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On account of the wide prevalence of kala-azar 
over several of the most densely populated 
provinces of India, and its very high death-rate 
after most prolonged illness, the treatment of 
this disease is the most important problem of 
Tropical Medicine in this country at the present 
day. The extreme chronicity of the disease, 
the frequency of fatal secondary infections, and 
the spontaneous recoveries which occasionally 
take place, necessitate the greatest patience 
and care in drawing safe conclusions regarding 
the value of any given treatment. These diffi- 
culties are still further enhanced by it commonlv 
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being impossible to keep > Indian patients in 

hospitaMong enough to be certain that tliey are 

really cured and in following' them up once they 
have left hospital, while the disease is not com- 

mon among- Europeans. As moreover, with the 

exception of a few months, I have had no hospital 
beds under my charge for these cases, and have 

been dependent on the kindness of my colleagues 
at the different hospitals in Calcutta for occasional 

opportunities of trying different remedies, my 
progress with this most important investigation 
during the last decade has necessarily been very 
slow. Thanks to the kindness of Lt.-Colonels 

J. T. Calvert and B. H. Deare and E. E. Waters, 
I.M.S., in placing at my disposal ten beds in 

the Medical College Hospital for the purposes 
of this investigation, to which I was devoting all 

my spare time, I have been able to make more 

rapid progress during the past year. Unfortunately 
for me this privilege was unexpectedly withdrawn 
just when I was obtaining some promising results 
and the progress of my work indefinitely delayed. 
It has therefore become advisable to record such 

results as I have been able to obtain so as to place 
them at the disposal of those who have ample 
clinical material in their wards, in the hope that 

they may be of some slight value, imperfect 
as they are, in advancing our knowledge of the 
treatment of this terrible disease. I. therefore 

propose in the present paper to briefly analyse 
the numerous records in my possession, which 
have accumulated during the six years which 
have elapsed since I read a note on the vaccine 
treatment of kala-azar at the Bombay Medical 
Congress in February, 1909. In addition to the 
Medical College Hospital cases, they include a 
number of cases at the European General Hospital, 
for opportunities of watching the treatment of 
whom I am very greatly indebted to the generosity 
of a succession of Resident Surgeons, and 

especially recently to Captains Hume and Green 
Armitage. These cases are of especial value on 
account of their often staying in hospital for 

long periods and not infrequently being traceable 
after their discharge. I am also much indebted 
to my friend Dr. I)odds Price for trying various 
remedies I have suggested to him in cases on 

Tea Estates in Assam, where they can be followed 
up to a fatal termination or complete recovery. 

Principles on which Treatment should be 

based.?There are three main facts which I 

regard as being of the greatest importance in 

indicating the most promising lines of treatment of 
kala-azar. Firstly, it is quite exceptional for a 

patient to die directly from the fever, which is 
such a striking and obstinate feature of the 
disease ; but instead he succumbs to a secondary 
infection, such as pneumonia, dysentery, phthisis, 
or still more frequently to some septic disease, 
particularly cancrum oris. Thus only seven out 
of forty consecutive kala-azar post-mortems 

performed by me in Calcutta failed to show some 
sucli serious complication. Secondly. the 

prognosis is bad in direct proportion to the 

reduction in the number of the polynuclear 
leucocytes in the blood, which I first showed to 
be such a marked feature of the disease; 
recovery very rarely ensuing when they become 
reduced to the extreme but not very rare figure 
of less than 250 per c.cm. (See Table Va., page 
69, of Fevers in the Tropics.) Thirdly, sponta- 
neous, complete, and permanent recovery occasion- 
ally follows such infections as cancrum oris 
and pneumonia, but only if they produce a 

considerable increase of the greatly reduced 

leucocytes, such as a rise from the usual figure of 
advanced kala-azar, namely, one to two thousand, 
up to five thousand or more. This, unfortunately, 
is rarely the case, while actual leucocytosis 
scarcely ever results from such infections in 
kala-azar. 

