’s-seram has thus passed
once for all the stage of experiment, its efficaey has become an established fact,
agoinst which sceptioism would no longer be legitimate, '

Honce the serum treatment of plague will be an scknowledged implement in
the armoury of the physician, restoring life and health to many, and will rank side
by side with that of diphtheria as 8 great achievement which represents a further and
important step towards the solution of the problems of serotherapeutics, it being the
second Instance in which indisputable evidence has been brought forward for the
efficacy of serotherapy in huthan beings, .

Having demonstrated the efficacy of the serum wa shall analyse the results
obtained in.order to solve a question of practical importance, viz., under what
sircumstances the serum was most efficacious, From a priori considerations we
have to expeot that the mortality under the serum treatment followed on & lower
level closely the fluctustions of the general mortality from plague. Indeed, should
we not find any indication of this principle in the course of our investigations, we
"could even doubt the proofs furnished hitherto, On the other hand,’ we cannot
exclude that there might be comsiderable deviations from that rule, dve to the
peouliarity of the remedy or the diseass, or to other influences which it would be
necessary to trace. If we find such deviations we shall have to ascertain whether
thoy were accidentsl or the expression of a law governing the spplication of the
seram. In order to answer our query we shall resort again to the statistics. With
regard to them we have to remember that the information we may get might not
always be of an absolute but only of a comparative value, or even valueless owing
to the small number of observations on which the statistics might be based in single
instances. In such & case we might be obliged to control our statistics by those
drawn from larger figures. On the whole, wa shall find that the results on the serum
side are mora ocongruous with those of the general statistics, as the action of the
serum and the Jarger number of recoveries tended to neutralise dmturbmg influenges,
of whish the distribution of the convaleseents was the most . important one on the
gontrol side, We shall go through our statistics in the same order as before mnd
begin with that showing the resalts agcording to the caste ;—

Bernm patients. Control patients,
Casta, ; '
Nuu;her . Recoy. | Fereentage] Numbery Recoy- | Peroentage
o Died. | " rad of of Died. ared of
patients, " | mortality, jpatients. " § mortality.

Hindus w] 404 | 282 122 6980 405 | 826 79 80-49

Mussalmans... %] 21 | 14 7 | 6666 27 | 20 7 | 2e07
, Native Christians .| 47 | 26 | 21 | s6s2.1 40 | 20 | 11 75
Parseen * .. .| 8 6. 2| 700 8 | 1| 875

Total -...} 480 328 152 6833 480 J82 98 7958
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The results shown in this table fulfil our expectations, the mortality of the
sernct patients repeating the fluctuations on the other side. Wa note here that the

reduotion of the average -mortality of the controls by 7 per cent. in the case of
Native Christians corresponds to a reduction of 24 per cent. on the serum side:—

The next table gives the results according to the gaste and sex :—

Herum Patients. Control Patfents,
Oaste and Sex. Number Racov-. f‘:;:a:; Number Regoy- Pt.:;?:f.
ot | Died["ored. | Morta- | O iDled:[ares | Morta-
patients, lity. patients. lity
Hindus { Males ... 391} 207| 8| 71943] 208 | 238 | &7 | 8054
e ** }|Females ... 118 T ° 88 66°87 2 90 23 80-85
aseal Mxles “te 18 18 b 7322 29 18 é) 717y
Musalmans ... { Fommes .., 8| 1| 3 8388 8{ ¢ 1] s

Neiivo Obrstiaus . f Mol o 87| 19| 28] siss| as) 2| 1| eces

. Females ... 10 7 9. 7000 7 7| .. | 10000
. Males .., 'l 2 1] &ood E 5! .. | 10000 -
Parsees .. { Females .. ~ &| 4| . | 10000 8| 3| 1| esee

Total ..J ¢s0) 338| 16%| ‘esss as0| 883 | ‘98] 7908

Considering only the larger figures we ses that Hindu males have the highest
mortality on both sides. Contrary to the facts of the general statistics, which show
that Hindu females have & distinctly lower mortality than’ Hindu males, there is -
hardly any reduction in Hindu females on the control side. It is otherwise under
the serum treatment. Already during the time of the selection of the patients it
was ohserved that females answer better to the serum treatment than males. In
the cases of Native Christians it is interesting that the chief reduction of the
mortality shows itself on buth sides in males. This is correct, Native Christisn
males having genorally # much lower death rate than females.

The resnlts, according to the age period, are seen from the following table :-—

. " Beram Patients, Control Paients,
Age periof. | NOTE | pteq, | Baoor- Fersogies] NUCE |y | Becow. FerCymeS
Patients. ored. | portality.] Patiants. ered. | Mogtality.
From 0-10 yeara..] . 60 26 15 5000 60 © 2 [ ed6s
o 1030 .. 13| | es | eave 187 | o5 | 8| mw
. 2080 , & 168 | 105 o 6481 19 | 135 | 8w
» 5040 . 8t e 10 16:5¢ 9 8t 1 CTLT
w 4060 5, .4 or | 38 o | mer % 9 s | 8800
» 5080 11 18 s | e 10 ¢ ¢ | eo00
sud more .
Total ..§ 480 | 338 | 1s3-] @88 40 | a8 98 | 7958

Children Liad also during the time of the selection & mortality of 50 per cent. -
They give the best results under the serum trentment. That the mortality from
plague is generally lower among ohildren than in adults is noteworthy as in other
iofectious diseases the full-grown individuals are more resistant. The two following
periods show espeolally on the control side differences of the mortality which are
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not to ba found in large statistics, from which we learn that the mortality is much
the same for both the periods and scarcely lower than the average, This discrepancy
might be partly accidental and in part due to the inaccuracy of the patientsin
stating their age. The laler periods show an increased mortality in the right

proportion.

