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SUBJRCT: - The treatment of Nineteen cases of

an Epidemic of DIPHTHERIA of two months.

It is not intended in this paper to go into
the history or the rdevelopment of the sermm therapy
with reference to diphtheria but merely to give in
succinect form my opinion of th: best treatment for

| diphtheria and a few results which have bsen
obtained in ny practice during the last few years.

Perhaps no discovery of recent years in the
world of medicine haz been of such good or

| pfu‘uctive of 2uch good resnlts ag the introduction
of antitoxic serum in the treatment of diphtheria

There is a tendency and doubtless a
justifiaﬂle one to rTegard the advent of new remediesg
with caution but judging from my own experience
there geems little voom for doubt thut the anbitoxic

| treatment is the treatment for diphtheria. The

antitoxic treatment robs diphtheria of itsg terrors
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and that disease which formally played such degdly
havoc among children now takes its place among
the milder diseases. After considerable
experience both with and without the antitoxic
serum I have no hesitation in saying that it is
the treatment for diphtheria which yields the best
results; antitoxin is no longer npon ihts trial and
T should consider a man as criminally negligent
who did not at once have recourse to this trratment.l
immediately after his diagnosis of the digsease and
even if his diagnosis were doubtful; and in many
cases also as a prophylactic especially when an
epidemic of the digease has broken out in the
district, Ifwould be a mistake however to
regard this treatment as a specific which will save
the life in every case; we possess no such specific
but in antitoxin we possess a good approximation to
& ‘specific,.

A 3till further recommencation of the antitoxic
treatment is thisz fact that it is not opposed bub

supplementary to the older methods, I find that it

adds enormously to the efficacy of the 0ld methods

and do€s not intrrfere with their being employed at

the same time, There seems then no better form of
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treatment then to combine the anbitoxic method
with the older methods.

Diphtheria is a disease of childhood rather
than of infancy, the maximum of mortality being at
the age of four. Feeble nervous children are
most lisble to atbtack and this probably accounts
for the higher rate of mortality among girls than
boys. In my own experience of an epidemic of
diphtheria, out of nineteen cascs twelve were girls,
The epidemic flourishes most during the months of
November and December while in the summer months
diphtheéria cases are comparatively rare, Supporting
this evidence we find the digease commonest in the
temperate and cold climates while in the tropics it
is more seldom met with. It my own experiences
diphtheria is much more fatal in cold climates. In
the City of Wirnmipeg during the winter szeason in
1890-91 & serious epidemic broke out and the death
rate judging roughly from memory, was from sixty to
seventy per cent. This was of course b-fore the
inauguration of the antitoxic treatment.

An epidemic of diphtheria lasting two months,
broke out et Horwich two years ago and ninet,

een

cases cameunder my notine. 53

(3.)
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with absolute certainty the cause of the outbreak
put it was most probably due to the exposure of a
defective drainage system when the voad was broken
up for the purpose of laying the Car lines. All
the ninebeen cascs were associatwmted with one
school and the vicinity of that school was
precisely the place where the bad rrains were
exposed. In the three adjacent districts of
Horwich, Blackrod and Aspull there were sixby cases
altoegether, all of which were treated with antitoxin
and all recovered with the exception of two, T
may say that all the cases were treated at their
owrt homes as neither of the three districts had an
infectious diseases hoszpital although they are now
having one bnilt in conjunction.

The symphoms complained of by my patients in
most cases were chilliness, headache and loss of

| appetite while pain was felt in swallowing. In cases
 which T saw early I found the throat red at first
but soon a nmembrane of a grayish colour appeared in

spreading patches at the back of the throat. In

some cases it also externded down the gullet. In
laryngeal cases the patient coughed a good deal and
‘had difficulty in breathing. The throat affection

was generally accompanied by a low and very dangerous
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fever with rapid loss of the patients strength
which was still further reduced by the pabients
inability to take food. My first steps on
visiting a diphtheria patient were to remove all
superfluous furniture such as carpets, pictures,
curtains ete and to provide for thorough
ventilation. The patient was kept in bed with
light though warm clothing and the body heat was
anxiously waﬁched especially in the later stages
of the Aigease. Steaming of the voom with a
bronchitis kettle may also be resorted to. The
floor was then washed with antiseptic solution and
a sheet well soaked in the solution was hung up ab
the dooxr, No one wes alleowed to enter the rrom
except the rmrse when one was obhtainable, the
mother of the child and myself,

There are few dlseases in which the diet is
of such vital importance, as it is cxtremely
essential, to maintain the patients strength.
Strong stimnulating food was given and as freguently
as possgible, As long as the temperature remained
above normal, the food given was of light liquid
form such as barley brew, soda wabter, strong beef

| juices and milk. Stimulants I have always found
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of preat advantage such as dilute brandy or whisky
or, when these could not be retained Champagne. i
the "igsease progresses and makes headway then
peptonization of the food and nutrient enemate
ghould he iesorbed to.

In mild cases the only prominent symphoms are
those connected with the throat. Vigorous local
treatment should be carried ont. In swabbing
the Nurse should seat herself with the child before
a window and hold the child in front of her,
grasping him tightly round the middle but leaving
hisg head free, The Doctor can then control the
head with one hand while with the other he does
the swabbing. The child’s arms are hept down
by his sides and his legg are held between the
Nurse’s knees., The Nurse should hold the child
well up to herself. When the child is held in
this position there is no need Tor a gag and the

throat can be thoroughly swabbed an examined, I

have found thig method of holding the ecrild to be

muach more convenient than many whiech are recommended

such for instance as resting the child’s head on

the Nurse’s shonlder.,

In swabbing I have uszed wvarious anbisentic
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solutions such as dilute carbolic acid solution in
alchol or chlorate of potash solubion but it is
doubtful whether a better can be found than dry
gulphur applied on a camel hair brush. When well
rubbed down inteo the throat I find that it is of
more wvalue than anything slse and T am convinced
that it is not employed enough in cases of enflamed
mucous surfaces. I believe it to be a most
valuable drng and I prefer it to any other
application in throat troubles. In the treatment
of young children I have found hot poultices and
inﬂeedfg;plications of any kind extrenicly
beneficial when applied well up the throat. In
Adult cases hoWever cold applications are Lo be
preferred.