These remarkable facts led me a number of 

years ago to seek for (lj means of controlling 
the fever and reducing it from the remittent 

type, which is accompanied by rapid loss of 

weight and deterioration of the blood, to the 

relatively harmless intermittent form, which may 
continue for upwards of a year (as demonstrated 
by hospital charts) and yet the patient may 
ultimately recover completely, and (2) some 

method of increasing the leucocytes and removing 
the marked leucopamia, which I believe is 

pathologically the most important feature of 

kala-azar by predisposing to fatal bacterial com- 

plications. Certain it is that if the fever can be 

kept low for several months, serious complications 
guarded against, the appetite maintained, so that 

weight is steadily gained, and, above all, the 

leucocytes raised to anything approaching the 
normal number, recovery will ensue in a con- 

siderable proportion of cases. Once the patient 
has become well nourished, after having been 

greatly reduced in weight, the cure is almost 

always permanent, as shown by Dr. Dodds 

Price, who has scores of coolies doing full work 

on tea gardens years after recovery from advanced 
kala-azar. We are still very far from having 
attained a sure method of obtaining the desired 

result, but the following records will show that 

much may be done by persevering treatment on 
the lines indicated, and that the disease is by 
no means as hopeless as is commonly supposed, 
and thus afford good hope of a still better treat- 
ment on similar or new lines being discovered by 
patient research. 

The Treatment of Kala-Azar by Leucocyte 

Increasing Methods. 

I. Arsenic.?The undoubted value of certain 

arsenical preparations in human and animal try- 
panosomiasis naturally suggested their trial 

against the closely allied parasite of kala-azar 
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with its flagellate stage. The anaemia and bone 

marrow changes also indicate the use of this drug. 
Moreover arsenic has been shown to have an 

influence in increasing the leucocytes in the 

blood, while I have found that in arsenical 

poisoning a pronounced leucocytosis is produced. 
I aquor arsenicalis by the mouth in full doses has 

the serious disadvantage of tending to produce 
diarrhoea, which is a deadly symptom in kala- 

azar. Soamin has been frequently given hypo- 
dermically in the disease, but Megaw found it to 
be of very little value in kala-azar, while I have 

had the opportunity of watching a number of cases 
treated with this method by others, but have seen 

very little lasting good from it, although I think 

it is of some value in anremic patients. 
Salvarsan on its appearance gave some hopes 

of success, and I tried to get some in advance for 
trial in kala-azar, but had to wait for its appear- 
ance on the market, when I gave it subcutane- 

ously to several cases in the Medical College at 
the beginning of 1911, thanks to the kindness of 

my friend Major Murray, i.M.s., in allowing me 
to treat his cases. In one case, a double remit- 

tent, the temperature gradually declined to normal 
during the twelve days following the injection 
of 0'3 grammes into the buttock, but unfor- 

tunately this case had not been verified by spleen 
puncture before the injection. In a second case 

the patient had only slight fever at the time of 

the injection of a similar dose, and no marked 

change ensued, while the parasites were still pre- 
sent in the spleen 18 days later. As I proceeded 
011 leave soon after T was unable to pursue the 

study at that time, but have had several opportuni- 
ties since of watching cases in which this drug 
has been used in Calcutta hospitals. One patient 
in the European General Hospital improved con- 

siderably after two intravenous injections of 0'3 

grammes of GOG, gaining 10 lbs. in weight, but 
still had fever when he left hospital and was lost 

sight of. In this case phlebitis followed one injec- 
tion, which may have been the cause of the im- 

provement. In another case cerebral symptoms 
ensued a few hours after an intravenous injection 
for kala-azar, the patient dying the next day. A 

third patient was admitted to the European 
hospital with a large gluteal abscess following an 
intramuscular injection of 606, and the case 

terminated fatally. 
The use of salvarsan in kala-azar is therefore 

not without dangers of its own in these emaciated 

subjects with low vitality, while it does not 

appear to exert any specific action on the disease. 
II. Iodine Intravenously.?The apparently 

favourable influence of tincture iodine intraven- 

ously in three cases of plague reported by Major 
Connor. T.M.S., led me to try if this drug might 
possibly have any influence on the parasite of 

kala-azar. I used a solution in sterile water with 
the necessary amount of potassium iodide to 

dissolve it, and of the strength of the tincture of 
iodine, and injected increasing doses from three 
minims up to as much as seven and eight minims. 
The injections were given at two days intervals 
with the addition of one minim to each dose and 
were used in four cases. No clinical change was 
noticed in the progress of the disease, and at the 
end of the course the parasites were found on 

spleen puncture in much the same numbers as 
before the injections, so no good resulted from the 
treatment. 

HI. Sodium Nucleate Subcutaneously.-? 
This drug is said to increase the leucocytes when 
injected under the skin, so seemed worthy of 
trial in kala-azar. I used from O'l to 0'4 

gramme doses dissolved in sterile water to make a 
5 per cent, solution. It is essential to carefully 
sterilise the solutions as otherwise they rapidly 
decompose. The injections were usually given 
subcutaneously in the anterior abdominal wall. 