Concerning the patients who were prophylactically injected it will be eufficient
to say that 7 such patients recovered on the seruta side and 6 amongst the controls.

Wo pass now on to the table showing the resulis according to the days of
illness on admission ;— '

Borum Patlents, i Control Patfents,
N I N e R al T L
Patients, : Mortality, | Patlents, Mortality,
18t d&y s e 18 1 7 6111 20 1 3 | oo
Snd , .4 . 11 95 26 7851 130 | 108 17 { 8583
Sd , .. o 186 | 96 10 7058 100 8¢ 16 | 8400
#h 5 e 79 55 2¢ 6962 67 87 10 | sso7
Bth 4 e e 8% 20 12 | 6260 38 85 s | ez10
Bth 5 e e 17 13 4 747 | ' 26 17 $ | es00
Th ) e e t ] 3 50-00 18 7 6 | 538t
BR 4 e e 16 6 10 87°50 20 11 8 | 6500
1) S ' s [ 1 8 2500 4 1 8 | 3500
10th ,, sndmore,| - 18 3 14 2631 26 9 17 | sl
Unkoown . o] B¢ | 26 | 10| ross 7| W | 8510
Total .. 480 828 168 | 6833 | 480 s;| 98 7968

The figures in this table have only a relative value as they are chiefly based
qn the statements of the patients or their friends. In general, we may say that they
are more reliable for the earlier days and that the duration of illness is, if anything,
given as too short. Only 4 per cent, of all the patients were admitted on the
first day, and only two amongst twenty recovered on the control side. The statistics
corroborate thus the clinical observation that only the severest cases are brought
to the hospital on the first day, Btill the mortality on the serum side is well below
the average, It rises by 17 per cent. for the patients admitted on the second day.
Then a marked falling off for those of the third day, and a steady decline for the
patients of the following days. The mortality -amongst the controls is practically
the same on the first 5 days of illness, the excessive mortality on the first and fifth
day being acoidental. "We have to record here an essential diffarence of the results.
The curve of mortality of the patients admitted on the first 5 days forms an
angle on the serum side and is a straight line on the control side, It was irrelevank
for the controls on what day they came to the hospital, wheress it made & .consider-
able difference whether a patient received the seram trestment on the first day or on
the second day. So long as the necessity of the early treatment is not fully appre-
ciated and acted upon by the public and the medical profession, the results of the
" serum treatment will never be as satisfactory as they could be. A famous surgeon
was wont to tell his pupils that if they be called to an incarcerated hernia in day
time they should not allow the sun to set, and if at night not allow the sun to rise,
without having liberated it. Mutatis mutandis that mnst be the principle of the
physician in the serum treatment of plagne. One hour lost might be & Iife loat.
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The next table gives the results according to the manifestation of the disease :—

Serum Patienta. Control Patients.
Manifestation of
Digease. s Namber PercentogaiNumber Percenta
of | Died | oo | of | Dieds | Besor [“EGqmET
Patients. * | Mortality.|Patients. vered. | Mortality.
lingleding'ni:l!';oge- ‘
moralete.,buboes, 170 97 - 78 5706 b .
Bingle dervicnl bu- 157 133 % 0
- hoes 62 88 14 [ 7807 46 17
Bingle Axillary . 18 e
buboes ... . 88 64 8¢ 7273 100 88 12 £8-00
Contigunus buboes, 181 102 29 17-86 128 99 29 7784
Multiple huboes ... 32 21 11 65-63 30 12 8 6000
No buboes e ] a 1 6686 18 16 s 100°00
Pneumﬂnm | - & 4 see 100'00 138 13 : 1 9230
Total .| 480 | 838 | 263 | 6888 ! 480 | sez | 98 | 7958

We note here the considerable reduction of the mortality eﬂ‘eoted.by the
gorum in single femoral or inguinal buboes, and also in axillary buboes, It oan
be seen from the list of the recovered patients that this reduction was not due to
the distribution of the convalescents, which has materislly interfered with the
correctness of the results in cervical and muliiple buboes. Here again the serum
)ias singled out for its action certain patients, viz,, those in whom the disease
was Jocalised,

The statistics of the results, according to the temperature on admission, did not
promise much information, and we have substitated a table demonstrating noi the
saving of life, but the prolongation of life :—

Within Within Within
Died after admi-'{ot_:. . 13 hours, 24 hours, 48 honrs, Later on,

Seram patlents ... o e e e 12609, 8'95%, | 18:38%, | 2847,

Control Wﬁentl s -~ LT e e 16'870I° o1 2‘50"}3 . 2 0‘55"!, 29'580,!‘9

The influence of the serum made itself felt even in patients who in the
common course died within 12 hours after admission. Comparing the percentage of
the total deaths within 48 hours after admission we have 191 patients, or 39°79 per
oent., dying under the serum treatment, aod 240 or 50 per cent., amongst the controls,
this being the usual percentage of deaths within 48 hours after admission occcurring
inour plague hospitals, In 20 per cent, therefore, of those who would have
died within 48 hours after zdmission life has been prolonged by the serum treat-
ment. The serum patients lived on an average 4°3 days and the controls 32 days,
That will reassure those who might still be afrnid that in certain cases the serom
might be injurious, Careful observation on nearly 1,000 patients has shown that
it never does harm, either to moribunds or others.

