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4 BLACKEWATER FEVER.

blackwater fever was published by Dr. Easmon in the
Medical Times, August 29th, 1885, p. 277.

In 1892 I published a small book on the malarial fevers
of the Niger, of which a large portion was devoted to this
subject.®

The study of this complaint received a considerable
impetus when Dr. Patrick Manson, on March 15th, 1803,
read before this Society an interesting paper on African
haemoglobinurie fever.t

Sinee that time more and more attention has been given
to the disease; and more especially quite recently, on account
of the statement made by Koch, that blackwater fever is
due to quinine poisoning.;

I have already attempted to answer Koch’s contention
that blackwater fever is simply quinine poisoning, in a
paper read before the Guy's Hospital Physical Society in
October last.§

I have also dealt to some extent with the pnthnlwrv of
the disease, as evidenced by a case which I saw in England
with Dr. Wooldridge, of Camberley, in a paper which I read
with Mr. Pakes before the Pathological Society on Decem-
ber 20th, 1898,

I hope to-night to review the subject, and to lay before
you a definite statement as to the opinion which I hold
with regard to its pathology, causation, and treatment.

I cannot let this occasion pass without mentioning how
deeply I am indebted to Dr. Washbourn, who, vams ago,
urged me to write on this subject, and qhnnnl me the first
malarial parasites [ had seen.

I also take this opportunity of thanking Dr. Howard,
who has just started tor East Africa, to whom I am in-
debted for mueh help in this paper. On aceount of his
speeial training, we may look to him in the near future for
valuable information about the disease under consideration.

DEFINTTION.

By blackwater fever, or h@moglobinurie fever, I mean
a febrile disease of malarial type, characterised h:,r haemo-
globinuria, jaundice, and vomiting.

* Notes on the Malarial Fevers met with on the River Niger, by W. H. Crosse,

t Pransactions of the Epidemioloyicel Society of London, vol. xii, 1892.3
p- 111.

T Koch (R.) Das Schiwarzwasserficher. Arbicten aus dem Kaiserliclhen
tresundheitsamte, 1898,  xiv, 307-8.

§ Guy's Hospital Gazette, October 8th, 1898,




BLACKWATER FEVER. 5

The name, blackwater fever, was given on account of
darkness of the urine, which could scarcely fail to attract
the attention of the sufferers.

The colour of the urine is due to the presence of haemo-
globin or methemoglobin and not of blood ; although in
some attacks nephritis may oceur, and real hmmaturia
result.

Blackwater fever should not be used to include those
attacks of malaria in which nephritis is a primary symptom,
and which are attributed to plugging of the renal capillaries
by malarial parasites.

My clinical descriptions will be based on my observa-
tions of the fever on the West Coast of Africa during
nine years service in the Royal Niger Company, in
which time I saw about 100 cases.

DISTRIBUTION.

Since attention has been drawn to blackwater fever, the
disease has been recognised in several parts where it was
formerly considered to be unknown, or, at any rate, ex-
tremely rare. For instance, when I had one of my earliest
attacks on the Niger, the medical man who attended me did
not recognise my illness as blackwater fever, and mistook
the colour of the urine for that due to bile.

Sometimes when hsemoglobin and albumen were recog-
nised, they were thought to be due to a renal hamorrhage
complicating the malarial attack, and up till quite recently
the disease was often spoken of as heematuric fever. Many
cases have been called yellow fever.

I do not think the disease is a new one.

Manson states that it was first deseribed by naval sur-
ceons stationed at Nossi Bé, a French settlement off the
North West coast of Madagascar.*

Plehn quotes Bérenger-Féraud as stating that the disease
existed in West Africa in 1820. He further says that it can
first be proved to have become prevalent about 1850.+

The first fatal case on the Gold Coast is believed to have
taken place in 1832.

It is common throughout West Africa, including the Gold
Coast, Sierra Leone, Nigeria, Cameroons, and the Congo
and Gaboon regions; it is also common in East Africa: for

* Tropical Diseases, p. 61.
t Plehn (F.) IHe Kamerun-Kiste. Studien zur Klimatologie, Physiologie
und Pathologie in den Tropen, 1898, p. 104,
B



6 BLACKWATER FEVER.

example, in Uganda, German East A frica, and in the
Zambesi distriets.

I have seen one patient who seems to have suffered from
the disease in Somaliland. It has been considered very
rarve in India, but it is probable that it has been overlooked ;
for recently eleven eases have been deseribed by Mr. Arthur
Powell as occurring in Assam, and which he states were
“ identical with the fevers I have seen in those returned
from the Gold Coast.”*

[t is frequent in certain tropical parts of North and South
Ameriea, and in Cuba. The disease is said by Manson to
have been epidemic among the labourers employed in
making the eanal through the Isthmus of Corinth,

Cases are reported from China, and Plehn states that its
existence has also been proved in Italy, and Sicily, New
Guinea, and Java.

The disease is stated to be becoming more prevalent in
Africa. This ecannot be entirely aceounted for by the
increase in the white population. I attribute its increase
in certain parts of West Africa partly to the fact that, as
the country is becoming more opened up, the traders live
more on shore than they formerly did ; for in the old days
trade was in parts of the Niger Delta carried on, on the
hulks which were stationed near the mouths of the river
for that purpose. Another reason appears to me to be the
fact that stores, houses, factories and wharves have to be
erected, which of course necessitates considerable distur-
bance of the soil ; in addition to this, large plantations are
being formed, now that it is recognised that West Africa
is, amongst other things, a capital coffee-growing country.

It may not be out of place here to quote from my own
lecture (Guy's Hospital Gazette, October, 1898) the
following :—

“ Some will ask: Why has blackwater fever become so
common recently ? The first case on record in the Niger
Territories is, as far as I know, my own, some ten years
ago. The first case in the Niger Delta is said by some old
coasters to have occurred in 1882,

“1t seems to me that since we have begun to turn up
virgin soil for coffee and other plantations, that the disease
has become common. When I went to the Niger in 1886,
there was not a single plantation. Very soon large plan-
tations were made. I believe I was the first to start
them, for I took out with me a great many seeds of Eng-

* Journal of Tropical Medicine, vol. i, No. 5, p. 117,
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150 ins. in the year. Sometimes in one day it is enormous :
for instance, on turning to one of the meteorological reports
of the Royal Niger Company, kindly lent to me by Sir
George Goldie, the Governor, I find that at Akassa (the port
of the Niger) on May 22, 1887, it was 4.0580 ins.; on May 27,
| 888, it was 5.905 ins,

Owing to the great amount of moisture, a mist frequently
hangs over the land like a pall ; whilst keys rust in one’s
pocket, and hboots, put away for a day or two, become
covered with a heavy mildew.