They caused much pain, and a morphia injection 
was several times necessary to enable the patient 
to sleep. Fomentations were applied as long as 
the painful swellings persisted. In no case did 

any abscess result or other untoward symptom 
beyond the pain. On the other hand, the effect 
on the leucocytes was very disappointing, fre- 

quently no increase of the leucocytes taking 
place, while in no case did any slight rise which 
ensued persist for any length of time. 
The results are summarised up in Table I. 

This and the succeeding tables are constructed 
in the following manner in order to bring out 
as simply as possible the results of the different 
forms of treatment which have received the 
most extended trial. The term " cured " is only 
applied to cases in which the patient has 
remained free from fever for a long time, usually 
several months, and has fully regained his nor- 

mal weight and become full in the face. When 
cases which have shown the typical emaciation of 
advanced kala-azar recover to this extent they 
never relapse in the experience of either Dr. 
Dodds Price or myself. It is seldom possible to 
follow up Indian patients to such complete recov- 
ery, except when seen in consultation, while the 
number of cases in the European General Hos- 

pital is small, so that but few cases are entered 
as cured. The next heading "much improved" 
is an important one, as it is all that can usually 
be said at the time a patient leaves hospital. It 
is used to denote that the patient has either lost 
his fever, or has only a low intermittent tempera- 
ture, such as may persist for many weeks in a 

patient who is steadily progressing towards com- 
plete recovery; and that he has made a sub- 
stantial gain in weight, while the leucocytes are 
almost invariably markedly increased in this 
class of cases. A certain number of such cases 
do relapse, but a considerable proportion of them 
eventually fully recover their health, and it is 
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clear that these patients have derived very sub- 
stantial benefit from their stay in hospital. When 
a considerable proportion of the cases of this 

deadly disease show such improvement under 

any given treatment, it is safe to assume that the 
line of treatment has had a decidedly beneficial 

result, even though it may be very far from 

being all that is to be desired. Cases returned 
as 

" 

slightly improved" showed some gain in 
weight, lessening of the fever, and nearly always 
an increase in the leucocytes, but did not show 
the marked degree of benefit obtained in the last 
class. Those entered as 

'* 

unchanged" require 
no explanation, while those returned as worse 

" 

had lost weight and shown other signs of the 

steady progress of the disease in spite of the 
treatment adopted. As is usual in this disease 
death nearly always resulted from some such 

complication as cancrum oris or pneumonia. 
Turning now to Table I, showing the results 

obtained by subcutaneous injections of sodium 
nucleate, we find that they are most disappoint- 
ing. In no case did a cure result, and only two 
showed much improvement, one of whom relapsed, 
while the other was lost sight of, none were 
classed as slightly improved, while three were 

unchanged and four were worse. 
Dr. Dodds Price also kindly tried this treat- 

ment in cases of kala-azar on Assam tea gardens, 
and reported that one patient improved remark- 
ably, but later relapsed, while in several other 

cases no beneficial result was obtained. .Sodium 
nucleate must therefore be classed with the many 
other failures I have experienced in my nine- 
teen years' search for a satisfactory treatment of 
kala-azar. 

Table J.?Results of Sodium Nucleate 
Injections in Kala-Azar. 

Cured ... ... <> 

Much improved. ... ... - (one relapsed). 
Slightly improved ... 

Unchanged .. ...?'> 

Worse ... ... 4 

IV. Phylacogeu.?In view of the occasional 

remarkable spontaneous recoveries as a result of 

some septic infection already mentioned in the 

introductory portion of this paper, it occurred to 
me that the mixed bacterial toxins contained 

in the preparation known as phylacogen was 

worthy of trial in kala-azar. I am indebted to 

Messrs. Parke Davis & Co. for a supply of this 

substance for trial. 
The results maybe briefly summarised in the 

statement that two cases were unchanged, while 
three were worse after the treatment. The 

leucocytes were not increased by the injections, 
although the 

' 

constitutional reactions were often 

severe. In most of the cases several injections 
with increasing doses were given. This pre- 

paration was therefore also a complete failure. 

Negative results should, however, be recorded i f 

only to save others from experimenting with 
useless methods of treatment. 

Turpentine injected subeutaneously has been 
recommended in the treatment of kala-azar as an 

easily obtainable substitute for staphylococcus 
vaccine to increase the leucocytes. I have seen 

cases in which it had been used by others, but 
without favourable results. It is extremely 
painful. 