There are no more statistics available, and we can summarise the information
we have gained as follows :—

In general, our anticipations have been justified, the mortality under the serum
treatment following the fluctuations of the death-rate on the contrel side closely
on a lower level save for being disproportionately lower in :

(1). Patients of tha Ist, 8rd, 4th and 5th day of illness. .

This is in accordance with the first law of serothernpeutics, that the earlier
the treatment the better the results, Itis no coniradiotion that the patients of
the third and' the following days had a lower mortality thon those of the second day.
A similar observation was made in the selected patients and it has been commented
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upon in our previous report to which we refer, The plagme, as already stated by
the German Plagune Commission, is characlerised by subsequent attacks of a few
days duration, the first attack being the most fatal,

(2). Native Christians.

(8). Hindu females.

(4). Children.

(5). Patients with single buboes. .

The disproportionate reduction in these four classes, which have also under
the ordinary treatment a lower mortality then the average, corresponds to another
law of serotherapy, which we might formulate thus: “ Under those conditions
where the average mortality from an infectious disense decresses naturally, the
deorease under the influence of a sernm treatment takes place in a much higher
ratio,” Thus a serum of & given strength, which would reduce an average mortality
of 80 per cent, to 70 per vent., wonld not give the same difference vof the percentages or
the same proportion of the reduction if the average mortality were 70 per cent. to begin
with., A mortality of 70 per cent. might be reduced to 50 per cent,, and less. That is,
in the last instance, due to the fact that the germs of an infectious disease multiply in
an arithmetical progression, and that the serum becomes more effective in the same
ratio a8 the germs become less in numbers, Following on this law we understand
not only the deviations in our statistics, but salso why the serum trestment gave
so much better results in 1897 when the mortality was considerably lower than it
has been in the following years, We understand also the exceedingly favourable
reports which came from places where the mortality from plague  was much lower
than itis in Bombay. A lower mortality means a less virulent infection ; a less
virulent infection & less rapid course of the disease, viz., o longer interval botween
the infection and the fatal issue and an enhanced possibility of timely intervention.
Here the two laws of serotherapeutics meet, they are indeed one, and we are at
the old arguinent again, ceterum censeo curam non esse differendam,

The deviations we have found in the statistics are not striking, and cannot be
so, considering that'the mortality was 80 per cent. and the reduction 11 per cent,
Each one of them could well be accidental. But what cannot be acoidental, what
excludes every possibility of an error is their concurrence, their harmory with the
laws of serotherapy and with ihe clinical observations, With regard to the latter
we oan say that they are fully borne out by the statistics, 'We point in this relation
to the statements made in last year's report, wiz., that the serum gives the best
results in children, in patients with simple bubonic plague, that it ia effective also
on the fourth and fifth day of illness, that the buboes reahsorb ofteners and that life
is prolonged. The analysis of the resulis obtained has thus not’only answered our
query when the sernm is most efficacious, it has also farnished another and most
conyineing -proof for the efficacy of the serum, Whereas the conditions of the °
patients were originally the same on both sides, the results were different, on the
whole, ond in the details, and the differences were not irregular but governed by a
law and must logically be ascribed to the one new factor that was intentionally
introduced on the one side, vz, to the serum treatment, _

Practically, the outcome of the analysis is impoetant in two directions. It is
obvious that a Hindu male with contiguons buboes, all other conditions equal, will
bave & worse prognosis and will réquire larger doses than a Native Christian male
with a single inguinal bubo.

There is nothing more to be said about the alternate treatment, and we have
only to mention that four selected cases were treated with the serum in June, 1899,
at the Arthur Rood Hospital and had one recovery, wheroas the 14 remaining
patients had two recoveries,
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‘We turn now to the Modykhana Hospital, where in February last an attempt.
wag made {o treat patients alternately with the seram, Owing to the pressure of
work nnd the great distanee of the hospital from the laboratory at Parel the under-
signed were unable to visit it in order to control the carrying out of the experiments
which was entirely left to the Medical Officer in oharge who had received the
necessary instroctions, . The results are seen from the following table :—

L ]
Modikhana Hospital 26th Janus Nomb .
to 37th Fobraary 1903n s ;a'::e;za?i Died. - Recovered. Pi%er‘:;?igt;? t
L ]
Serum patients.. e e e 66 54 12 8181
Control patients - . ave 66 48 18 7272
Doubtful 0a8e8...  see  soe  eus 43 32 11 441

Although the failure of the serum treatment might have been merely due to
the distribution of the patients, it seemed strange, and stranger still, the large
number of doubtful cases.

A minute investigation elicited the following facts :—

(1). That 21 of the so~called doubtful cases were undoubted cases of bubonic
plague, with buboes either on admission or developing buboes in the
hospital and that the greater part of the others were either suffering
from plague pneumonia or showed other undoubted symptoms.of
plague. These cases were, for various reasons, some through inadver-
tance excluded from the aItemate treatment.

{2). Tbat the serum treatment was neither a]ways beﬂ'un in proper time nor
continued regularly. .