Periods of rain are interrupted by times of excessive
drought, during which the ground splits and eracks in all
directions, exhaling a peculiar stench from the decaying
vegetable matter with which it is so largely impregnated.
When to the above is added the faet that in the delta
regions it is often difficult to obtain fresh meat, and always
impossible to get a supply of fresh vegetables, it will be seen
that the conditions of life are not favourable to Europeans.
Finally, when we consider that mosquitoes and other blood-
sucking insects abound, it will be conceded that malarial
germs here find a congenial home, and in the debilitated
Europeans a soil suitable for their growth ; and it will not
cause us surprise when we find that these regions are pro-
lific in cases of malignant malaria.

Farther inland, say 150 miles up the river, the same con-
ditions largely prevail : for the land, alternately drenched
and seorched, is covered with a rank jungle. In the wet
season the Niger is a splendid rolling river, in parts a mile
broad, and: eapable of bearing sea-going vessels of deep
dranght ; but in the dry season it diminishes so much that
its bed 1s exposed in many parts, and it is with difficulty
that a small vessel drawing 4 ft. or 5 ft. of water can be
navicated through its narrow channels.

At the height of the wet season the land is in many
parts inundated with water; native huts are flooded, and
are frequently swept away. I have often seen a native
fishing from a canoe in his own house. As the river falls,
its banks are exposed to the fierce sun, and at low water
they may be 26 ft. or 30 ft. high.

Away from the river, large ponds, lakes, and lagoons are
found, and these wholly or partially dry up in the hot
weather. The natives live in mud houses, under the floors of
which they frequently bury their dead. To build their
houses it is necessary to dig huge pits, in order to obtain
the clay suitable for the purpose; these pits are not filled
up, therefore they arve found all about their towns: the
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We will now consider these symptoms in detail.

Fever.—I econtend that the hamoglobinuria comes on
during an attack of fever clinically resembling an ordinary
malarial fever.

Often the temperature is not taken before the haemoglo-
binuria has been observed ; the patient feels, perhaps, that
he has on him a more or less severe attack of fever, but
does not trouble much about it, expecting that he will pull
through all right as he has frequently done before.

Usually the first warning is a sharp rigor on the second
or third day of the fever; the patient’s temperature will
rapidly rise to 103 F. or higher, and the next specimen of
urine which he passes will be found to be haemoglobinous.

Coincident with this the temperature frequently falls,
often to normal ; this drop I regard as probably due to the
virtual hamorrhage, and wholly analagous to the fall that
accompanies hiemorrhage in typhoid fever. It has not the
importance which is often given toit, and certainly does not
Justify the argument used by some that blackwater fever
is never malarial because the temperature is not maintained
for two or three days, as is often the case in ordinary
African malaria. Subsequent to the drop the temperature
may rise, but not as a rule very high.

In fatal cases, in which collapse is present, the tempera-
ture is often subnormal, unless it rises owing to complica-
tions. In some cases, though, there is a daily remission,
yet the temperature continues to rise till death eloses the
scene,

Hamoglobinuria—The colour of the urine may be any
shade between light red and that of porter, depending partly
on the amount of urine passed and partly on the quantity
of colouring matter present.

This is undoubtedly in most cases either oxyhamoglobin,
or methemoglobin, or both. Thayer, however, states that
the colouring matter is always present in the form of
methamoglobin, *

Albumen is, of course, always present; as a rule, bile is
absent, though it is somewhat difficult to recognise in the
presence of hamoglobin ; and many observers, eg., Plehn,
state that they have noted it.

On shaking up the urine the froth is pink in colour. I
note that Thayer mentions the greenish froth of the urine
of patients suffering from haemoglobinuric fever ; if there
is one thing of which I am certain, it is that the froth of

* Thayer (William Siduey). Lectures on the Malarial Fevers, 1898, p. 155,
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the urine of blackwater fever is, in West Africa, always, as
far as I have seen it, of some shade of red.

On microscopical examination none, or only very few,
red dises are to be found, but hzemoglobin easts of the renal
tubules are plentiful. Nothing else abnormal is constantly
found ; of course, as in all albuminous urine, bacteria and
torulee grow freely if it has been allowed to stand for any
length of time.

Blood dises may be present after a day or so, as a result
of nephritis set up by the hemoglobinuria.

Jowndice.—It 1s to be noted that although jaundice is
present, bile is usually absent from the urine. Copeman
states that bile is either entirely absent from the urine,
or is present in an insignificant amount;* at the same
time there is plentiful elimination of it in the vomit and
the motions.

There are none of the usual accompaniments of jaundice,
such as slow pulse, itehing skin, ete.

The jaundice appears to me always to precede the haemo-
globinuria. Bérenger-Féraud says that icterus appears.at
the outset of the attack.}

Easmon, in one of his cases (Medical Times, August 29th,
1885, p. 277),notes at 9 a.mn. that the urine was only highly
coloured, and that there was slight jaundice, and that
about 3 p.m. the urine was black ; and in his paper on
the Nature and Treatment of Blackwater Fever (p. 2), he
says that the jaundice which is uniform is seen from the
very first onset of the disease.

Now we hear of cases in which jaundice appears only
after the hasmoglobinuria, U]l.‘.l to the present, 1 agree with
Easmon on this point; but the study of the disease is so
recent, and the reported cases are so few, that I am quite
willing to admit that on this, as on many other points in
this interesting complaint, further knowledge may cause
the older observers to make some modifications of their
OpInions,

The jaundice, as a rule, deepens while hsmoglobinuria is
present, and gives to the patient a greenish-yellow appear-
ance.

Nausea and Vomiting—These are the most distressing
symEtnms: they are usually very persistent, and hence give
much trouble in the administration of drugs and nourish-

* Allbutt's System of Medicine, vol. ii, p. 747.

+ Bérenger-Férand (L. J. B.), De la fidvre bilieuse melannrique des pays
chauds comparée avec la flévre joune; éude elinique faite au Sendgal, 1874,
p- 118.
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ment. The colour of the vomit is usually characteristic, 1t
being of a bright or olive-green colour. ~Cases are reported
without any mention of gresn vomiting ; but I can only say
that I have found it to be an alinost constant symptom in bad
attacks, and something of a guide as to the suverit}r of the
complaint ; I have recorded a ease (Case 12) in which there
was little or no vomiting.®

This symptom 1s regarded as constant by Bérenger-
Féraud. He says: “ the vomiting is bilious, of a decided
green colour; it is a constant symptom at the outset of an
attack. It stains the linen of a bright green, and when col-
leeted in a basin is of a beautiful green or olive colour.”t

In Easmon’s case, before referred to, he states that the
patient vomited a clear green fluid which contained par-
ticles like chopped spinach.