Such treatnent thoueh heneficial so far as it
poes is however insufficient an?d I have never
failed in all cases to adopt the antitoxic treatment

I have taken as the basis of my treatment. of
diptheria the statistics given by the Metropolitan
Assylums Board which table shows that, in 1894 the
mortality was about 30 per cent while in 1900 it fell
to 12 per cent. This “ecreasge in the

death rate

was almost entirely due to the growing ropularity of
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the antitoxic treatment. In this treatment is 1is
of paramount importance that the child he treated
early and T am of the opinion that a considerable
part of the mortality of diphtheria is due Lo the
hesitation of parents in calling in a doctor

becanse the child seems merely te be suffering from
sore throat. By an carly trecatment we nip the
disease in the bud and the freguency of laryngeal
cases is much diminished; we also lessen The
probability of complications arising such as
deczenerative chenges in the heart and kidneys,

Again if the treatment be late the disease will

teke deener root and will rTeguire larger doses of
the antitoxin to dislodge it and larege doses of
antitoxin are sometimes followed by unpleasant
conseguences thé com onest form of which is
paralysis. Besides, larger doses mean larger
EXPENnSE, Hvery consideration then, points to the
carly treatment of the disease., This involves the
| necessity of a rapid diaenosis. I have therefore
always deemed it prudent when the clinical Aiagnosis
was unsatisfactory to err on the safe side, and
Inject thé serum especially in the case of young

children where time is very Precious and carmot be
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spent in waiting for a pacterial examination. The
same plecaution holds in SevVere CAsSES in older
patients.

The injechbion of Theé serum wes given 3lowly
into the ahdomen of the patient where the
subcutaneous hbizsnes are locse. I think the
abdomen is to be preferred to the back as the place
in injection becauze should alwthing go wrong with
the wound the patient would be better able %o
obtain rest while in bed. Before injection the
area of the skin wes thoroughly sterilized with
soep an’d eavbolic lotion. The syringe I used was
specially made for the purpose having a glass barrel
while the packing of the piston was rubber so &as
to admit of thorough sterilizing and cleansing. The
syringe was boiled bhefore each ihjection and
everything was kept scrupulously clean. After
the injection a distinct improvement was seen in '
every case in the condition of the patient

at both in &k

the locel and general symptoms. The chief effects

I have noticed are, a Aimirnution in the swelling of

the fauces, very little dischareed from the nose,

and the early separation of the membrane in laryngeal

o Hae M&\Mw
cases.

Begides these local ohungestell, the

pulsge became slower and there was a egeneral |
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improvement, all Tound.
Tr. dogage I followed the advice of the Medical |

officers of the letropolitan Assviums Board which

Btétﬁﬁ +het the only limit to the amount of the

dese is the bulk of the fluid in which it is

contalned. Por chilrfren under two years of age

1500 units of the serum will be found sufficient in

mild cagses or in cases where the patient, is seen

late as much as aix or seven thousand units may he

injected at once. I fin? however that as the .

disease is most fatal in the case of young children,

age should scarcely be considered as a criterion for |

the amount of dose, The severity or the reverse

of the case should determine the amount injected.

If there is no improvement in the condition of the

patient further injections should be made, I

always gave as large doses as possible at the

beginning of the disease bheing confident that the

great advantage obtained would more than counteract

any bad result which might ensue and repeated it in

10 hours with an even larger dose if the symptoms

| were not: ababting. As in most other acute diseases |

I firmly believe in pushing the dosage at the

beginring of the disease instead of having to reveat

the doses. As the bulk is the only limit to the’

amount injected the most concentrated serum is +o be
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preferred. The common rose I gave was Trom 1 to 6
cubiec centimetres of Parke Davis & Co’s ovrdinary
antitoxic serum which contains 375 units per cubic
cenbimetire,

A minimum of a thousand units mey be injeched
as a prophylactic into the other members of the
family wheére one of the chilrren i3 suffering fron
the epidemic and this was done in My own exXperience
in several caseEs. It must always be borne in mind
however that this protection is only temporary and
carnot be counted upon to give immunity from the
epidemic beyond a period of three weeks.

One of my cases was that of Robert K- a bardly
nourished boy of nine years. His temperature was
104" ,pulse 140 and his respiration 40 per minute,
Both tonsils were affected with a grayish white
membrane about a guarter of an inch in diameter,

Four thousand units in all of the serum were injecteﬁl
and on the following morning, some 24 hours after
there was a marked amelioration of both the local and
general symptoms. The membrane became detaéheﬂ and
the child rapidly recovered, his temperaturé being
about, 100, pulse 125 and his respiration 30. I found
after another 24 hours that his tempervature was normal
and it remained so. He made no further complaint
of sore throat and was ablec to swallow

Scheme showing the variations of temperature in the

above case will be found on the following page. '
(11.)
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The chief symptoms I relied on Tor injecting
Further doses were percishent rise of hemperature,
abindaiice of menbrane and dry unspissated mucus
broncho-pneumonia and spread of the disease and
reinfection. The teuperature usually responded

+to the initial dose and recacherd the normal by about
the thirvd or fourth day after a egradnal decline

It has heen objected to the antitoxic treatment
that several evil results mey follow ibs injection,
the chief of which are, the developnent of a local
abscess, skin eruptilons, joint pains and albuminuria
but it will, I think, he found on examination that
such evil results are comparatively rare, while in
the case of albuminuria the evidence is not at all
concluzgive enough to show that it results to any
greater extent from the antitoxic treatment than it
floes from the older methods. T found that when
I increased the dose the albuminuria Aid not

increase, In only three cases oub of the nineteen

£y

was the injection followed by skin eruptions which

though not at all serions were sufficiently marked,
These rashes are not attributed in any way to

the antitoxin itself because they have also been
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caused by normal horse Serum, They arise for the
most part during convalescence and Ao not appear
in any case ho have resulted in death though they
have doubtless retarded recovery. These evil
resnlts have however heen to a large extent
countberacted by employing e more highly
concenbrated serum, thus re’ucing the bulk of the
fluid injected, Parke Davis & Co’s serum is

issue” in phials hermetically seale” in a blow-pipe
flame an® should be kept in a cool place protechted
from strong lifht, T always buy it in small
quartities at a time and when a phial is opened I
find it best to use it all up at once, s0 as to
avoid the risk of contamination.