(3). That the doses were insuﬁcient, the average quantity of serum used for
» patient having been 55 c.e. against 100 c. Cu 85 given in the instrue-
tions,

{4). That tke total quantity of serum put down as having been injected was
* in exoese of that actually supplied to the hospital.

It appeared, therefore, that the slternation was frequently and arbitrarily in-
torfored with at the Modikhana Hospital; that the serum was administered in a
manner and in doses by which curative results coul not be expected, and that the
registration of important items was defective, The proofs for these facts and the
conclusions drawn from the facts were submitted to Lieutenant-Coloneld. 8. Wilkins,
Special Medical Officer, Plagne Operations, who, affer examination, concurred in the
opinion that the experiments, as cenducted at the Modikhana Hospital, were value-
loss and not to be included in the statistics of the aliernate treatment.

Six patients were treated with the serum at the Parsese Fever Hospital by

Dr, 8. Nuriman, the Medical Officer in charge of it, two of whom recovered, Eight

patients, treated during the same period without serum, had also two recoveries. Dr.

. Nariman stated that all the cases were equally severe, and added that from the
fow observations he can infer with cerfainty that the serum treatnent prolongs life.

e .
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_ ~ Ten patients were treated in private praciice and had four recoveries. Eiéept
one, the cases were all of tha third or fourth day of illness and all were very severe.

After having rendered a full account of the patients treated during the last offi-
cial year, we shall bring in conclusion the statistics of the serum treatment since
March, 1898, except those of the Modikhana Hospital, and also other records neces-
sary for comparison,

Hospitals and ' 7 Number] Rocov- E;re“o!;t.
Period, private practice, reatment. pati':afntl. Died. ered. |morta-

lity.

Serum treatment, select- 880 2384 146 | 6187

{ ed patients,

Maroh 1898 to sml Arthur Bond[

ofdolcto;erb 1898 Hospital, {

ang lst Februa .
Ordinary treatment,red 1,167 942 a2 80°71

'ﬁ” Siet  April l maining pnuenm'.;' " ’

e e

Maratha Hospital.|Urdinary treatment .. 9,857 | 2,638 621 | 8093

Arthar Road/Ordinary treatment,no| 278 a1z 51| 8I'm
1st of November || -Hospital. gerum available, -
1598 to 8lst Janu- !
ary 1899,

Maratha Hospital |Ordinary treatment .., 867 458 104 | 8132

1at of Mey 1808 to- [|Alternate  treatment,| 480 828 1569 | 6883,
Blst of June 1800 serum patients.
{Juneldsyexclud- | |Arthur Road
ed) Hospital.
i Altermate  treatment,) 440 953 98| 7968
I. control patients, .

1st of May 1899 '
Maratha Hospital |Ordinary treatment ... 2,609 | %,104 495 | 8086

to Blst of May
1960 (June 1899
exclnded).

: Difforent hospitalsiferam treatment, partly 50 38 17| 6600
18th of March 1898 selected patients,

to 818t of June

1900,

Private practice...Serum  treatment, not 42 19 28 | 4538

| selented patients, -

]

From the fable it appears that on the whole 952 patients were treated with
the serum, and that the results have been uniformly in its favour. If we compnre
those during the periods of the selection and alternation we find a difference of
7 per cont. Does that prove a diminished efficacy in the second instance? Not
nocessarily so. No direot comparison belween the results is possible, The mor-
tality in the alternately treated cases is the average mortality which may be obtain®
ed by the serum treatment, wheress that in the selected cages is a minimum
‘mortality, A eomparison is only possible between the otal mortality of the
hospital during the periods of the selection and alternation, *This comparison shows
that the total mortality of the hospital was 1'36 per cent. Jower during the second
period. From this and from the small difference between the mortality in the
polected cases  snd in ‘those alternately treated and from the clinical observation,
we are convinoed thot the treatment as proctised during the period of the selec-
tion would not have given a reduction of 11'25 per cent. if the cases had been treat~
‘ed alternately, This ia not due to an improved manufacture, but to the progress
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made in the administration . of the seram, The possibilities in this direction, apart
from the mtra.venous ‘injections, are by no means exhauvsted. We ndmlt that part-
ly out of lmposed economy the doses have not been pushed for some time past as
fat as might have been done with advantage, as further experience hns tsught us,
It is certain that with  larger doses more cures could have been effected. More~
overy the serum was usmally injected in repeated small doses, whereas in all
probability one large dose would have been more effective, It might turn
out that the first dose, mecessarily a large one, decides the question of life or
denth and that the subsequont doses are of little value., But experience, where
human life is concerned, is not gained s0 quickly as in the laboratory. Still the
increase of the doses can only be & stopgap, until improvement is made in the
manufacture of the serum whick must. be the task of the futmre, That the task
is not an impossible one, probably nobody doubts. What we muy hope for from
ae improved manufacture and application of the sernm has slready been alluded
to in our previons report. The results in private practice will depend on’ the
prompiness with which the public and the practitioners will avail themselves of
the remedy. The chief responsibility rests with the latter who must be guick
with the diagnosis and therapy. The germs of the disease double their number
in half-an-hour; there is not & minute to be wagted. Better to inject 100 patients
srroneonsly, who are not sick with plagus, than to miss the injection in one who
is suffering from it. Unfortunately the probability of a faulty diagnosis is infinitesi-
mal. In time of an gpidemic every swollen gnd tender gland which cannot be
accountsd for by other obvious causes must be looksd upon as @ manifestation of the
plague. The same sxiom holds good during epidemics generslly with regard to the
oharacteristic gymptom of an infeqtion, why, therefore, should it be otherwise in the
oase of plagne? To delay the treatment mutil the case turns out to be severe
would be even worse than to lose time with the diagnosis. When a man is strug-
gling with the waves, who would wait in going to the rescue until he is sinking ?
In pur hospitals, where 50 per cent, of the patients die within 48 houss after admis-
sion, the limit of our ex pectntlons is more restricted than in pnvato practice,