V. Dead Staphylococcus Vaccine SnJ>- 

ctUaneoLcsly.?In February. 1909. 1 read a note 

at the Bombay Medical Congress on the vaccine 
treatment of kala-azar, which was published in 
the Transactions. Details of the blood counts 

of fifteen cases treated by repeated subcutaneous 
injection of up to 500 million dead staphylococci 
were recorded, and showed marked increase of 

the leucocytes in nearly all. For convenience 
of study these cases may be tabulated in a similar 
manner to the sodium nucleate ones above as 

follows in the first column of Table II. while a 

further series of fourteen cases treated subse- 

quently are shown in the second column. 

Tahle 11.?Results of Dead Staphylococcus 
Vaccine in l\ala-Azar. 

Cases before 1909. Cases after 1909. 

Cured ... O 0 

Much improved ... 7 (one died of dy- 
sentery later) 7 

Slightly improved ... ?"> 

Unchanged ... ?"> - 

Worse ... - (one died of pneu- 
monia) ... '2 (one died 

of o a n 

crum oris.) 

None of either series have been classed a? cured 

as it was not possible to keep them in hospital or 

follow them up long enough to ascertain if the 

improvement was permanent, but in two at least 
the fever ceased, much weight was gained, and 
the leucocytes rose to the normal figure, changes 
which are usually followed by complete cure in 

time. These results were certainly better than 

by any other treatment so far dealt with in this 

paper, but further experience has shown that the 

improvements were too often temporary in nature, 
and that a time comes when the injections of 

the vaccine fail to further increase the leucocytes 
or improve the general condition. I am extremely 
indebted to Surgeon-General Harris. l.M.s.. for 

generously allowing me to investigate and treat 

most of the cases shown in Table II in his 

wards at the Medical College Hospital when he 
was physician there. 

Dr. Dodds Price has also tried this treatment 

in Assam, and at first reported promising 
results, but his further experience confirmed 

mine that many of the cases relapsed sooner or 
later. 
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VI. Living Sensitized Staphylococcus Vaccine 
Subcutaneously and Intravenously It was now 

clear that the repeated injections of dead staphylo- 
coccal vaccine constituted an unreliable substitute 

for the septic processes, which are sometimes 

followed by the spontaneous cure of kala-azar, 
and which it was my object to initiate in a harm- 
less manner. In the meanwhile the work of 

Besredka had opened up a new field of investi- 

gation, and Broughton Alcock had shown that 

sensitized staphylococci could safely be injected 
in the human subject, and were more efficient 

than the dead organisms in producing rapid and 
marked protection against the organism. This 

led me to hope that it might be possible to 

produce a mild and harmless infection in kala-azar 

by the intravenous injection of living sensitized 

staphylococci, which might act in a similar 

manner to the more serious spontaneous septic 
infections in curing the disease. 

In order to be able to test this line of treatment 

in cases whom it would be possible to follow 

up for long periods I visited Assam in the 

Puja holidays of October, 1913, and my friend 

Dr. Dodds Price added further to the many 

obligations I am under to him by placing cases 
of kala-azar at my disposal and assisting me 

materially in carrying out the treatment, and 

reporting on the condition of the patients from 
time to time. The living vaccine used had 

been proved to be harmless when injected into 

rabbits. The results at the end of fifteen 

months are shown in Table III. 

Table III.?Results of Intravenous Injections 
of Living Sensitized, Vaccine. 

Dr. Dodds Price's Assam cases. Medical College cases. 

Cured ??? ^ ^ 

Much improved and 
likely to recover 2 ??? 4 

Slightly better 4 

The same unchanged 2 ... 6 

... 1 Worse 5 (one died of 

pneumonia). 

Dr. Price's cases were all in an advanced stage 
of the disease, and one of the patients who 
was eventually cured was too ill when first 

treated to stand. The two cases returned as 

?? cured 
" have been working on the tea garden 

steadily for several months. The three shown 

as much improved and likely to recover are also 
doin"- light work and have been free from fever 

for a long time, and Dr. Price has little doubt 

as to their ultimate complete recovery. The 

rases are too few to draw reliable conclusions 

from but among several thousand cases treated 

by Dr. Price the recovery rate has never been 

materially over 10 per cent ., so the above results 

are promising. 
It was at this stage oi my investigation that 

o\\ my return from Assam my colleagues at the 

Medical College Hospital kindly lent me a few 

beds for kala-azar patients, which enabled me 
to make more exact observations with a view to 

ascertaining if a mild staphylococcus infection 

could be established by the intravenous injection 
of sensitized living vaccines and the results of such 
treatment. For this purpose spleen punctures 
were first done before to prove the true nature 

of the case, and repeated after the treatment, 
and cultures on agar made at each puncture. In 

one patient staphylococci were obtained as well 

as Leishman-Donovan parasites at the first spleen 
puncture, and the patient greatly improved 
without receiving any vaccine, which was 

promising. In the other cases the spleen blood 

was sterile as regards bacteria at the first punc- 

ture, but it was again sterile at subsequent 
examinations, although up to two thousand million 

living sensitized staphylococci were injected 
intravenously. 