There was 8 case came under my nohbtice which is
worthy of mention as it was one of the most
stubborn cases with which I had to deal., The case

occcurred in December 1901 and was that of a weak
unhealthy lad of sixteen. He was troubled with nold
ghiverings for a day or two and experienced some
Aifficulty in swallowlneg. On examination I found

that the fauces and tonsils were congested and

small patches were visible on the tonsils. i
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immediately diagnosed the case as one of diphtheria
and had his throat swabbed freguently with sulphur
T algo ordered him a mixture of perchloride of
Irorn and glycerine every three hours. Strong heef
juices, barley brew, milk and alchol were also
Tecomrenderd, On the following day his temperature
rose Lo over a "ndred while the patches ha’ spread
to the uvula. The disease guickly spread Lo the
muconus nasal membrane and a discharge was given
from the neres, The nexbt day his temperature rose
51ill further to 104° and the membrane had spread
over the soft palate, I then injected 8 cubic
centimetres (3000 units) of Parke Davis & Co’s
antitoxic serum an” a rapid improvement took place,

his temperature falling to below 1015  On the
following Aday however his temperature again rose
and acting on the advice of Dr.Jamgs MeIntosh late
House Surgeon of Infechious Disecases Hospital I
made a second injection of the same strength, The
membrane then disapreared an” the boy guickly

recovered although visited by a slight attack of

paralysis. He was “etained in his bed and a

liberal diet administered to bhim by means of a nasal

(15,)



tube. The drugs used were shtrychnine ens iron
"and after a time massage was Tesorted to twice a
r“-ay' and electricity. Under this trcatment my
patient soon returned to his usual state of

health.

Scheme showing the veriations of temperature i
Scheme showing the w tions of temp t n

the above case will b: found on the following page.
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Dr Arthur Starnley in a paper to the British
Medical Journal 15th Fehruary gives his experiences
in an epidemic of 500 cases treated at the
Metropolitan Assylums Hospital in all of which the
antitoxic treatment was employed, The following
iz an extract from the paperi-

"The diapnosis of doubtful cases were
"verified by bacteriological examination. The
"total number of Teaths in the series was 80, a
"death rate of 16 per cent. The entitoxin was
"injected in guantities usually of 4000 Behring
"antitoxin nnits immediately after admission but
"varied from 1000 to 30000 units according to the
"severity of the case and ths time of admission
after onset; no constant relation between the
"quantity of antitoxin piven and the frequency of
"eruption was noted but in one case where antitoxing
"from two different sources were injected at the
same time, two separate antitoxin rashes were

" a ¥
observerd, the first occurring 10 Jdays and the

"second 14 days after the giving of the antitoxins.
"No special sources of antitoxin were found to

1] ' ! - ¥ .

"cause a preponderating numbcr of eruptions and the

"eruptions occurred throughout the two years I was
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"working with “iphtheria".

"Skin eruphbions eccuired in about a fourth of
"the cases. The periord of onseb was usuvally
"Mmring the sSecond week after the giving of the
"arntitoxin. The eruptions met with was not so
"peruliar as to be pathogromic, but was sufficiently!
"marked, especially in relation to the general
"symptoms, a3 Lo consgtitute a “istinct type".

"Phere may bhe a little disquamation and
"prolonged erythemata but there is rarely any
"confusion bhetween true scarlet fever occurring in

"the cour'se of -iphtheria and eruptiona produced

"by antitoxin".,

"The general symptoms, beyond a rise of
"temperature of some 3°F and its accompanying
"malaise, are not marked, Pains in the joints
"heve heen freguently described but were not
"observed in one of these 500 casces. This result
"may have heen rue to the cases being chiefly
"among children".

"The only marked case in which pain was present

"was that of a girl of 13 who ha” frontal headache

"ard lunibar pain extending down the thighs. She

(19).



"had a marginatu erythematons eruption arn” the
"‘hG:!‘-Tpﬁ',-l“azﬁn1,'.1'1"_- rose o 101°F."

"Transi nt early erybhematons blushes, and.also
"nrticuria, often ocenr scon after the injeection
"of the antitoxin but these nay generally be
"ronsidered Lo bhe of traumabic origin and not to be
"related to aiy specific property of the antitoxin. |
"The area of skin, before injcebion wes sherilized
"with soap and carbolic lotion and the injection
"syringe was boiled bhefore each injechion. No
"abscess ab the seat of injection occured",

"The occurrence of an antitoxic cruption Aduring
"Lhe course of a case of diphtheria did not appear
"to influence the prognosis seriously though it
"sannot but be held that any befrile digturbance
"of the heart would tend to have a harmful effect.
"No case however was ohserved where fatal heart
"failure was precipitated hy the occurrence of an
"anbitoxin eruption".

In my own exverience of nineteen cases, all

rrivate, there was only one death, the petient, being

too far gone hefore I was called in to see him. The
other eightieen cascs were seen at an early stage

and all recovered, In comparing my Tresults with
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those given by Dr Stanley, I attribute my bhether
regnlts o the fact thet my patientsz were nearly
all of the better class and received special
nursing an’ atiention., As before mentioned I only
met with three cases of skin eruphtion and one of
paralysis. There was no Adisguamation in any of
ny CascsS. Noubtless one reason why private
tieatmernt vields better results is that there is
always a certain d=lay before the patient can he

takern to the Hospital and this delay often means

the differernce between sneccess and failure. Dr
Stanley’s statistics of his results with the
antitoxic treatment in general hcespital work show a
merked diminution in the death rate” when compared

with the results from the older methods bubt extra

care anf? private nursing should bring the vercentage
down to about 5 per cent in private practice.

In conclusion I would say that I have such
entire confidence in tht curative action of the
antitoxic treatment, that in a case where the serum
employed was abselutely reliable and my diagnosis
was doubtful, if no beneficial effect was produced
by the injection of the serum, I should decide that
it was nob a casc of diphtheria at all;y in obher

(i)



worrds 50 well does the disease regspond to the
antltoxic treatment that the latber may be considered

as a diagnostic as well as a curative agent.
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Some Observations on the Blood

in

|
Phthisis Pulmonalis. ‘
|

Bibliography.

Many observers have published interesting
monographs on this subject, which, though agreeing
in several points, are by no means unanimous onothers.

Besides the changes due to the infection by
the tubercle bacilius itself there are other consid-—

erations which must have an influence on the condi-—

tion of the blood, phthisis pulmonalis being a &is— |

| ment of lung tissue, geénerally separating them into

ease of many phases. The majority of observers c:].;a_.s—i

. |
sify their cases according to the amount of involve-—

classes or stages, such as "early" and "advanced",
or Mist. 2nd. and 3rd. class."

A short summary of the results previously
obtained may be of intercst here.

Malassez calls attention to the fact that

in phthisis pulmonalis it is common to find a dimin-

ution in the number of red blood corpuscle with a low-
ering of the percentage of haemoglobin.