Notwithstanding the lesson of modesty the plague has taught ws with regard
to * stamping it out” by sanitary measures, there may etill be some who are as yet
unwilling to draw the obvious inference also with respect to the curative efforts, and
who wiew with scanty satisfaction the promise we are holding out and estesm slight-
ly the results we offer. Only 11 per cent.! Could it be that such contempt is
prompted by the comparison with the results obtained by the serum treatment 'in
other diseases ? There is only one disease jn which the efficacy of serotherapy has
remained yndispnted, although it has been clsimed for many., What then are the
results. in diphtheria? We bave at hsnd the latest statisticsof the Metropolitan
Asylums Board, hosed on many thousands of. observations, which give the mortality
from diphtheria a¢ 80 per cent, previousto the serum treatment and at 18 per cont.
after its introduotion, Only 12 per cent.! And to obtain this the most eminent
scientisty have been working in the best pquipped laboratories for nearly a decade.
Yet the resuits are. considered as highly satisfactory and the serum has become a
remedy, the publm and the physmihn would be loath to be withont, The percentage
of the oures is’the sume in diphtheria and plague, but what a difference of the
conditions under which it has been obtained | There the aconmulated experience of
the whole scientific world, unlimited means, selected horses, selected serum, the
public fully aware that time is life, the patients with healthy orgavs, the disease
of relatively slow course and with a mortality of only 30 per cent! Against it hers,
. wonufactore and treatment on their trinl, the horses selected with regard fo their
cont, the serum used regardless of its strength, the patients of the lowest classes
,in.on sdvanced stage of the disease, their vital power undermined by previous or
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coneurring illvess, the disease oF a fatal rapidity and with s mortality of 80 per cent. !
Truly it is the cage of two “vessels, the one steammg in gmooth _waters and with &
favoursble' breere, and 'ihe other agninst a hnrricane and beavy seas, yet both make
the same headway ; but can there be any doubt which one' has the mdre powerful
engines? We see we aro wrong, it <wmnot be the comparison with the results in
-of.hor disenses that makes our 11 per cent. not. acceptable. Then perhaps the .costs
are out of ;proportion to the gain #  Although to the humanitarian such a considgra-
tion might be repulsive, we cannct overlook, the faot” that in -practice this must

<arry woight, and wve think i mot mthout advantage to discuss the matter from this
point of view, .

With the moanufacture of the serum, as with any other nin_iinfaétnre, the
oost decreasea when the output rises, The ocst of the experiments were neces-
sarily disproportionately larger than the manufactore on an adequate scale would
be. Moreover,the oost nould be considerably reduced if only snitable patients be
trented and a charge be made for the serum in those cases where the patients can
afford it, We think the last point of importsnce also, because the charge wonld
o away with the impression that the seram is still on its trial. Provided the above
«onditions be fulfilled the costs of the manufaciure of the serum will not be out
of proportion to the gain, and.we can safely say that the results of the serum
treatment of plague, as they are at present, wil] b noceptable also from s peonnmry
standpoint, .

That these results have been o'hi:;ined & relatively ehort time and under
Aiffienlt circnmstances is first of oll due to the liberality and perseverance of the
Municipality and the help of the Government of Bombay who provided the meana
for the manufacture of the serum, and to the insight of their advisers, who, in spite
of adverse criticism, never Jost confidence in, or interfered with, the conduet of the
-experiments, We may be allowed to mention specially Mr; W. L. Harvey, L. C. 5.,

. the Municipal Commiissioner, who was ever ready to meet our requirements, and to
bim we are moreover much indebted personally for the kind -indulgence he has
always shown to us, little versed as we were in language and official ways, It is
due jo the steady sapport of the late Health Officer- of Bombay, ‘Col, T, S, Weir,
LM:S.,, who bas also the merit of having done his best for the introdaction of
the prophylactic treatment of plague, and to the assistance of Lieut-Col, 4. B,
Wilkine, I.M.8,, D.8.0., Special Medical Officer, Plague Operations, one amongst
the few of the medical profession who thonght it incombent to form an opinion based
on personal experionce. It is due to the untiring energy of Khan Bahadnr ‘N. H.
Choksy, M.D,, Hon. Causa, of Freiburg, on whom the treatment with -the serum
devolved. Three qualitios fitted him best for the task entrusted to him ; his wnique
oxperience of plague, his interest in the experiments, and the scientific spirit in
whioch he approached the problem. Although an advocate of tho ttmtment he
was always oritical, ever on his guard against self‘.deoeption and érrors,  He has
well deserved the satisfaction of the success sfter the two years’ arduons work, We
take here the opportunity to tender our hearty thanks to Pr. Choksy for his
invaluable collaboration and to his assistants, Dr, D, S, Fraser and Dr, D, C." Seina,
and the whole staff of the Arihur Road Hospital for the zeal with which they
carried out their duties in ocomnection with the sorum treatment. Our thanks
ard also to gl] those who have taken interest in, or gwen aid to, the serum trmtlnan:
and whose names it would take too long to mention,

.G, POLVERIN], u,n,
A. MEYR, u.p,
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- APPENDIX No. V.