The attempt to produce a mild infection there- 
fore failed. I then tried treating the culture 

for a shorter time with the anti-staphylococcal 
serum, and took the precaution of first injecting 
it subcutaneously. This was fortunate, as in one 

case it produced a large abscess in the anterior 

abdominal wall, which took some time to heal, 
while it failed to improve the general condition 

of the patient. It was clearly not safe to inject 
such a vaccine intravenously. 

The results of the intravenous use of the 

sensitized staphylococcus vaccine in the Medical 

College cases are shown in the second half of 

Table III. It was not possible to retain any 

patient in hospital long enough to establish a 

permanent cure, but 4 showed much, 
and 4 more 

slio-ht, improvement, while 6 were unchanged, 

mostly having staved but 
a short time in hospital, 

and 5 were worse, of whom one died of pneu- 

monia. This treatment therefore was certainly 
no improvement on the much simpler subcu- 

taneous injection of dead vaccines, and my 

impression is that it is somewhat inferior to the 

latter plan. Yet another promising method had 

therefore failed. 

Although I was not successful in producing 
a modified infection with the sensitized living 
staphylococcus vaccine, injected intravenously, 
still, oiven by subcutaneous injection it presents 
some advantages over the ordinary unsensitized 

dead cultures, inasmuch as it produces less local 

and general reaction, while retaining the power 
of increasing the leucocytes. For this purpose 

it is not necessary for the organism to be living, 
and I now use staphylococcus vaccine which has 
been sensitised and then killed either by heating 
to 60? 0. or by adding half per cent, carbolic acid. 

Owing to there being little or no local reaction 

after its injection the doses can be repeated at 

shorter intervals, and when used in conjunction 
with the medicinal measures described below 
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very satisfactory results have been obtained in 

several patients 1 have repeatedly seen in con- 

sultation, and been able to follow up in some 

cases to complete recovery. 
VII. Spleen Substance Tabloids.?As early as 

1905 1 recorded the use of bone marrow tabloids 

in kala-azar with apparently beneficial effects. 

Early in 1913 a paper by H. B. Harrowes 

appeared in the Lancet on the therapeutic action 

of spleen extract, in which lie gave references to 

papers of Groldscheider and Jacob on the effect 

of splenic and other extracts in producing 
leucocytosis and of Carpenter on the value of 

spleen extracts in the treatment of malarial fever. 
T obtained these papers through the kindness of 
the Royal Society of Medicine, and purchased all 
the spleen tabloids (B. W. & Co.) to be obtained 

in India, and used them in a series of cases of 

kala-azar in the European General Hospital, 
thanks to the kindness of Captains Hume and 

Denham White, i.m.S. In several cases the 

temperatures soon began to decline and the 

weight and the leucocytes increased, while the 

spleen became considerably smaller, and I hoped 
that at last I had found a specific treatment for 

kala-azar. Further trials, however, soon showed 
that this view was too sanguine, as in some cases 
as many as four to six tabloids a day failed to 
maintain or produce improvement, although no 
harm ever appeared to follow their use. Table 

IV shows the results in all the cases in which the 

treatment was tried. 

Table IV.?Results of Spleen Tabloids by the 
mouth in kala-azar. 

Cured ... 1 (also had sensitized sta- 
phylococcus vaccine). 

Much improved 8 (one relapsed later). 
Slightly improved 3 

Unchanged ... 0 

Worse ... 3 (two died, one of pneu- 
monia). 

One of the patients entered as much improved, 
nad gained much weight and got fat in the face, 
and I have no doubt. lie completely recovered, 
although he could not be traced later. On the 

whole, spleen tabloids may be regarded as of 

distinct use in the treatment of kala-azar, while 

they may readily be given in combination with 
other treatment. 

In view of the recorded effects of injections of 

spleen extracts in raising the leucocytes, I tried 
to obtain them in a sterile form from the 
manufacturers of the tabloids, but without 
success. Further work on this line seems to be 
indicated. 