Jaccond notices that in the anaemia due to
tuberculous infection the diminution in haemoglobin
is less marked than in chlorosis. (1887)

Fonaglio




Fonaglio, Laache, Engelson,and Laker agree

in the conclusions of Malassez. (1882),(3),(4), (86)
Strauerl notes that in early apical lesions|

there is an anaemia resembling chlorosis, together

with an irregular leucocytosis. In chronic cases

with cavities though little or no fever the red cells|

|
are nearly normal, or perhaps a little over normal:
for instance 5,000,000 to '5,500,000; the leucocytes
nunbering § — 10,000. In cases with suppurating
cavities the erythrocytes are reduced and the leunco—
cytes are often much increased. (1894)

Loomis calls attention to the fact that
though the general appearance of the patient may give
the casual observer the impression that he has a con-—
siderable degree of anaemia, an examination of the i
mucous membranes shows a fairly good colour, while an
examination of the blood and hasmoglobin confirms
this.

Halle found a leucocytosis in advanced
febrile cases.

Reider noticed this difference between early

|
| cases and chronic febrile cases.

2 4
" Achard and Loeper mnote a leucocytosis
which is mononuclear in form. (1901) |

Appelba.um3 observes that in early cases with

good |



good general condition and no heredity there is a
reduction in the numnber of leucocytes, erythrocytes '
and haemoglobin, viz.,

Haemoglobin Leucocytes Erythrocytes

69 % 6500 3,800,000
O0n a differential exanination of the white corpuscles
he found an increase in eosinophile cells and a slight
diminution in lymuphocytes.

In cases rather more advanced with some
elevation of temperature, night sweats and cough with |
expectoration, the blood is practically normal, but
the nunber of erythrocytes is rather high. This he
attributes to increased concentration of the blood.

Haemoglobin Leucocytes Erythrocytes

90—-95 % 8-10,000 5-5,500, 000
A differential examination of the leucocytes here
showed fewer eosinophile cells with more of a trans-—
itional form.
In cases of very far advanced pulmonary dis—
ease he found a marked diminution in erythrocytes and |
haemoglobin with distinect leucocytosis, viz:

Haemoglobin Leucocytes Erythrocytes

40-485 7% 15,000--20, 000 2,000,000
The differential examination here showed a marked in-—
crease in polymorphonuclear eosinophiles and a dimin-—
ution in the transitional forms.

Claudi
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GClaudi and Zaky in

article, record the following
case with good general health
a reduction in the pcrcentage
mal number of red cells and a

15-16,000. They also find a

a recent and interesting
results:—- In an early
and no fever they find |
of hacnoglobin, a nor—

leucocytosis of about

leucocytosis inafebrile

cases with cavitation. In advanced cases fairly

gquiescent and capable of improvement they find a

variable diminution in red cells and haemoglobin with

an alsc variable increase in leucocytes.

On differential examination of the leuco—

cytes they note no increase in the polymorphonuclear

cosinophile cells, but an increase in the intcrme—

diate sizes of mononuclear transitional cellis.

The most interesting fact recorded in this

paper, however, is the increase these observers

found in the coarsely granular eosinophiles and red

corpuscles in cases improving

under trcatment. This

treatment consisted in rest, good food and such me—

dicinal agents as credsotle.
be that there is a prognostic
under treatment? One of the

may not be out of place:— A

They ask, may it not
value in this increase
instances they quote

case of fairly exten—

sive rhthisis pulmonalis before treatment —

red corpuscles.

3,872,000

white corpuscles.

7,800

differential



differential count of leucocytes:

Polymorphs. Lymph. Hyal. Mononuclear.
61. 10. 3 25 :

coarse. grafl. €o0s5.

5
after treatment —
red corpuscles, white corpuscles. |
4,320,000 6,400 '
Polyuorphs. Lymphs. Hyal. Mononuclear%
60.6 28 .4 2.6 5.2

coarse. gran. eos.

3.2

Claudi and Zaky conclude that under treatment the
lcucocytes diminish, the haemoglobin increases,
and the number of coarsely granular eosinophile in-—
creases. The increase in the number of mononuclear
cells is also well shown in some of their figures.
They do not mention the number of cases examined and
the latter half of their paper is devoted to obser-
vations on the blood of guineca pigs with experiment—
ally produced tubecrculosis. These, though interestﬂ:
ing, need not be entered into here. l

It may be noted, however, that in their :
counts of the different forms of white cells in |

guinea pigs gradually succunbing to experimentally

produced |



produced tuberculosis the polymorphonuclear corpus— |
cles increase as the disecase progresses while the '
leucocytes as a whole are increased, the red corpusclés
gradually diminish, and the percentage of haemoglobin

decreases.

Osler in his "Practice of Medicine" says '
that there is an anaemia in earlyphthisis more apparent
than real, the red cells scldom going below two mil— !
lions. There is frequently a leucocytosis, especial— |
ly in the later stages of the disease. !

Percy Kidd, in Albuttts"System of Medicinel
records that in his experience the blood shows changes
similar to chlorosis with considerable reduction of

haemoglobin, a relatively slight diminution in red

| cells and also a diminution in mass of the cells.

berculosis from pneumonia.

In active pyrexial cases a moderate degree of len-—
cocytosis is found.
SO : A .
Ewing says that in the majority of uncom—
plicated cases thc number of the leucocytes is normal.|

When a marked increase in leucocytes is present it

is generally due to septic cavities, an advanced
pneumonic condition, severe anaemia or haemopgisis.

This he says is of value in diagnosing pulmonary tu—

He holds that uncomplicated tuberculosis

of




of the

lung is a disease without leucocytosis, and

cites as evidence acute miliary tuberculosis as an

example of the failure of tuberculosis

cocytosis.

groups:

1.

He divides cases of phthisis into three

A primary anaemia of tuberculosis resemb-—

ling chlorosis with some reduction of red cells, and

to induce len—

a marked reduction of haemoglobin, and a slight rela-—

tive or absolute lencocytosis. Yet in some early

cases,

with a normal amount of red corpuscles and haemoglolin.

z'

he admits,there is the appcarance of anaemia

The blood is slightly altered in guality

but concentrated, probably due to the specific lyn—

phogogic action of the toxins of the tubercle bacil—

lus.

This view, he says, is supported by the re—

semblance between tubcrculosis and typhoid fever,

both tending to concentrate the blood. "In the

majority of cases, therefore, of well advanced

ththisis approximately normal blood indicates consid—

erable absorption of the toxins of tubercle bacilli."

5.

This group includes early and late anaemias.

The fever is largely due to mixed infection, which

establishes a condition like ordinary pyogenic

sepsis.

Ewing



Ewing also notes that the haenoglobin and

red corpuscles may even increasc while the diseasc

| is advancing, and thercfore they cannot be taken as

an indication of improvement. He finds no marked

| degencration of red cells, i.e. poikflocytes, &c.

Qgggiﬁ classifies the condition of the
leucocytes as follows:—

I. Incipient phthisis — leucocytes normal.

IT. After haemop%&sis leucocytes are increased
as after any haemorrhage.