'3acteri0103ica1 Examination of Hospital Cases.

From the 6th December 1899'to the 16th of June 1900, 149 examinations were
made into the cases: of 105 patients, Of these examinations 36 were from plague
oases, 63 for relapsing fever, 14 for malaria, 8 capsules wore taken for serum
dingnosis, 4 samples for leprosy and 24 for various other disesses; These exami-
rations were carried eut at the Plague Researctr Laboratory, Parel.

Plague,

36 examinationswere made in plague cases, of which 12 were sultures fronr
plague buboes, 13 were samples of pneumonic expectoration in plague, 4 were agar
cultures of blood (taken by puncture of theskin), 5 were from plague carbuncles.
and sores and 2 cultures were from a small-pox case with buboes:

Of the 12 oultures' from buboes, inm 8 the plagne bacilli were found, usually
sasociated with organisms from the surface of the -skin, or the eooci of commencing
suppuration, One of thuse in which the' bacilli were found was aouse of pestis
ambulans with hardly any symptoms besides the buboes, In 4 of the cultures the
bacilli were: not found ;im'3 of these this was dueto thie'pus organisms being
present in great numbers, and in_the other case I probably missed the gland, which
was small. 2 cultures were mads from a small-pox case which had boboes before
apd at the commencement of the *small-pox eruption (A.R. 1539), but the ‘plague
baoillus was not present. 'The question;, therefore, remainsd whether {or not) the
bacilli had been present and. had- beew killed by the presente of the small-pox

wirng

In the 13 examirations of pneumonic: expectoration, the pneumonococeus was
found in all but the plague bacilli in- only 8. This was probably due o the other
organisms present killing the plague bacilliin the agar cultore, asin *smear”™ .
preparations made from the same expectorations: s bacillus was seen resembling
the plague bacillus, The 4 oultares from blood were only attempted in very severs
casos aad in-only one case was the bacillus found (A.R. 480) in a little girl with »
temperature of 1052, who died in.afow hours; The blood was taken. from the lobe:
of the ear.. : '

Relapsing Fever:

| Qf tﬁe 88 examinntions made from known or suspected cases of Relapsing
Fover, 47 were blood samples, 8 were samples of blood and mucus from etools;
and 8 were oultures from relapsing fever buboes.

Reésults :—Of the 47 blood semples the spirillum was found in 25 cases-and
not 'foimd' in 22. In the cases in which the spirillum was not found 11 were
doubtfal cases and were probably not relapsing fever, but with the rest the blood was
taken "when the temperature was rising at the beginning of s relapse. These oases-
show’ the uncertainty of finding the spirillum even: when most expected and in some
cases in which it may have been found in a previous examination. The spirilla were
found ‘to b faitly numerous in the blood of epistaxis of relapsing fever. In 4 of
the oases olumping of the spirilla was observed ; this osourred just before the crisis.
In casés whera tha spirilla were found in large numbers (ssy 8 to 10 or more in s
field) a fatal issue has followed, The number of spirilla has, as a rule, no re.lnf.mn to
the temperature observed, e.g., in oune case (A.R.1318) a very fow spirilla were-
found with & temparature of 1064, Another ase which illustrates well the want of
rolation between the temperature and the presence of spirilla was (AR, 2817) where
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I failed to find m single spirillum witha teﬁ;ﬁeraturo of 105° on the first day of -
relapse. In some oases with buboes the spirilla were found in large numbers, e.g.,
(A.R.1596) and (Mer. 8670, o : .

In the '8 examinations of blool and muous from relapsing fever stools (slide
smears and agar oultares) I failed to find the spirillum,. On culture the bacillus coli ©
communis wag gonstant, the occasional organisms being other bacilli, cosoi, yeastd, &e.

Relapsing' Fever Buboss—8 oultures were made from the 5 most typical cases
met with, Inno case was any bacillos found. 8 of the oultures were absolutely
atorile ; in the other 2 ¢ases a fow pus coogi were found ; in one ¢ase (Mar, 8408) the
surface of the skin over the bubo had been burnt with the “fmarking nut ” and the
pipette probably touched the skin in taking the oulture, The bubd did not suppurate.
The other case (M.K.6664) had a large indurated bubo over, but not involving, the
parotid, oxaotly resombling a plague bubo, A fow slaphylo cocoi were found
(pyogenes aureus and citreus), but the greater part of the agar surface was devoid of
growth, This bubo subsequently suppurated freely, This patient had three aitacks
{or relapses), each ending with crieis, the temperatures rising respectively to 104°,
103° and 1026, '

Note.—Reolapsing fover with buboes is no new thing. In one epidemic fn
Russia, buboes were so prevalent that the cases were at first diagnosed as plague and
the same thing happened on the outbreak of the present epidemic. in Bomhay prison

. where the dificulty of dingnosis was greater, owing to the presence of both diseases
smongst the community, During the majog part of the present epidemic these
buboes were rare, forming only (roughly) 3 pBr csnt. of the cases admitted into She
Maratha Hospital. “For an {nspection of the figures 1 am indebted to the courtesy of
Dr. Dhargalker. The distribation of the buboes is much the same as in plague ; but,
'3 & rule (to which there are exceptions), they are smaller and moure numerous,

Summarising the results obtained in these examinations of relapsing fever (but.
remembering the limitation of the numbers) we find +—

1. The temperature gives no indication of the number of spirilla present,

2. Clumping together of the spirilla indicates the approach of crisia.

8. A large number of spirilla found indicates a probable fatal issue to the
case,

4, Few or no epirilla found gives no indication of the severity of the case.