Fisher (Guy's Hospital Gazette, 1897) states that vomit-
ing does not appear if the patient has an empty stomach,
or if he has, some hours previously to the hamoglobinuria,
been put on a milk diet; I cannot say that this has been
my experience.

Other Symptonis—Amongst the other symptoms that go
to make up an attack of blackwater fever, the following
may be mentioned. Frequently there is severe headache,
also pain in the loins and limbs. Patients often complain
of numbness of the extremities.

Usually, there is also pain in the liver and spleen; both
these organs are often enlarged.

Constipation is usual at the outset of the complaint, but
later, there is danger of severe diarrhcea, especially if too
active purgation has been employed; when this occurs, it
will of course increase the patient’s exhaustion, and cause
special symptoms of its own, sueh as colic, straining and
smarting at the anus. In one of my cases, the motions
were frequent, and towards the end they became reddish
in colour—due, I take it, to hsemorrhage in the bowel ; me-
laena is said occasionally to have oceurred. Often there
are oppression at the chest, sighing and shallow breathing,
due, 1 think, to the patient’s anmmia,

The persistent vomiting at times causes severe gastralgia
and general discomfort: and to it, no doubt, is due the ex-
cessive thirst which is so frequent. Finally, in many of the
worst cases, continuous hiccough is present.

Having enumerated the symptoms of blackwater fever,

* Notes on the Malarial Fevers met with on the River Niger, p. 84.
T Bérenger-Féraud (L. J. B.), Dela ficvre bilicvee mélavurigue des joys
chauds comparée avec la fievre jaune ; dtude clinique faite av Senégal, p, 198,
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I do not think I can do better than put before you a eli-
nical picture, describing a typical first attack as I have
experienced it.

The patient, usually an adult male, is passed in England
as being sound. He is sent out to Afriea, and possibly goes
ashore for an hour or two at Sierra Leone ; some fortnight
later he arrives at his destination, usuall y quite well, but
not infrequently feeling rather heavy and bilious on ac-
count of the discomfort of the voyage, and the want of
exercise on board ship; another cause of his malaise may
be over-eating, or taking too much aleohol.

At first, the elimate—to the new-comer—feels exhilarat-
ing, and the complete change of mode of life and surround-
ings is agreeable. Within a few weeks, an attack of fever
supervenes ; the patient may have a rigor, then a hot
stage and profuse sweating. Sometimes the first attack is
so severe that the sufferer loses heart, becomes useless, and
has to be invalided home.

If not, he soon feels better and gets about: probably
leaves off his quinine, and long before health is thoroughly
re-established, returns to duty which necessitates exposnre
to the sun and the night air. In a few weeks he be-
comes ill, and is treated successfully only to fall ill again ;
perhaps he suffers from * bilious remittent fever,” as it is
called, i.e., he has a severe malarial attack, with vomiting
and some jaundice, and the urine contains bile,

After four or five attacks of fever, either ordinary or
bilious, remittent in character, with perhaps several days
when he has felt out of sorts and chilly, but has not taken
his temperature, and has kept about his work, he becomes
cacheetie, irritable and thin, his spleen is perhaps enlarged,
he is constipated, and he often feels “ liverish ” and out of
sorts.

Later on, you get a message that he has blackwater fever.
On arriving, you find him lying in bed looking pinched,
jaundiced, and ill ; his tongue is broad, flabby and furred,
and perhaps stained green from his vomit: he complains
of headache, shortness of breath, nausea, and frequent
vomiting, pains in his back, and in his abdomen, especially
about his liver and spleen; he is much alarmed at the
colour of his urine, which in bulk looks nearly black, and
which in a test-tube is seen to be dark red in colour, and
when boiled is found to be loaded with albumen.

He gives the following history : he felt unwell for a few
days, but did not take much notice of it, and took little or
no quinine. Two days-ago he felt worse—had a rigor,

W
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erhaps—and went to bed recognising that he had a severe
?ever. Next day he was somewhat better, but still feverish.
That night there was a row in camp, and he got up to see
what it was, and felt chilled, and took some quinine which
he promptly vomited. This morning he had a severe rigor,
followed by a rise in temperature to about 104 F., and he
noticed he was jaundiced, and that the next urine passed
was deep red in colour or almost black ; that his vomiting
was severe, and that the vomited matter was of a deecided
green colour.

The patient is obviously ill, and something must be
done.

He is possibly constipated, and so an enema and chola-
gogue purge is given. Quinine is given very freely by the
mouth, for the constant vomiting makes treatment very
difficult ; and even when the drugs are retained, one feels
doubtful whether the inflamed mucous membrane absorbs
the whole of them. However, the treatment is persevered
with, and with the aid of bicarbonate of soda and morphia,
eventually the vomiting is relieved and some food is kept
down. The temperature drops to about normal within
six hours of the blackwater symptoms; on the two follow-
ing days it rises to about 102 F. The urine, which never
gets scanty, in the course of twenty-four or. thirty-six
hours clears, the jaundice which deepened at first rapidly
disappears, and soon the patient gets better.

Now let me shortly deseribe a case ending fatally .—

The patient had been up country for four days; but
feeling very unwell he came down the river in an open
canoe, and was much exposed to the sun; he had a severe
rigor followed by fever, jaundice, vomiting, and dark
urine,

When seen he is greenish-yellow in appearance, is dulled
and apathetie, the urine is scanty and dark red in colour,
and rather thick, and it is passed with some difficulty.

Frequent nausea is complained of, which is only relieved
for a few moments Ly copious vomiting. There are pain
and numbpess in the calves and back, the abdomen is
somewhat distended ; pressure over the liver and spleen—
which do mot appear to be greatly enlarged—gives severe
pain and causes fresh vomiting.

There is considerable difficulty in breathing, and the
pulse is frequent and small, and there is intense thirst.

The case gradually gets worse and worse, in spite of
treatment ; the urine becoming more and more scanty, till
at last only a few drops can be drawn off by the catheter ;
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hiccough is severe, and in about a week patient dies in a
comatose condition.

There are some further points connected with the elini-
cal aspect of the question to whiech I would direct your
attention.

Cases occurring before six months have been spent in
Afriea are very rare, and first attacks are uncommon—
though by no means unknown —after the third year spent
in Africa.