ITI. Cases with cavities constantly have leuco-—
cytosis. Absence of leucocytosis implies no
cavitation.

IV. Extensive infiltration may cause marked
increase of leucocytes, but not invariably.

V. In fibroid cases there is generally no
increase of white cells, or if there is, it is due
to the presence of a cavity.

VI. With a normal temperature the leucocytes
will be normal, but if there is fever there may oz
may not be a leucocytosis, according as the fever
is due to septic infection or not.

VII. During the reaction of an injection of
tuberculin there is a rise in the number of leucocy—

tes. The red corpuscles,he says,are generally normal

but a



a certain number of these are decrepit or "“half—
baked " corpuscles duec to hurried output; thus dif— !
fering from chlorosis where all the red corpuscles
are of poor quality. In certain cases both haemo—
globin and red cells are reduced. Von Limbrek, he |
mentions, has recorded an acute miliary case with red|
cells 730,000 and HbO, 25%, but thinks there is not |
|
sufficient evidence that this was not a case of per—
nicious anaemia. Tuberculosis, he considers, has
no real effect on the blood. Leucocytosis is due
to pyogenic infection.

When the fluid and proteid constituents of the
blood are drained the red cells seem to be in good
nunber due to concentration of the blood, and nay
even seem to bﬁ'incrcased, but each corpuscle is sure

to be lacking in haemoglobin. The lecucocytosis is

generally polymorphonuclear, but may be basophile.

Neusser, the same authority mentions, ad-—
vanced the thecory that a basophile leucocytosis is a
sign that the system is resisting the attack of the
tubercle bacilli. Jases tend to show that when
basophilia 8xists — as in gout, bronchial asthma and
other diseases of uric acid diathesis, tuberculosis
does not freguently occur. And when these disecases
do co—cxist the tendency is for the tuberculous pro— |
|
cess to cicratrise and heal. Thus Neusser concludes |

that



that excess of alloxan bases (xanthin, uric acid, &c.)
i hostile to the spread of the tubercle bacillus.

Cabot,in recording this theory,says that
[

coming from Neusser it is worthy of notice and may be
true. Commenting in a later edition on this and the
observations of Holmes of Denver, Cabot finds that

he cannot agrec with it. Holmes even considers

that in the basophilia he has found a means of diag—
nosing tuberculosis by the bleod alone, and of measur-

ing the degrec of advancement of the disease and the

resistive power of the patient. Cabot, finding

this basophilia present in other debilitating condi-—
tions, cannot attach much importance to it. As the
g¢osinophile corpuscles increase in the reaction of
tuberculin injection, and also in some cases with
cavitation, he thinks that it may be that the pa.t.ienti
|

is inoculating himself with self-—produced tuberculin
nanufactured in the cavity.

Cabot, May and Holmes have found myelocytes in some

m

case

7 ; :
M. L. Stevens also finds that in many case

the appearance of anaemia is accompanied by a fairly

high rate of haemoglobin. He points out that his

i

observations were made at an clevation of 2,300 ft.
above sea level, and so cannot be compared with re—

sults obtained on much lower levels. He considers

that




that one cannot speak in general terms about the
blood in tuberculosis as the variations in the same
stage of the disease are so great.

As regards red cells, he finds two types
of case; one with extreme paleness and perhaps
emaciation showing red corpuscles 3,742,000 per cubic
millemetre. The other with disease circumscribed
and good health, with red cells about 5,448,000.

In chronic cases with no fever the blood
is nearly normal. In fever from septic infection
there is frequently a temporary rise in red corpus—
cles even up to 7,000,000, lessening as the disease
ProOgresses,

In moribund cases the reds are much re—
duced. In acute febrilc cases he finds a marked
decline in the number of erythrocytes. In waxy
disease also there is a diminution.

This author does not find the ordinary ex—
planation of high counts of corpuscles satisfactory,
namely, concentration of the bloocd, due to copious
expectoration, sweats, diarrhoea, &c. He believes
it a true oligaemia and finds proof of this in the
small peripheral vessels and shrunken veins he dis—
covers in consumptives, and in the fact that he
found only small quantities of blood in post mortenm
.examination of such patients.

He



|if the red cells are reduced the whites are too.

He, therefore, believes a decided araemia
to be present, though appearances may not support the
view. In the leucocytes he finds a factor of great
clinical importance. In acute miliary cases, chronic
cases uncomplicated by septic organisms, and fi— i
|

broid cases the leucocytes are in normal amount, or

Leucocyt&iﬁhmplies pus formation. Marked elevation
of temperature is gencrally attended by increase in
leucocytes due to a pneumonic condition or sepsis.

In a few cases with septic involvement the leucocytes
are low and decrecasing in guantity, indicating loss
of resistance and consequently bad prognosis. Dry
cavities do not cause a leucocytosis.

Galbraiths in an article on the dietstic

trecatment of phthisis mentions that he found no in-

crease in leucocytes in early cases, and an invariable

| one in the later stages. Under open air treatnment

with plentiful meat diet he found (1) a moderately

| constant leucocytosis, (2) a large absorptive leu—

cocytosis, (3) almost constant eosinophilia ( 4-5 perl
cent ). He considers that basophilia has a special

action in phthisis, and is of great importance. |

keferences:— 1. "Systematische Blut. bei schwind.
und Krebskrank." Zeitschr. f. Klin. Med. 1894,

2. Trans. Soc. de bioclogie, 1901. 3., "Blood in Tu—
berculosis", Berlin Klin. Woch. 1901. 4, Revue du

Tuberculose Tone Neuviéme, Jul. 1902.
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Criticism and comparison with the writer's own obser—
vations.

Malassez, Fonaglio, Laache, Engelson and

Laker found a diminution in red corpuscles and hae-—

moglobin. Though this is certainly the case in a
proportion of patients, I have not found it so in the
ma jority.

With Strauer's results I agree in the main.
Certainly an anaemia resembling chlorosis does occur
and also 'an irregular leucoecyltosis. In chronic
cases with cavities, I found the red corpuscles beclow
the figures he gives in some of my cases, though the
rest show a higher rate of red corpuscles than nornali
In the febrile scptic cavitation cases ny resultis '
follow his as regards a reduction of red cells in a
proportion of the cases. He found a considerable
leucocytosis, while in mine, though present, it was

not very high compared with some of the other classes

Jaccond and Loomis's generally stated re- |

|
marks are borne out by the figures to be given below.

Halle and Reider, as regards the lcucocy-—
tosis they found in late cases, may be classed with
Strauer.