5. Spirilla were found in the blocd of episiaxis, but not in blood from stools,

6. The buboes of relapsing fover cases examined did not contain bacilli and
wero usually sterile,

Serum Diagnosis.

8 blood ¢apsules were taken for the purpose of serum diagnosis, In the case
of & Brahmin ot the Colaba Hospital the Malta fever reaction was obtained on the
21st of February, In another case (Mar, 785) an incomplete Malta fover re-
action was obtained, meaning that the patient may have had Malia fever in the past
but not in the present illuess, A little boy (Mar, 3492) gave the typhoid reaction.
Two other cases having the temperatare ourve, diarrhcea, &o., ressmbling typhicid

did not give any reaction; these were sdults, The other 8 cases did not give any
reaction.

Malaria.—14 examinations of blood were made for malaria, which, however, wag
only found in 2 cases, and whether due tothe dry seasonor not molaria did not
appear to be prevalent amongst the hospital cases, Most of the cases were examined
* on the principle of Diagnosis by exclusion,” and seversal were thus traced to thefr
cause ; of thes e causes tuberculosis appeared to be the most common. (ne csse was
abscess of the lang and in one or two other cases simple abscesses formed.
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Leprosy,

' There were only four examinations made for leprosy amongsi threo pntmntl.
. A smple was taken from a tubercle and one from.the masal secretions, both of
which were successful. The latter success was interesting as the existence of leprosy
bacilli in the nasal sacretions is a comparatively recent discovery, and forther it
has been suggested that this is the usual mode of entrance into the system. The
other cases were doubtful and did not show the bacillns.

Vari.

24 examinations were made from patients with various other diseasu, eg., 8
sailor (M.K.6235) was sent to hospital as plague with an enlarged gland near the left
sngle of the jaw due fo the’ *imitation ” of 8 gumboil. This gland wes sterile,
Amongst the cases " were catarrhal pneumonia, bronchitis, diarrhosa, &e., examined

for various reasons, bat generally to olear np any doubt as to their infectious nature.
In the above notes A, B, atauds for the Arthur Rosd Hospital.
M,EK. ,, 4 theModikhaua .
Masr, , , the Maraths "
* The numbers given are the Hospital numbaers of the ecases sited,

GEORGE TAYLOR.

: APPENDIX No. VI.
Frox -
ASSISTANT HOSPITAL VISITOR,
To
SPECIAL MEDICAL QFFICER
TO THE PLAGUE COMMISSIONER,
Bomsn' Pnnsmmw!'.

Report of Assistant Ho@ztal Visitor, Plague Epidemie, 1899—1900

1. My duties as the Assistant Hospital Visitor were commenced on December
13th, 1899, and ceased on June 13th, 1900, |

The duties consisted in visiting the private plague hospitals. | “_ i

At these visits there was to be no interference with the treatment of cases, but the
attention was to be confined to the sanitary state of the hospital. :

The daily returns sent in by the private plugue hospitals were to ba checked

-2, List of private plague hospitals visited—
Parsee, Parel Road.
Do, Supplementary Ward, Frere Road.
H. H. Aga Khan's, Dontad Cross Lane.
Port Trust, Frere Road.
Adamjee Peerbhoy, Queen’s Road. .
Pathare Prabhu, Charni Gardensa,
Khatri, Bapu Khote Street.
Brahmo Kshatrys, Pinjrapole Lane, Bhuleshwar.
Kapole and Lad, Frere Road.
Bhatia, Frere Road.
Thakordwar, Lohana,
Telegu, Kamatipurh.
3rd Bhoiwada, Bhuleshwar,
Jain, Pare]l Road.
Do. Pinjrapole, Bhuleshwar.
Bene Israel, Viotoria Gardens,
Marwari and Futtipura, 2nd Pinjrapole Lane, Bhuleshwar.
Islami Nagdevi, Nagdovi Streot.

e
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Petit Mills,

Empress Mills, DeLisle' Road.

Narielwadi Mahomedsn Hospital.

Catoh Lohana, Clive Road.

Mogul, Baboola Tank.

V. 8. Maharajzh’s Servants, Cathedral Street, Bhuleshwar.
Sarvajanio, Government House Grounds, Parel,

Stewart Strong’s, Colaba,

Hindoo Fever, Charni Gardens, -

8. When visiting a hospital, #is general sanitary c°“d1t“°n wod °°n51d°md' while
speoial attention was bastowed on the following points :—

(a) The condition of the bedding; shoets, blankets and cloths of a
patient,

() The cleanliness of floors and walls,

(¢) The providing patients with spittoohs and encouraging them, through
the hospital nssistants and ward-boys, to expectorate into these
instead of promiscuously about en the bedding, floors and walls.

(@) The limiting of the number of visitors fo patients with a view to
preventing more than two visitors at & time to each patient.

(¢) The ealling the attention of the hospital assistants to dressings, &ae.,
thrown about the floors or out of the windows,

(f) The disinfestion of bedding sheets and cloths used for the patients
and of other artioles likely to spread infection.