Bérenger-Féraud states that out of 100 eases of this dis-
ease in the hospitals of Senegambia, the percentage of first-
year cases was 5.4; of second-year cases 22.5; of third-
vear cases 42.5; there being after the third year a gradual
decrease.*®

Hence it appears to be the rule that before an attack of
hemoglobinuria supervenes on an ordinary malarial
attack, the patient must have become more or less broken
down or debilitated by previous fevers. Malarial patients,
who are also cachectic from other causes, eg., dysentery,
are also predisposed to the disease.

I have not come across a single case in which people
who have taken quinine regularly as a preventive of fever
have been attacked with blackwater fever. As a rule, it
will be found that the patient neglected the early stages
of his attack ; and there is often some special aggravat-
ing cause also to be noted, eg., exposure to the direct rays
of the sun, or to chilling breezes while suffering from
slight fever; but this is not always present, and occa-
sionally a fever beginning like an ordinary one may
develop blackwater symptoms without any apparent
cause ; in these patients there is usually marked cachexia
previously.

In many of the most virulent cases the patients have
resided on or near a plantation, or have been employed
upon works which have necessitated excavation of the
soil.

Plehn cites a fatal case—Case 7—in which the patient,
a young missionary, who had lived for two years in the
Cameroons, latterly suffered from several slight attacks of
fever, but had never before had blackwater fever. During
the last days before his attack he had been gardening a
good deal ; the onset of the attack the patient attributed to
violent mental agitation eaused by a dispute with another

¥ Béreuger- Féraud (L.J.B.) Tre Jidvre bilicuse melanurigue iles pays
chauds comparde avee la fidvre jaune ; ftude elinique faite anw Sénegal, 1874,
p. 109 (not p. 107, as stated in Pleln, Kamerun-Kiiste, p. 106.)
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missionary* (I would myself attribute the attack to
the disturbance of the soil rather than to that of his
mind).

A rigor usually precedes the onset of the blackwater
symptoms ; this is not, however, as is often stated, the
true beginning of the disease; the patient has almost
invariably more or less fever for at least a day or two
previously.

The hemoglobinuria usually passes off gradually in two
or three days, and rarely returns during the attack.
Occasionally, however, a succession of rigors oceur, and
the urine is only hsemoglobinous for a short time after each
rigor. Davidson gives an account of such a case.t

Cause of Death. — There are two main causes of
death :—

1. Suppression of the urine from secondary nephritis
set up by the passage of hamoglobin th rough the kidneys ;
the urine is scanty, and there is hmmaturia followed by
suppression and ursemia ; this has been put down to quinine
poisoning, but the patients are often only first seen by the
medical man when this eondition is already established, and
not infrequently before they have taken any quinine. Fre-
quently also they are able to retain very little quinine
when it is administered.

2. Exhaustion. Anuria may be present, but it is due to
the collapse. In these cases the urine becomes elear, but
there is profuse perspiration; the pulse becomes feeble,
and the patient gradually sinks. The urine is scanty, as
in all cases of collapse, and it may be almost suppressed,
but it does not contain blood.

In certain cases, patients are stated to have died from
shock due to the enormous destruction of the red
dises.

The mortality in Nigeria due to blackwater fever appears
to be about 20 per cent. of those attacked.

That the death-rate is high is hardly surprising, when
we consider that in opening up a savage country like
Nigeria, many men are necessarily cut off for days or
weeks from their medieal officers, and that proper hospitals
and nursing are often absent. In addition to this, the
well-known prejudice against quinine, and the folly and
excesses of some men, must be taken into aceount.

* Plehn (F.) e Kamerun-Kiiste. Studien zur Klimatologic, Physiologie
wnd Pathologie in den Tropen, 1898, pp. 112, 113. o sl

t Hygiene and Diseases of Warm Climates, p. 181,
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SUBSEQUENT ATTACKS.

Two kinds must be recognised :—

L. True Relapses.— These may oceur within about a
week of the primary attack; it is well known that such
relapses are liable to take place with ordinary African
fevers, if the patient has got about too soon and has been
inadequately treated. The same thing may occur in black-
water fever. These should not, in my opinion, be called
second attacks, as they occur before the patients are well :
sometimes, while they are still in bed; they are usually
mild as to the amount of hmmoglobinuria, but on account
of the great prostration of the patients are not without
danger.

II. True Second Attaeks or Recwrrences—A patient
who has had blackwater fever is more liable to suffer
from the disease than one who has not. This is especially
true if he stays in tropical Africa after the attack, for he
will pmbablj remain in the cachectic condition which
renders him liable to a recurrence ; and even after restora-
tion to health by a holiday in England, on his return to
Afriea, if he gets into the old condition of cachexia, he is
very likely to suffer from a fresh attack.

Moreover, second attacks or recurrences may oceur with-
out fresh infection in a manner precisely similar to ordinary
malaria ; thus, such an attack may occur on the voyage
home or in England. Second attacks are usually more
fatal than primary, and third attacks are worse still ; but
in rare cases, after two or three attacks, some kmd of
tolerance seems to be developed.

It will now be seen that the distinetion which I intend to
convey by using the words “relapse” and “recurrence” is im-
portant : a relapse is usually slighter, and a recurrence
more severe than the primary attack. Moreover, con-
fusion between the two leads to fallacious statistics. Thus,
a man may say that he has had four attacks of blackwater
fever, three of which oceurred in two weeks, and the other
one and a-half years later. This I regard as only two dis-
tinct attacks, two relapses having occurred in the first
blackwater fever.

ExaMINATION OF THE BLooD.

The difficulties of obtaining reliable information are very
great. A medical man is at a great disadvantage; he is
frequently worn out with nursing or sickness, and has little
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energy left for scientific inquiry. Owing to the difficulties
of porterage, often he cannot carry a large microscope and
outfit with him.

As an instance of his difficulties, [ may mention that when
the Brass men raided our port on the Niger in 1895, they
annexed everything they could, and amongst other tl_1ings;_
our mieroscope, which is now, I understand, decorating a
Fetish temple; and no doubt my operating case—which
was also carried off—has performed a not-unimportant part
in the sacrifices which were said to take place almost every
day.

gince Manson’s ingenious device of spreading large films
with the aid of cigarette paper, the examination of blood
specimens has been rendered much more easy. The method
has been elaborated by Pakes and Howard; and I strongly
advise anyone interested in this subjeect to read the plain
and definite rules for spreading and fixing and staining
blood films, published by them in the Jouwrnal of Tropical
Medicine for February 1899,

Even when the observer is competent, and his methods
are good, and though he feels certain that the patient is
malarious, yet in the peripheral blood it may be almost
impossible, without prolonged observation, to find a single
parasite.