Achard and Loeper mention a mononuclcar

lecucocytosis. This was present in many of the

uncomplicated




|uncomplicated cases recorded hcre. |

Appelbaum in his early cases finds the HbO2

|
and red cells reduced. This combination is not mark—

ed in my cases though the HbOz vrercentage is lowerecd
in some. 1In none of my cases was the number of leu—

|

!cocytcs veduced d4s in his. : I
In his more advanccd cases he agrees with

Strauver, and records a high rate of haemoglobin as '

|
\prescnt while the reds arc increascd. The increase in|

transitional leucocytes is found in nany of my cases.

|
I have not found the marked reduction in |

haemoglobin and red cells he noted in advanced cases,

[though several show a slight reduction in haemoglobin.

A leucocytosis is present in many of my cases of this
|class, and like his the eosinophile forms are increased
‘at the expense of the basophile.

' Claudi and Zaky's resulis as regards leuco-—

|
|
|
; |
|
|

lcytosis in early, afebrile cavitation and advanced
Icases are confirmed in my ocbservations, though I diad

mot always obtain the same reduction in red corpuscles |

that they record. They found an increase in the mono-

lnuclcar basophile leoucocytes which was present in many

|
of my cases.

I cannot say that I have found the coarsely
|
granular eosinophiles so invariably increased in im—

proving cases, but it occurred in some. The haemo—

globin |




haemoglobin is so high in my cases that the increase
on general improvement is not marked. Attention is,
however, called to cases where this phenomenon does
occur. These observers emphasise that the leuco—
cytosis diminishes as the patient gets better, while
my results show that it also increases in many. it
is a pity that no mention is made of the number of
cases examined.

Osler's results, in that they agree with
several of the previous observers, have already been
dealt with. My obscrvations agree with his conclu-
sions.

With Ewing's observations, it will be
noticed, .that the conclusions drawn from the cases
here recorded mainly agrece.

Cabot's results follow in the same direc—
tion, though I cannot agree that where there is no
fever the leucocytes will be in normal numbers, and,
when saying that an absence of leucocytosis implies
no cavitation, he rather neglects the possibility
of a dry smooth-walled vomica. I can at once agree
with his observations that the numbers of the red
| cells are kept up by a production of ill—formed cor-
puscles. This fact was very noticeable in the
'great majority of cases which I examined. As he
says, the leucocytosis may be polymorphonuclear or

basophile



basophile, but the class of cases in which each oc—
curs can be defined to a large extent.

Both Ewing and Cabot, as well as Appelbaun,
strongly advocate the theory of concentration of the
blood as the cause of the high numbers of corpuscles
found in many cases. And this seems a most ration—
al explanation in a wasting disease, where a heavy

strain is made on the proteid becaring tissues and

fluids. I cannot agres with Cabot when he repudiates

the contention of Neusser that a basophile increasc
is fraught with prognostic importance. For though
I have found it present in patients debilitated from
other diseases — chlorosis, cardiac muscular failure,
and gencral debility — yet most of the cases of

phthisis which showed this reaction ultimately im—

proved, and in cases gaining strength there is a ten—

dency towards this increase in basophile cells. {53 1

will be noticed that Holmes, Stevens, and Galbraith

also find importance in the fact.

With Cabot, May and Holmes I also found
myclocytes present in some of my cases.

In common with Cabot and Ewing, Stevens
finds great variations in the blood of cases of a
similar type. So much so, that he confines himself

to speaking in general terms only in the conclusions

he




he draws and does not state in figures the grounds |
of his contentions. This variation in the blood of
cases with similar symptoms and physical signs is a |
striking and rather embarrassing factor in such re-—
searches. His conclusions with regard to there
being two early types, an anaemic and a normal blood—
ed, are in accord with aeverél of the previously
mentioned authorities. His reasons for rejection

of the theory of concentration of the blood, as the
cause of the high rate of corpuscles found, are
rather inconclusive. My own observations lead me

to agree with this writer that the leucocytes have

a decided prognostic importance, though here again
one cannot lay down an axiom as the variations are

so frequent.

Galbraith's results agree with mine that

under modern hygienic treatment some degree of leu—
cocytosis is to be expected, though I have not found
the constant eosinophilia he records. He also advo—
cates the importance of the basophile reaction.

The last two observers' results are of addi-
tional interest in this paper as they were obtained ‘
under similar forms of treatment to those here recordL
ed, and in many respecis agree. The difference of
surroundings must not be lost sight of in comparing
early and later observations.

It



It seems to me that the trend of recent ob—
servation is towards attaching importance to the in—
crease in basophile cells, frequently to be observed
in phthisis, as indicating a good reaction to the
disease. As these cells are increased in gout and
other uric acid diseases one is lead to recall the
theories of Hermann Weber and Harper, who for other
reasons regard the gouty state as to be desired as

a therapeutic factor in consumption. Though one

would hesitate to pronounce definitely upon the theo— |

ry. the combination of results gives material for fur—

ther research and reflection.




Having now given a gummary and criticism |
of published researches on this subject, I shall
next endeavour to state ny personal observations and |
the conclusions drawn therefrom.

The above observers have classified their

cases chiefly by the degree of advancement of the
tubercular mischief. It has been considered advis— |
able in this paper to still further divide the cases
examined, so that the ecircumstances likely to affect
the course of the disecase may be more recadily grasp—
ed. For this purpose the cases have been divided
under the following headings:—

Phthisis with laryngeal complications.

|

Phthisis with bronchitis as a complica-}
tion.

Early febrile phthisis.
Early afebrile phthisis. '
Advanced febrile phthisis. |
Advanced afebrile phthisis.

The large class of cases which cannot Al
be classified with any of the above,but

include a fair degree of involvenent, ‘
frequently with cavitation.
Where cases have shown a marked amount of typical
phthisical expectoration, that fact is noted. Where
not mentioned it has been absent, or only slight.

Tﬁe temperature unless specially mentioned must be

understood to be below 99.4°, |



A word of explanation is necessary concern—
.ing the circumstances under which the observations
were made. The cases, with a very few exceptions,
were in-patients in a hospital for diseases of the

| chest, situated over 400 feet above sea—level and

conducted on modern "open air" principles. Even in

the case of patients who were unable, from the state

of their disease, or from complications, to undergo

the full treatment, this last factor came into play,
{

for the wards devoted to such cases are very much

more airy and fresh. ' than the wards of most general

hospitals in which we may conclude most previous

observations have been made. Where the observations

were taken after treatment for some wecks or months

| that treatment may be understood to consist in abund-

| ant fresh air, good food, and stomachies, and such

drugs as guaiacol, 1zal, and creasotal when indicated.
It must be borne in mind that the difference

‘in surroundings may account for certain differences

in result between these and previous observations.
Where cases have been examined after residence for
an appreciable time — three wecks at least — that fact

is denoted by an underlining in red. Certain abbre—

| viations are used to suit the space available. Temn—
|
!perature, which is byIFahrenheit reading is denoted

by




by "T", cough and expectoration by "C & E", Haemo—
globin by"HbOz", Polymorphonuclear eosinophiles by
"Polym.", coarsely granular eosinophiles by "coarselyl
gran. eosin.", Lymphocytes by "Lymph.", Hyalin by
"Hyal.", Transitional Leuvcocytes by "Transits."