4, If there was any cause for complaint, remarks were written in a book kept
at the hospital for the purpose. The remarks thus made were seen by the visiting
physician or managing committee, while at my next visit I was able to refer to my
note and ascertain if that partioular matter had been put right.

) 5. In oll cases of continued or gross defect in the manageinent of lt.he
hospital the matter was reported to the Special Medical Officer.

6. Seeing that at these hospitals the patients were, in the great majority of eases,
admitted for n contagions disease, thorough disinfection of all that might be likely to
convey infection was, I considered, the most important point for consideration. When
first I.commeneced visiting the private pingue hospitals, I learnt from answers to
. questions I put to the hospital assistants that in many cases somewhnt hazy ideas
were held on the subject of disinfection.

In consequence of this, I drew up some suggestions as to methods of disinfection,
and, with the sanotion of the Special Medical Officer, had a copy of these sent to each
private plague hospital,

The following sre the suggestions which were sent ronnd :—

Very fow of the private hospitals made use of the steam disinfectors, the reason
apparently being the diffioulty of transport. If each steam sterilizing station were
supplied with a cart that could be sent round to the private plague hospital in its
vicinity and collect from: these the things for disinfection, more use might be made of
this method of disinfeation. .

7. Any suggestion made was in all cases productive ef an effort on the part o
the hospital to carry it into effect.
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8. The following ure some remarks about the different hospitals :—

(a) The Empress Mills {DeLisle: Road), the Supplementary Parsee
Ward (Frere Road), the Marwari and Fottipnra (2nd Pinjrapole
Lane, Buleshwar), require better direot supervision,

() There is room for comsiderable .improvement in the Narielwadi
Mahomedan and V. 8. Maharajah’s Servants’ Hospitals.

(c) The following hospitsls should be re-opened on new siton :—

Telegn. Thakordwar Lohana.
Brahmo Kshatrya. Cuich Lohana.

Aga Khan’s. Islami Nagdevi.

3rd Bhoiwada. - - Mogul.

(d) The Bapu Khote and Petit Mills Hospitals I never found containing
patients : the former, I think, ought to re-open on a newsite ; the
latter should be an excellent little hospital from its appearance,

(¢) The remaining hospitals are, I think, sufficiently suitably situated.
- All of them were well managed, but the number of patienis treated
at the different hospitals varied considerably,

{f) Especial praise is, I think, due to ‘the Hindu Fever Hospital, the
Sarvajanic Hospital and the Stewart Strong’s Hospital, Colaba.

(9) Three of the Municipal Hospitals were also visited, viz,, the Mahim,
the General Mahomedan (Northbrook Gardens) and the Zullai
Sunni (Rlpon Road); the last of these was visited twice a week for
the purpose of discharging patlonts

9. Asrogards the advisability of the exmtence of private plague hospltals,
my opinion is at present the following :—

So long 03 & community that maintains a private hospital is ready to receive
advice which they are willing and able to efficiently carry into effect, and provided
the hospital be suitably situated, a private plague hospital is » means of checking the
spread of infeotion and a service to its particular caste,or community, for the many
points of infection are brought to a focus, as it wera, at one point, snd the infection
is here smothered.

‘When, however, advice given is not, or cannot be, efficiently carried into effect,
the result is the removal of infection from one locality to another withous its
being smothered at the latter.

Therefore, encourage the starting and carrying on of such private plague hospitals,
a8 are both willing and able to efficiently follow the advice given.

10, It remains to be seen whether thoss living in the vicinity of plague hospitals
are more subject to infection than others not so placed. The part played by rats in
the spreading of plague infection makes one think that such s thing is possible and
even likely. The reports of the various sttmct Plague Officera might throw some
llght on this matter.

I have the honor to remain,
Your most obedient Servant,
E. L. HUNT,
At presont Inspector of Inoculation,
Formerly Assistant Hospital Visitor,
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METHODS OF DISINFECTION.
Buggestions to medical officers in charge of private plague hospitals, Bombay,

(Sd.) E. L. HUNT,
Assistant Hospital Visitor.

DISINFECTION.

Clothing and Bedding,
1. All articles of little value, burn,

2. Bedding, Blankets, Clothing, Mattresses, (take out hair or wool or
feathers, and loosen them before disinfecting) in Steam Sterilizer.

1 steam sterilizer at Modikhans.
1, » »» Northbrook Gardens.

1 ”» » " Narielwadi.
1 ) » » Arthur Road.

3. Failing (2), burn
4, Failing (2) and (3), boil for 1 hour and wash w;ll with soap and water,

5. Failing (2), (3) and (4), soak for 24 hours in any of these

(1) Carbolic acid, 1 in 20.
(2) Izal » 1in 20,
(8) 4 ounce perchloride of mercury,
1 ounce of hydrochloric acid in 430 ounces of water,

DISINFECTION.

Rooms and Furniture,

Fresh air and sunlight (open doors and windows and remove tiles if possible).
Lime-wash fleors and walls, '
Wash furniture with solution of phenyle or chleride of lime (1 in 100),

DISINFECTION,

Ezereta and Discharges.
(From bowels, bladder, lungs, abscesses, eto.)

1, Should be well mixed with 1 in 20 carbolic acid and left quarter of an
hour and finally burnt or buried or thrown down oloset whigh should be well «
flushed with water.
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