Now it is well known that the parasites of the wstivo-
autumnal group are only present in the peripheral circula-
tion during their earlier unpigmented stage of development,
and even then in comparatively small numbers ; and that
most of the reliable work on their morphology and develop-
ment has been done in Italy, where opportunities of
examining blood aspirated from the spleen, or fixed in
sections of organs obtained from post-mortem examinations,
are available. In Africa it is scarcely justifiable to aspirate
the spleen for scientific purposes, and the number of properly
worked out post-mortem examinations are few,

Still, in spite of these difficulties, parasites have heen
found in the peripheral blood in ecases of blackwater fever,
and the more constantly the more competent the observer ;
they resemble the mstivo-autumnal group in that, until
now, only young unpigmented forms have been found in
the peripheral eireulation. Whether identical with one of
the three varieties already described as occurring in Italy,
or distinet from them, remains to be worked out, and this
can only be done by finding older forms in the blood of
internal organs,

F. Plehn, who has done so much good work in this
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connection, has deseribed an c-rgn.mslm found in the blood,
1) parently identical with that found in ovdinary malaria
in Africa; and recently A. Plehn* has recognised the
identity of the parasites so described with the wstivo-
autumnal parasite.

Mannaberg, referring to blood examination in this
disease, gives us the following warning —" Regarding
blackwater fevers in which the search for parasites proves
negative, it is to be remarked that this proves little when
the blood is not examined at the very htagmnmg less when
the patient has already taken quinine.”t

Manson says :—* Plasmodia have been found in the blood
and organs; they are small, and rarely sporulate in the
peripheral blood, belonging doubtless to some form of the
crescent-forming malignant type

In three slips which I recently took from a patient in
England suffering from blackwater fever, we found nine
small eireular unpigmented parasites with vesicular nuecleus
about one-fourth the size of a red corpuscle. 1 think
you will agree that, so far as microscopical examination of
peripheral blood is concerned, they are indistinguishable
from the unpigmented mstivo-autumnal parasites observed
in Italy.

Puathology.—Having thus laid before you, to the best of
my ability, the known facts relating to this disease, I think
that we are in a position to discuss the vexed guestion of
its true nature and epidemiology. Four main views have,
from time to time, been propounded.

These views are as follows :—

1. That the disease is nothing more nor less than quinine
poisoning.

2. That the disease is not malarial, but is a distinetive
entity, and one which is especially liable to attack those
who are debilitated from malarial and other eauses.

3. As far as I can follow Sambon, he appears to believe
that the disease is the same as paroxysmal hmmoglo-
binuria.;

4, That the disease is a complication of malaria. This
is the view which I have always advocated, and one whieh,
I venture to think, is held by nearly all those who have
had extensive clinical experience of it; especially, 1 would

* Beitrige zur Kenntniss von Verlawf und Behandlung der tropischen

Malaria in Kamerun. Berlin, Hirschwald, 1896.

t Die Malaria-Krankheiten, 1899, p. 225,
+ British Medical Journal, September 24th, 1898, p. 868,
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mention Easmon, the first British subjeet, I believe, who
deseribed the disease.

1. Koch’s theory is that the disease is not a malarial one
at all, but that it is directly due to the administration of
quinine ; but he further says that, although no case came
under his notice in which quinine poisoning could be dis-
carded, yet that he would not go so far as to say that all
cases are due to quinine poisoning.*

In answer to this, I ean say confidently that I have seen
cases of blackwater fever in which no quinine has been
taken. Dr. Cargill has reported cases to me which bear
out this statement. Recently in England I have seen a
case of blackwater fever, in which the patient had taken
no quinine before the blackwater symptoms set in. This
case is of considerable interest, for the patient, though he
had many attacks of ordinary fever in Africa, and for
which he had taken large doses of quinine, never had
blackwater fever till he developed it some days after he
had arrived in England, in bitter weather, debilitated with
fever and dysentery, and when he did not take quinine.
A further point of interest is that while taking quinine by
the mouth he had a slight relapse : the acid-hydrochloride
of quinine was then administered in large doses hypoder-
mically, and was continued for some days, and yet there
was no further hseemoglobinuria; and the patient ultimately
recovered from the subsequent anmmia as well as from his
dysentery.

Again, Surgeon G. MeGregor, writing to the Guy's Hos-
pital Gazette, January 21st, 1899, from H.M.S. Mosquito,
Zambesi River, after stating that he has had experience of
malaria in the West Indies, in West Africa, and on the
Zambesi and Shire rivers, remarks :—

“Of the so-called blackwater fever, which I regard as a
pernicious form of malarial fever, I have had three cases
under my care, and in all of them quinine was given in
doses of 45-60 grains in twenty-four hours throughout the
illness, and all recovered. And not only is quinine ad-
ministered during an attack of fever, but the bluejackets
here take five grains of quinine night and morning for
several months at a time, and blackwater fever is rare
amongst them, although they suffer fromn the ordinary
remittent and intermittent types, but in a much less agora-
vated form than occurs amongst residents on shore.”

Later on, he strongly asserts that bad drinking-water

* Koch (R), Das Schwarnwasserficher. Avbeiten aus dem Raiserlichen
Gesundheitsamte, 1898, xiv, 308.
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and the absence of regular doses of quinine account for
very severe types of fever which oceur on shore,

OUn the Niger all cases were treated with quinine, and a
large percentage of these recovered; surely these cases
should have got worse under quinine treatment if Koeh's
statement is correct.

I have personally had many attacks of the disease: in
all I have taken quinine; and though in England I have
taken large doses for severe fever, yet I have not again
developed any blackwater symptoms. My experience is
that blackwater fever comes on chiefly in those who have
neglected to take quinine. I have certainly had a case in
which a man who had had one attack of the disease
escaped any further attacks, apparently on aceount of the
quinine which he took regularly.

Again, many cases have been reported in which patients
have recovered from the disease when heroie doses of the
drug have been given ; I would refer specially to the cases
reported by Dr.%laﬁ‘mtt, Principal Medical Officer, Uganda
Protectorate ; out of nine cases treated two died : in both
of these he says that quinine was neglected till too late ;
all the other cases were treated with quinine, six of them
with doses of 60-120 grains in twenty-four hours (British
Medical Jouwrnal, September 24th, 1898, p. 926).