VIII. Alkalies in the Treatment of Kala- 
azar.?Soon after discovering the flagellate stage 
of the parasite of kala-azar in 1904, I ascertained 
that the cultures * 

developed far better if the 

citrated blood was neutralised or even rendered 

slightly acid, while markedly alkaline blood 
inhibited the growth. I then tested the alkalinity 
of the blood in a few cases of kala-azar, and found 
it to be commonly much reduced. Early in 1914 
I confirmed the latter observation in further eases, 
and obtained the kind assistance of Captain A. J. 
Shorten, i.m.s., then acting Professor of Physiology 
at the Calcutta Medical College, in a more 

extended investigation of this point. Our results 
will shortly appear in detail in the Indian 
Journal of Medical Research, and may be briefly 
summarised as follows. In all but early compli- 
cated or improving cases the alkalinity of the 
blood is reduced in kala-azar, and the degree 
of reduction is in proportion to the stage 
of the disease, being commonly reduced in 
advanced cases from the normal point of 

N N . 

about ?- to about ? The prognosis is bad 

in proportion to the degree of reduction of the 

alkalinity of the blood, and when the reduction 
is very great treatment is usually ineffectual. 

These observations led me to test the value of 
efforts to raise the alkalinity of the blood in the 
treatment of kala-azar. Two methods were 

tried, namely, the intravenous injection of sterile 
solutions of sodium bicarbonate, as used in the 

acidosis of diabetic coma, and secondly, the 

administration of' drugs by the mouth which have 
the power of increasing the alkalinity of the 

blood. 

Intravenous Injections of Sodium Bicar- 

bonate.?This method was first tried to see if a 

sudden increase in the alkalinity of the blood 

would have any effect on the temperature. 
Charts 1 and 2 show the results in the first two 

attempts. In jSto. 1 one pint of mormal saline 
to which 180 grains of sodium bicarbonate had 

been added, making a two per cent, solution, was 

injected, while No.- 2 being a boy of 12 half a 
pint of the same solution was given. The 
immediate decline in the temperature is note- 
worthy, although in both cases it began to rise 

again after eight and two days respectively, at 
which point unfortunately both patients left 

hospital. This treatment was next tried in two 

very chronic cases in the European General 

Hospital by Captain Hume, i.m.s., but no very 
marked effect on the low intermittent temperature 
was produced, while a third case in the Medical 

College Hospital also gave a negative result. 
Administration of Alkalies by the Mouth.? 

In the meantime I proceeded to try if the 

effect of steady administration of drugs by the 

mouth which increase the alkalinity of the blood, 
estimations of which were made from time to 

time by Captain Shorten, i.m.s. In the paper 
with him already referred to some data are recorded 
showing that a marked increase of the 

alkalinity of the blood could be contained in this 

simple way. I have now had ten months' 
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experience of the administration of alkalies in 

kala-azar, and am able to report the following- 
results, which are summarised in Table V, in 

which the cases treated in the European General 

Hospital and the Medical College Hospital are 

separately shown. The former series are the 

most valuable as it was possible to keep them 
under observation for long periods and to obtain 

news of some of them after leaving hospital. 
On the other hand, the .Medical College series are 
of special interest, as in all of them the para- 
site of kala-azar was found in their spleen blood, 
and in the three cases shown as cured they were 
absent both on spleen puncture and on culture 
before the patients left hospital. 

Table V,?Results of the Alkaline Treatment of 
Kala-azar, 

General Hospital. Medical College Hospital. 
Cured ... 2 3 (verified by spleen 

puncture). 
Much improved... 5 (2 relapsed) 2 
Slightly improved 2 0 

Unchanged ... 1 4 (two in hospital under 
12 days). 

\Y orse ... 3(1 died of o (2 died of pneumonia 
cancium- and 1 of dysentery), 
oris). 

These results are clearly better than those 

obtained by any other of the methods of treat- 

ment dealt with in this paper, especially in the 

case of the European hospital series, where 

patients come under observation at an earlier 

period and remain longer in hospital. The fatal 

cases were mostly in a hopeless condition on 

admission, and all the cases without serious 

complications who died or continued to get worse 
under treatment had very low alkalinities on 

admission and also very few leucocytes, being in 

a most advanced stage of the disease. 
On the other hand, most of the cases admitted 

in a less advanced stage did well, and in 

some the improvement following the treatment 
was very remarkable, as will be seen from the- 

following illustrative cases, and temperature 
charts, from among the European hospital series. 