With regard to the question of septic infec-
tion in cases of phthisis it is interesting to record
the result of some personal observations made in the
examination of the sputum in 50 cases of phthisis.
It iz not claimed that the organisms in every case |
came from the bronchi or even the larynx, but the i

Ifrequency with which these organisms were found gr—

| gues at least that there is ample opportunity forx

| septic infection. As in the great majority of cases
tubercle bacilli were found weze feuwnd in fair num—
bers in these sputa on the same preparations, it is
unlikely that they came from the nasopharynx, where {

| tubercle bacilli, though found, are not plentiful.

| In the cases where cavitation and laryngeal involve—

| ment co—existed it is not possible to say which was

| more likely to harbour septic micro—organisms. None
of the laryngeal cases in these observations on |
sputa received treatment beyond inhalations of anti-
septics and in one case swabbing with a solution of

| lactic acid on alternate days . This case also

‘showed mipro—organisms.



35 showed cocci: of these O had cavities
9 had laryngeal
involveﬂent.} _
14 had both cavitieH
and laryng.invold
2 had pharyngitis.
1 had none of
these complica-—

tions.

15 showed no coceci: of these 6 had cavities

2 had cavities &)

laryng.involv. [
|
7 had no complica-—|

tion. i

Total B0 Total 50_

Thus there was ample opportunity for complication by
septic organisms in these cases.
Many cases coming into hospital for the

- - - |
first time have already becn receiving treatment out—

side in the out—patient departments of special and
genoral hospitals and under private practitioners,
and therefore the condition of their blood may Dbe
already somewhat altered. Sufficient evidence, how—
ever, 1s collected here to enable some conclusions

|
to be formed. That the number of leucocytes record—

|

ed in the following cases may be compared with that

found in normal persons. I may state that I found
the average number of leucocytes of four healthy per—
|

sons, living in the same institution, whose blood was

counted by the same method to be 10,188. Though this

| |
i : number|
1



inumber may at first appear rather high, when it is
considered that the counting was done by so many
fields of the objective and not by the restricted
lareca of the ruled lines of the Thoma-Zeiss slide it
is contended that it is gor#likely to be accurate
covering as it does a much larger area than the

Thoma—Zeiss Method. With very few exceptions the

| time of the catamenia was avoided for blood examina—

tion in women patients.




Phthisis Pulnionalis with Laryngeal Complication.

In this class of case, as inferred by the
figures quoted above, the chances of septic compli—
cation are great. One is not therefore surprised
to find a high rate of leucocytosis in many cases.

As the number of cases examined in this
class is not largefr one must be cautious in drawing
conclusions, yet I think the great similarity shown |
between many of the individuals allows of reasonable |
explanation. |

The Haemoglobin average of 77.8 per cent
is good. The leucocytes, though increased in all
the cases except one, are on an average distinctly
higher in those cases where ulceration of the
larynx is present to give a nidus to extraneous or-
ganisms (XL, LVII, LIX, LXXV), or where laryngeal
inflammation without ulceration remains untreated
by local antiseptic application (LXI).

In the other cases where the increase in
leucocytes 1s less marked the lesions in the larynx
comprise no ulceration and one may infer that the
breeding ground for micrococci is less suitable.

the treatment referred to in the table
comprised such strong antiseptics as formalin,
lactic acid phenol and napthol in solution.

Average |



Average of leucocytes in the last division
(non—ulcerative cases) = 16,180

Il

In the former division 22,862

(vicerative cases)
In cases of septic infection one cxpects to
find the ﬁolymorphonuclear leucocytes in considerable |
numbers. Thus the average in the ulcerative cases |
is 68.2 per cent, and in the non-ulcerative 49.6 per |
gcent. In case LVIII the presence of a large vomica
is sufficient to account for a high number of leuco— |
cytes. ‘
O0f cases where a sccond examination was |
| made, one (LVII) shows a slight further incrcase in ‘
leucocytes, the other (LIX) a reduction. Some im— ‘
provement took place in both cases. In LVII there
is a diminution in the polymorphonuclear leucocytes, ‘
and a slight increase in coarsely granular eosino—
philes.

0f the other items in the table no special
note need be taken here.

In cases LVIII, LX, LXI, XXXIX an increase

in basophile cells is prescnt.
Clinically, it is frequently to be noticed
|that where a serious amount of phthisis laryngea

|co—exists with phthisis pulmonalis the temperature

may keep febrile though the condition of the chest is

‘undoubtedly improving. One can only conclude that
I the
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the condition of

Athc throat is the cause.

Cases of bronchitic type.

In many cases of this class also one finds

|
extrancous organisms present in large numbers in |
the sputum. One is not surprised, therefore, to
find a considerable leucocytosis in some of the cases
|
in this series (LXIII, LXIV, LXV, LXVI, LXVII, LXXVI).
In others again the leucoc&tosis is not so
large and may be accounted for by the supposition '

|
of a less infection together with a certain degree of

concentration of the blood (LXII, LXVIII, LXIX, |
LEXLT)

In cases where a differential count was |
made of the leucocytes only one shows a degree of
basophilia (LXVI). i

LXII and LXVI show a reduction in the number
of leucocytes after treatment,and improvement. The
latter shows an increase in the coarsely granular
eosinophiles on improvement. |

in cases LXIX and LXXVI the polymorphonu—
clear cells are higher than in the others of this
class. In both cases there was difficulty in tak—
ing and digesting suitable food, and this may have
an effect by keeping the basic forms low, thus mak— |
ing the polymorphs. appear in greater number.

Early |
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Barly febrile cases.

As in all the classes the average rate of
haemoglobin here is good.

Cases XI and XII where the temperaturc at
first touched 102 and 103 respectively the leucocyte
rcaction is marked, and the porcentage of polymorpho—
nuclear corpuscles is higher than in the others of
the sceries, pointing to a septic infection.

Case XII shows the reduction in the number
of lecucocytes on the improvement of the patient.

None of this eclass show much basophilia.