Dr. Robson, of Birmingham, who was in West Africa for
two years, writes to the British Medical Journal, October
22nd, 1898 (p. 1287), as follows :—

“ Again, in the most severe cases of blackwater fever [
have seen patients get well who have been heroically
dosed. I have myself, on more than one occasion, adminis-
tered 60 grains (of quinine) as a single dose with advan-
tage. . . . . When the tropical physician has a better
remedy supplied him, no doubt he will relinquish his old
favourite, but assuredly not till then.”

Battersby, who suffered from more than one attack on
the Niger, regards this complaint as purely malarial.

Eyles gives his opinion of the disease in the following
words :—

“In short, this is the view I take of blackwater fever
that it is a malarial remittent fever, to which is added
another malarial manifestation, viz.,, heemoglobinuria ; and
that when this occurs there is more marked hepatic dis-
turbance than in ordinary remittents.®

I have elsewhere referred to a case of hmmoglobinuric

* Malarial Fevers as met with on the Gold Coast, p. 11.
C
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fever cited by Davidson in his book, Hygiene and Diseases
of Warm Climates (p. 181), in which the disease was not
eured till quinine had been given very freely.

I think that these quotations (and I could give many
others) suffice to prove that in most cases blackwater fever
is not quinine poisoning. Is it so in any cases? Cases
have been recorded, chiefly in Italy and Greece, where, in
certain patients, owing to some inherent susceptibility, even
minute dosesof quinine were able to exeite anattack of hemo-
globinuria ; and whenever a subsequent dose was given,
whether during an attack of malaria or not, another attack
took place. It issaid that sometimes this has been observed
in several members of the same family. It is to be noted,
however, that these results are very few in number, and
have only occurred where the patients lived in inalarial
distriets and suffered from malaral cachexia ; and that some
have previously had blackwater fever apart from qguinine,
and that the result is apparently independent of the amount
of quinine given, a very small dose sufficing. Also, it is to
be remembered that hmmoglobinuria is never a symptom
of quinine poisoning in non-malarious subjects.

These cases must be taken for what they ave worth. It
is possible that very oceasionally quinine may cause haemo-
globinuria, but this is an idiosynerasy, and cannot be
regarded as the cause of blackwater fever in Africa, for no
one would be found to assert that the African cases in-
fallibly relapse every time a small dose of quinine is
administered, as is the case with these.

2. The second theory is that blackwater fever is a dis-
tinetive entity. This view was put forward by Manson in
his able paper* the main arguments being based on the
distribution of the disease. Sinece then, fresh facts have
been brought to light ; and in his recent work on tropical
diseases, towards the end of his article on hmmoglobinuric
fever, he speaks of it as being * the most important of the
African forms of malarial poisoning.” It has been pointed
out that the distribution and relative prevalence of black-
water fever do mnot correspond with that of the wstivo-
autumnal parasite; and that in some regions where the
latter was very prevalent, blackwater fever was very rare
or almost unknown. In answer to this I would urge two
points : in the first place, since attention was drawn to the
disease it has been described in regions where it was
thought not to exist; thus, Dr. Arthur Powell writing

* Transactions of the Epidemiological Society, 1892-03, xii, p. 111.
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on hzmoglobinurie fever in Assam, says: “ The existence
of this fever in India was denied some years ago, but
whether justly so or not, it is now either undoubted]
on the increase or, perhaps, more accurately diagnosec{
where formerly it was confounded with bilious remittents.”
After noting that Crombie says it is practically unknown
in India, he goes on to say: “I now record eleven cases
which oceurred in this distriet, which were identieal with
the fever I have seen in those returned from the Gold
Coast.”*

Secondly, according to the Italian observers, astivo-
autumnal fever is by no means the entity which it is often
assumed to be. No less than three distinet parasites are
deseribed, viz: malignant tertian, malignant pigmented
quotidian, and malignant unpigmented quotidian. It is
very possible that there may be one or more other varie-
ties which oceur in tropical Africa and which have a distri-
bution similar to blackwater fever, and with which black-
water fever is associated. Evidenee in support of this is
scanty, but it will be remembered that the three kinds of
Italian malignant parasites have been only quite recently
differentiated ; indeed, the conclusions of Italian observers
are still sub judice, and the question can only be settled by
careful examination of the blood in internal organs, where
alone the later development of the malignant parasite occurs.

3. Sambon’s view that blackwater fever is Eamxygmu.l
haemoglobinuria is sufficiently demolished by the fact that

arasites are found in the blood of blackwater fever.

4. We now come to the fourth alternative, viz., that black-
water fever is not a distinctive disease, but is a compli-
cation oceurring in the course of malaria. I venture to
think that there is a large amount of evidence in favour
of this view. It is certainly the view held by most Afri-
can practitioners: I will endeavour to prove that it is a
reasonable and natural hypothesis. In the first place, 1
would assert that the one predisposing cause present in
almost all cases, is that the patients are previously suffering
from a pronounced malarial eachexia ; this was very clearly
brought out in a series of cases recorded by Dr. Arthur
Powell in Assam ; it is further borne out by my own nine
years’ experience, and by the statements of all the other West
African medical men with whom I have been brought
in eontact: for instanece, Mr. J. J. G. Whittindale, Dr. F.
Cargill, and my successor, Mr. E. E. Craster.

* The Journal of Tropical Medicine, December 1808, p. 117.
¢ 2
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I cannot agree with Dr. Sambon’s statement, “We
know of several cases now in which melanuric fever was
contracted within a few weeks of landing and without any
previous attack of malaria,”* and I would draw attention
to the fact that this statement is apparently contradicted
in another part of the paper, for I find it stated that “It
is of the highest importance to note that blackwater fever
is seldom a primary disease. Authors, from all parts, are
unanimous in stating that the liability to infection is con-
stantly associated with the oceurrence of malaria.”’t

Dr.” Easmon says: “It (blackwater fever) only attacks
those whose healths have, for some reason or other, become
deteriorated.” Further, he says, “ It is often preceded by
simple attacks of intermittent fever, with progressive
ansmia and sallowness of the countenance.”;

Charts 6-9 in my book show that between December 5th
and January 30th four malarial attacks—one of which was
decidedly remittent in type—preceded an attack of black-
water fever which was intermittent in character.

As further evidence, I may mention one case which came
under my notice, of a new-comer who developed black-
water fever within a few months of his landing in West
Africa ; but in this case it was found that the patient had
previously suffered from severe malaria in Burma.