Case 1.?European boy, aged 7. He had suffered from 

fever for several months on and oft', having previously 
been in hospital for it. it was now a typical case of 

kala-azar with spleen down to the navel, and the liver 

three inches below the ribs, while 1 found his leucocytes 
to be reduced to 2,500, with one 1 white to 1,748 red, 
and his total polynuclears numbered only 700. He had 

high fever as shown in the chart 3, which continued for 

17 days unabated after his admission. On June 29th, 
he was put on sodium citrate grs. 40 and sodium 

phosphate grs. 60 every four hours, and in twenty-four 
hours his temperature was normal and on the following 
day subnormal. A week later he began to get slight 
rises to between 99 and 100 in the evenings, but he 

gained 10 lbs. in weight during the next six weeks. The 

temperature now began to 
rise in the evenings to 101 

and 102, and he was taken out of hospital. 1 saw him 

several months later, when he was still getting slight 
fever, but was able to go about, although not yet well. 

Although tho temperature of kala-azar tends to go 
in waves still I have never before seen such a sudden 
fall to subnormal following as closely on any drug- 
treatment in a very long experience as occurred after 
the administration of alkalies in this case (see 
Chart 3). 

Case 2.?A European planter sent to me by Dr. Dodds 
Price with the diagnosis of very early kala-azar. He 
lived 011 the one tea garden in the Novvgong district of 
Assam where kala-azar is still badly prevalent, and more 
than one of his bungalow servants had suffered from 
the disease. He had high fever up to 104-5F. The 
Widal test for typhoid was negative. His blood showed 
only 1,000 leucocytes, with ratio of 1 white to .3,600 red, 
which I regard as diagnostic of kala-azar. I put him 011 
drachm doses of sodium phosphate and sodium citrate 
every four hours during the day; and he was admitted to 
hospital two days later, when the temperature had 
already fallen a little. The further course is shown in 
Chart 4, while he was under my personal observation 
for three weeks after leaving hospital, during which his 

I temperature remained normal and he regained nearly 
a stone in weight, while the enlargement of the spleen 
had almost disappeared, and he then left for England. 
I asked him to continue the alkaline mixture during the I 
voyage, but do not know if he did so. However, 1 
heard from his wife that the fever recurred by the time he' reached Malta, where he went into hospital and 
Leishman-Donovan parasites were found in his spleen 
blood, thus confirmed Dr. Price's very early diagnosis. 
He improved again and was proceeding on his journey 
to England when I last heard. 

Although it is difficult to exclude a natural fall of 
temperature in this case, still it followed so closely 011 
the administration of alkalies and persisted for so long- 
that 1 think the treatment was responsible for tho 
rapid improvement. 

Case 3?European girl, aged 5, admitted for fever of 
three months' duration with enlargement of the spleen 
and liver and having lost much weight. The white 
corpuscles numbered 2,500, with only 72o total poly- 
nuclears. She was put on sodium citrate and sodium 
phosphate, and the temperature soon began to decline 
and the child put on flesh. A low intermittent fever 
persisted for several weeks and then ceased altogether. 
The child's weight increased from 29 lbs. 8 oz.to41 lbs., 
and she left hospital at the end of six months fat and 
well. 

In the other European patient entered as 
" cured " the temperature fell to normal four days 
after the alkalies were given, and did not recur. 

He reported himself repeatedly after leaving 
hospital and remained well. Although clinically 
a case of kala-azar, there is just a possibility of 
doubt about the diagnosis of this case. 
Some of the other cases shown as 

" 
much 

improved 
" 
were almost as remarkable in showing 

steady gain in weight and general improvement, 
but could not be followed up long enough to see 
if they were cured or relapsed. 

Turning to the cases in which the treatment 
failed, the two entered as unchanged were very 
chronic cases who left hospitals after prolonged 
treatment without either improvement or further 
deterioration. Of the three cases entered as 

worse one had bad cancrum oris before the 
alkalies were given, and he died of this complica- 
tion. The other two continued to have fever and 
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to lose weight, and left in a worse condition than 

they came after four months treatment. One of 

these was a comparatively early case on admission, 
hut alkalies proved a complete disappointment in 
her case. 

The alkaline treatment may therefore be said 

to be more promising than any other I have yet 
tried, and to have frequently a most definite 

influence on the temperature curve in not too 

advanced cases, especially during the high 
remittent waves of temperature, during which the 
blood so rapidly deteriorates, and much weight is 

lost. Nevertheless, it cannot be considered a 

specific treatment of the disease, but it has the 

advantage of being readily combined with the 

other beneficial measures dealt with in this paper, 
namely, the subcutaneous injection of dead sensi- 
tized staphylococcus vaccine and the exhibition of 

spleen or bone marrow tabloids. By a combina- 

tion of these measures several patients seen in 
consultation have improved very greatly and have 
even been completely cured. 
The frequent reduction of the temperature in 

kala-azar by alkalinity-increasing drugs suggests 
that the value of the commonly used diaphoretic 
treatment of fevers may be due to their having a 
similar action on the blood. 