This condition of cachexia may be brought about either
by several definite attacks of severe malaria, or perhaps
by frequent slight attacks which are at times not even
severe enough to keep the patient in bed, and which are
therefore neglected. In the latter case, though the patient
feels a little out of sorts and chilly, he usually disregards it,
and does not take his temperature ; or he may take it and
find it to be 100° F., swallow some antipyrin or quinine and
go to bed, and then get up next day feeling rather better, and
go about his work. I take it that though such a patient
would tell you that he had been in good health and had had
no fever, yet malarial parasites had been present in his
blood the whole time ; and that though his power of resist-
ance was just sufficient to keep them from multiplying to
any great extent, still, all this time they were manufac-
turing toxines, and thus contributing to that toxsmia to
which malarial cachexia is due.

Such persons as these are the subjects who are most liable

* British Medical Journal, September 24th, 1808, p. 868,

t British Medical Journal, September 24th, 1898, p. 867.

1 Easmon (J. Farrell), T%e Nature and Treatment of Blackwater Fever,
1884, p. 2.
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to suffer from blackwater fever, and T will go further and
say that I am certain that when it arises in such cachectics
its occurrence is due either to excessive exposure, privation,
great faligue, to some special malignancy of the parasite,
or to some indiscretion committed by the patient during
an attack of ordinary malaria which might otherwise have
passed off without this complication.

Cause of Hemoglobinuria.—Before discussing the cause
of the hiemoglobinuria in blackwater fever we must look
at the ?FGE{:EH- by which destruction of hiemoglobin in mal-
aria ordinarily takes place. In beniga tertian and quartan
fevers the parasite destroys the hmmoglobin and turns
1t intoanother pigment, and when it sporulates this pigment
15 set free and carried to liver, spleen and brain, causing
the well-known malarial pigmentation. In the sestivo-
autumnal fevers the same thing occurs, but the parasites
cause the rupture of the corpuscles before the hamoglobin
is completely destroyed, thus causing hemoglobin@mia. In
ordinary fevers this free hemoglobin is taken up by the
liver and changed into bile pigment, but none appears
in the urine. In severe mstivo-autumnal fevers one-third
of the total number of corpuscles may be destroyed in one
paroxysm and yet no hsemoglobinuria oeceur, the result of
the excessive bile formation %Jeing bilious remittent fever.

For hamoglobinuria to occur there must be a large
number of corpuseles destroyed and a large quantity of
haemoglobin set free in the blood ; this is proved by the
experimental h@emoglobinuria induced by certain poisons.
Hence, in order to explain the occurrence of hmmoglo-
binuria in malaria we are compelled to assume that there
is a sudden destruction of corpuscles, thus setting free the
whole of their hemoglobin.  Evidence in favour of this is
to be found in some of the descriptions of the result of
examination of fresh blood films during an attack of
h@moglobinuria. Thus Manson speaks of the apparent
ruin and wholesale solution of the red dises. What chan
can it be that brings about this destruetion? A. Plehn
suggested that it was some alteration in the specifie gravity
of the blood, causing solution of the red dises. 1 would
rather suggest it was due to the accumulation of malarial
toxines. As above stated, the patients are cachectic, i.e.,
they are suffering from chronic toxsemia. Supposing any-
thing, e.g., chill, should check the excretion of toxines, they
might accumulate until they were able to effect the direct
destruction of the red dises. On this theory, blackwater
fever is to be regarded as a special complication of malaria,
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The hemoglobinurie complication I regard as wholly
analogous to chlorate of potash poisoning, and parox ysmal
hemoglobinuria. In blackwater fever the cause is prob-
ably the malarial toxine ; in chlorate of potash poisoning it
is sufficiently obvious; in paroxysmal hazmoglobinuria it
is unknown, though it possibly is syphilitic in origin,
as suggested by Copeman,* who says: “A definite specific
history has been forthcoming in all the cases that have
come under my own observation.” The three cases are, how-
ever,only analogous. I do not for one moment suggest the
identity of the causes of blackwater fever and paroxysmal
hiemoglobinuria, any more than I should of black water fever
and chlorate of potash poisoning. The hamoglobinuria is
simply the natural result of the preceding hamoglo-
bingemia.

One other fact certainly is of lmportance in blackwater
fever, as in all other poisoning cases, and that is idiosyn-
crasy. I believe that some persons get h@moglobinuria
with a much lower degree of malarial toxemia than others.
Some of these patients may account for the slight and fre-
quently recurrent cases that are reported.

Another factor may come in, and that is degenerative
changes in the liver, the result of malarial poisoning, which
impair its bile-forming funetions. It is clear that if the
liver were to strike work, the hsmoglobin would not be
changed into bile pigment, and that a hemoglobinsemia, how-
ever slight, would cause heemoglobinuria. That such,however,
is not the main cause, is, I think, shown by the fact that
there is much bile formed during blackwater fever, as shown
by the profuse bilious vomiting and the not-infrequent
bilious diarrhcea.

While not wishing to claim that the above is any more
than a possible theory as to the cause of blackwater fever,
yet I would submit that it is possible, and further, that it
helps to emphasise what I believe to be undoubted facts—
viz.: that blackwater fever is of malarial origin, and
further, that it is a special eomplication occurring in
malarial cachecties, and dependent on the destruction, by
some means other than direct parasitic invasion, of the
red dises and the solution of the contained h@moglobin in
the plasma.

" Allbutt’s System of Medicine, vol. v, p. 627.
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TREATMENT.

Having thus discussed the pathology of blackwater
fever, and shown what I hold to be its connection with
malaria, I come to the practical question of its treatment.
In dealing with this, it will be well to remind ourselves that
three distinet factors are present.

There 1s, in the first place, the attack of malaria during
which the haemoglobinurie paroxysm develops.

Secondly, there is the chronie malarial toxamia which
has predisposed the patient to the attack.

Thirdly, there is the sudden loss of hmmoglobin, which
in its eftfeet in no way differs from an ordinary severe
hzemorrhage.

The above are present in all cases; sometimes there is
another factor present in the subsequent nephritis.

It is clear that only the first of these, namely, the
malaria, would yield to quinine. So far as is at present
known, quinine has only a parasiticide and not an antitoxic
function in malaria; and hence it cannot be relied upon for
treatment of toxsmia, and obviously not for the hsemor-
rhage.

djuinine, therefore, should be given in blackwater fever,
but with the express object of clearing the blood of the
malarial parasites, and hence it should be given in full
doses similar to those given in ordinary attacks of tropical
malaria.,

It must, however, be clearly understood that by the
time a patient has reached the point of hmmoglobinuria,
his tissues are probably much degenerated and his vital
functions seriously lowered; hence, though we may cure
his malaria by quinine, we must not be surprised should
he suceumb.

A cachectic patient may be unable to withstand a severe
hemorrhage ; when to this is added the constant and dis-
tressing vomiting which often involves starvation, he is
clearly liable to die from exhaustion, as many of the cases
certainly do.

On the other hand, this is a very different thing from
saying that quinine is of no use in blackwater fever. I hold
that it should be always administered in doses sufficient
to make it certain that the blood is freed from parasites :
just as the first step in the treatment of a patient sufferin
from sapreemia due to retained placenta is to clear out the
uterus, and so remove any danger of further infection.

As previously mentioned in this paper, it is frequently
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difficult to efficiently administer quinine by the mouth on
account of the persistent vomiting, and administration by
the rectum is unsatisfactory. I am,myself, a strong advocate
of the hypodermic administration of quinine under these
circumstances ; and in this practice I am supported by the
profession in Italy and America—though, as far as Iﬂkuuw,
many English medical men hesitate to adopt it. The ad-
vantage of the hypodermic method is sufficiently obvious,
for one can rest assured that the dose which we admimster
is actually absorbed.

The supposed difficulties are really hardly worth our
consideration if we are thoroughly aseptic.

Sulphate of quinine is not suitable for hypodermic in-
jeetion ; perhaps the best salt is the acid-hydrochloride
which is chiefly used in Italy: it is soluble in its own
weight of water. The acid-hydrobromide which is soluble
1 in 6 of water may also be used, especially if the patient is
liable to einchonism.

Personally, when in Africa T used the lactate which is
soluble (according to Squire, Seventeenth edition, 1899),
1 in 6 of water. I am inclined to think that 10 grains
of guinine administered hypodermiecally every eight hours
on the first and second day of the disease, and every
twelve hours on the third day, would be a sufficient dose;
after this, I suggest that five grains should be given twice
a day till the end of the attack. I may mention that
I always boil the solution of quinine, and inject it while it
is still quite warm. When the drug cannot be administered
hypodermically, larger amounts may be necessary.

In a ecase of blackwater fever which I recently saw
in England, quinine was at first given by the mouth ; the
patient had a relapse; it was then given hypodermically,
and the patient recovered withont any further relapse.®

It is, of course, to be remembered that quinine will
accumulate if the urine is either greatly reduced or sup-
pressed, and therefore it must not be continued in the
same doses should this contingency oceur.

So much for the treatment of the inalarial element ; as
regards the other two factors, the main indications are to
maintain free exeretion, with the view to liberating the
body from the accumulated toxines, and to procure rest and
nutrition which will enable recovery to take place from the
anemia.

If the bowels are not opened, a cholagogue purgative and

* Wooldridge (A. T.). A case of Blackwater fever complicated by dysentery.
— Lancet, March 18th, 1899, p. 762. i
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enema should be given; but over-purgation should be
avoided. T always myself administer ssuffium bicarbonate
freely : this helps to allay vomiting and gastric pain, and
makes the patient more comfortable ; and, I think, does good
by its diuretic action, and also helps to diminish the acidity
of the urine.

Opium should be given withoubt hesitation to procure
rest. Nutrition must be maintained by rectal feeding if
HEGEES&T}T.

Strychnine and digitalis may be necessary in cases of
extreme asthenia ; they will act beneficially by helping to
maintain the renal blood pressure, and therefore the secre-
tion of urine: for, doubtless, some of the cases of anuria
occurring in blackwater fever are the result of collapse and
not of nephritis.

It nephritis oceurs, the usual remedies are to be adopted,
but caution should be used in the administration of such
depressing drugs as pilocarpine, from the use of which 1
have certainly seen disastrous results; if it is decided to
administer this drug, not more than one-sixth of a grain
should be given at one time.

After recovery, the patient ought to be advised to take a
holiday, if possible, in England ; and should not return, at
any rate, until he has completely recovered from his ansemia
and cachexia. Indeed, on general prineiples it is probably
desirable that no one should return to Africa after an
attack. This is particularly the case where the blackwater
fever has developed in spite of precautions, but applies less
to those cases where the attack can be traced to excep-
tional hardship and privations, which are not likely to
be repeated.

Those who, from one eause or another, cannot stand
quinine, and those who suffer from even slight albumin-
uria, should not be selected for malarious climates.

Finally, I urge that the prophylaxis of blackwater fever
by habitual use of quinine will be found to be more
hopeful than its treatment.

I have come to the definite conelusion that, besides adopt-
ing precautions in regard to exposure to chills, wet, and to
the sun, and as to moderation in food, aleohol, and sexual
matters, every vesident in the more malarious parts of
Africa should take at least five grains of quinine each day.

In the large majority of cases I believe that this would
revent the chronic malarial poisoning which is the pre-
Sisposing cause of blackwater fever ; and would do much
to eliminate this scourge from our colonies.
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History oF CASE.

A. B, 26 years of age, had resided for 14 months 1n
Nigeria, and during that time he had had many attacks of
malarial fever and three of dysentery; he also suffered
from fever on the voyage home. On his arrival, on Novem-
ber 25th, he was suffering from dysentery and had taken a
severe chill.

November 26th, went to bed; took no quinine till the
morning of the 27th, when he swallowed and promptly
vomited a five-grain tabloid. He had a severe rigor on the
27th, at 11 aM., and the urine became h@moglobinous at
noon on the same day. There was a slighter rigor on the
25th. Jaundice and green vomiting were marked on the
27th, 28th and 29th.

December 4th, patient became more sallow in appear-
ance. December 5th, the urine passed between 4 .M and
8 p.M. was haemoglobinous.

December Sth, as the temperature was rising, quinine
was given hypodermically and by the mouth. After this
there was mno more h®moglobinuria, and the patient
gradually eonvalesced, his recovery being retarded by his
dysentery and anmmia, and by a slough eaused by one of
the hypodermic injections of quinine, this being the only
one out of fourteen which caused any trouble. There was
no tendency to suppression of the urine except on Novem-
ber 29th, when only sixteen ounces were passed ; bicar-
bonate of soda was then administered, and thirty-three
ounces of urine were passed on the next day.

(Quinine taken before the attack ... ... Noue,

Quinine taken to end of December 5th, hypodermically ... None.
1 » - by the mouth ... 111 grs.

Quinine taken from Dec. 6th to 15th, by the mouth ... 117 ,,
o " o hypodermically ... 102 ,,

Total—Dby mouth 228 grs, ; hypodermically, 102 gre. =330 grs.

In this ecase 1t cannot be said that quinine caused the
attack, nor is it likely that it had anything to do with the
slight relapse.
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