Formerly I have advocated large doses of 

quinine in kala-azar to control in some degree the 
fever. I still think them to be of value, if the 
patient can stand them without distress, but the 
above alkaline treatment appears to be a decided 
advance on the quinine one, although both can be 
used at the same time if thought desirable. 

IX. The Relationship of an Increase of the 

Leucocytes to the Improved Prognosis in Kala- 
azar. We may now consider how far the 
additional data recorded in this paper are in 

agreement with the opening statement, that the 
prognosis of kala-azar is bad in proportion to the 
reduction of the leucocytes, and that some method 
of raising their number is one of the most 

important indications in the treatment of the 
disease. Table VI gives the data of all the 
cases dealt with in this paper in which repeated 
leucocyte counts were made by me, this not 

having been possible in every case under the 

disadvantageous circumstances in which I was 

working in different hospitals and for the most 

part on patients under other medical men, who 

kindly allowed me to investigate them. The 
cases are classed under the same headings of 

"cured," etc., as in the previous tables, only a 

separate entry is made for the fatal cases while 
+ + indicates a very marked increase of the 

leucocytes such as a two-fold or greater increase ; 
+ means a considerable increase, generally to 
about half as many again as before; + indicates 
no material change in their number; while ? 
means a distinct fall. 

Table VI.?The Relationship of the Leuco- 
cyte Count to the Prognosis. 

Staphy- 
lococcus 
Vaccines. 

+ + + 

Cured ... 1 
Much im- j 13 

proved. 
Slightly im- 3 

proved. 
Unchanged 
Worse 
Died 

Total 19 

2 
1 
4; 2 

81 2 

Spleen 
Tabloids. 

t- + + 

Alkalies. 

+ + + 

2 214 

Total 
Cases. 

+ + 4- + 

3 ? 

I 

3 

3 

6U) 25 123 

A glance at Table VI shows tlie very close 

relationship between an increase of the leuco- 

cytes following the treatment and an improvement 
in the condition of the patient. Taking the total 
figures in the last columns we find that all the 
three cases who recovered showed a very marked 

leucocyte increase, which is an invariable rule in 
my long experience. Of equally great signi- 
ficance is the fact that no less than three-fourths 
of the patients classed as 

" much improved" 
showed a great leucocyte increase, while 23 out 
of the 24 showed some increase in the white 

corpuscles. On the other hand, three-fourths of 
the fatal cases showed either no increase or an 
actual diminution. The remaining figures show a 
progressively bad prognosis just in proportion to 
the failure of the treatment adopted to bring 
about an increase of the leucocytes, thus con- 
firming in the most striking manner the prognos- 
tic value of the leucocyte count which I have 

insisted on for so many years. 

Turning to the different forms of treatment, 

the largest proportion of marked leucocyte in- 

creases followed the vaccine treatment. Still 

satisfactory increases also ensued after both the 

spleen tabloids and the alkalies, especially in 

three cases which improved. 
Conclusions.?1. Although no specific curative 

treatment of kala-azar is known, still much may 
be done by persevering treatment directed 
towards controlling the temperature curve and 

increasing the leucocytes in the blood. 
2. Drugs have little or no effect in increasing 

the leucocytes ; but by the use of staphylococcus 
vaccines, preferably sensitized ones, the white 

corpuscles can usually be raised and the patient 
benefited. 

3. Spleen substance and bone marrow tabloids 
are also of service. 

4. The alkalinity of the blood is greatly 
reduced in advanced cases of kala-azar, the progno- 
sis being bad in proportion to the degree of the 
reduction. 

5. Alkalies intravenously and alkalinity-increas- 
ing drugs by the mouth often appear to be bene- 
ficial by reducing the temperature in not too 

advanced cases of kala-azar. 
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CHART I. 

Sodium bicarbonate intravenously in Kala-azar. 

CHART I. 

Sodium bicarbonate intravenously in Kala-azar. 

CHART II. 

Sodium bicarbonate intravenously in Kala-azar. 

CHART II. 

Sodium bicarbonate intravenously in Kala-azar. 
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CHART III. 

Alkalinity increasing drugs by the mouth in Ivala-azar. 

CHART III. 

Alkalinity increasing drugs by the mouth in Kala-azar. 

CHART IV. 

Alkalinity increasing drugs by the mouth in early Kala-azar. 

CHART IV. 

Alkalinity increasing drugs by the moutli in early Kala-azar. 