Case XIV shows the increcase In leucocyles
and red cells on improvement. The other items in
the count remain much the same, cxcept the coarsely
granular eosinophiles which come down from 6 to 2
per cent.

Comparing thesc cases with those in the
carly afebrile class, it is interesting to observe,
that, as one would expect. the average lcucocytosis

in the febrile class is higher. Thus the average

| for the Ffebriles 18 — — — — = = = — = — = 19,326

and for the afebrile division — — — — — — 15, 252
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Early afebrile cases.

It will be noticed that here again the
average percentage of haemoglobin is distinctly
good. The number of leucocytes, with four excep—
tions, is not very high. It may reasonably be sup—

posed that in these cxceptions some other organisnm

besides the tubercle bacillus may have an influence. |

In many cases which show a normal, or reduced, or
even increased number of leucocytes there is a ten—
dency to an increase of white cells on improvement.
The converse alsc is to be freguently no-—
ticed; that where a lecucocytosis is present a de—-
crcasc in leucocytes may occur as the patient im—
proves. The red cells if low in amount tend to in-—
crease. This fact has been noted by Claudi and

Zaky in their paper previously referred to.

In cases VI, VII and VIII this diminution
in leucocytes after treatment will be noticed.

Case VII shows the increase in the red
cells, In these three cases it will also be ob—
served that the percentage of polymorphonuclear cor—
puscles diminishes with improvement, suggesting a
lessening in the effect of the septic organisms
which caused the initial reaction.

The same authorities found in such cases

that




that the poercentage of haemoglobin inereased in |
cases which improved. This does take place in cases
VI and X, and no doubt mnight be perceptible in the
others if the rate were not already high at the
first observation.

Case X shows the other alternative for

here the leucocytosis is high at the start and goes

higher on the patient showing decided improvement.
In this case too the polymorphonuclears reduce in
favour of the basophile cells. - |

As regards an increase in basophile cells
this is present in cases VII and XIX and the tenden-—
cy is towards an increcase in these cells with im-—
provement in the condition of the lunzgs. This will
be referred to again under "Conclusions',

Cases VI and VIII show the increasec in

|

coarsely granular eosinophile cells on improvement — :
|

also mentioned by Claudi and Zaky.
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More advanced cases — Cavitation in many.

in this series the rate of haemoglobin is
good ﬁith two exceptions (XLVIII and XLIX). In both
of these the haemoglobin increased as the patients
got better. The leucocytes are markedly increased
in cases XLVII, XLIX and LI. In the last two the
rise 1is in all & constituents,and in the first in
basophiles. All these threc cases have cavitation
and expectoration.

In XLVI, XLVII and LIV the basic-staining
corpuscles are increased.

The gradual rise in leucocytes under treat—
ment is exemplified by cases XLI, XLIV, XLVIII, LII
and LVI.

Cases XLVIIT and LVI show also an increase
|
|

in red cells on second examination; XLIV, XLVIII and
XLIX show the increase of haemoglobin on improvement.
. in cases LVI and XLVIIT the rise on im-—
provement is in basophiles, while in XLIV it is in
eosinophile polymorphonuclears. Case LVI illus—

| : : .
trates the incrcase in the coarsely granular eosino—

|
' philes on improvement.
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Advanced febrile cases.

One is struck on glancing at the table of

cases of this class by the comparatively low rate of

leucocytosis in most, especially as one might rcason-—
ably expect that septic organisms had obtained an en—

trance and were active in the extensive and devita—

lised lesions. This may, however, be again explain-—

' ed by the tissues having become accustomed to the

infection, and having ceased to react; as suggested

under “Advanced afebrile cases",
vases XXVII and XXIX show the decrease of
leucocytes with improvemcnt, while XXXVI shows the

increase of leucocytes and fall of polymorphonuclear |

(g7}

leucocytes also on improvement. This case also

shows the increase in coarscly granular eosinophiles. |

Case XXXiI is of interest because of the 5
general nature of the diseasc. The lesions were |
confirmed by autopsy. It is rather striking that |
the haemoglobin is not lower and that the red cor—

puscles are found to be in such numbers. The only

appreciable difference shown in the subseguent exam—

ination is theé rise in polymorphonuclear forms of
leucocytes.
Cases XXIV and XXIX show some increase in

basophile forms.
Tt iyl



It will be remembered that Appelbaum finds

an increase in polymorphonuclear cells in this type

| of case. This is approached in my series of this

class, where the average of polymorphonuclear cor—
puscles is 68.3 per cent. as opposed to 62.7 in the

"Advanced afebrile Class.V
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Advanced afebrile cascs.

|
|
In none of the cases in this series except |
one is the initial leucocytic count very high. This
is rather contrary to what one would expect, namelw, ;
that in cases with much involvement and of some dur—
ation organisms of sgepsis would have entered and set
up a reaction in a body, the general condition of i
which is dimpaired. It may be, however, that the
tissues have become accustomed to the presence of
these organisms and have ceased to react.

In Case XVII the rcaction referred to un—
der "Early afebrile cases" is well illustrated. Bo—
ginning with leucocytes 8,902, the number gradually
progressecd to 12,948, and finally 16,590 six weeks
later. The red cells also increase from 4,240,000

|to 5,920,000 and the polymorphs. reduce f£rom 86 per |
| cent. to 67.35 per cent. This case also shows 2 |

| slight increase in coarsely granular eosophiles on I

;improvemcnt. |
| Case XV is of interest because of the |
Ilargc number of coarsely granular cosinophile cells.
|

This case has two large cavities and the expectoration
is profuse. The digestion was good and the mensecs
werc not present at the time of the blood examination,

One is thereforec inclined to favour Cabot's explana— |

tion



tion of an auto—inoculation with tuberculin manu—

factured in the cavities, as the cause of this re—

| markable rise.

Cases XVIII and XXXVITI show some baso-—

vhilia.
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| 5,000,000 number 38.5 per cent of the whole.

| formed corpuscles, as has been noted by Cabot. I did

General Conclusions-

1., In the majority of cases of phthisis of all
stages the rate of haemoglobin is surprisingly high.

0f those examined 85.7 per cent had 70 per cent or

more of haemoglobin. In a few cases, however, of
both early and advanced -disease it is lowered. The
proportion under 70 per cent in ny series is 14,3 in |
the hundred.

I the percentage is low at first it will

increase as the patient improves under treatment.

2. The red corpuscles are generally present
in good amount, sometimes in aﬁnormally high amount.
Thus the cases with red cells numbering 5,000,000 or
more make 61.5 per cent in those examined in my seriesg

of all stages, while those with red cells below

It is to be noted that these numbers are

attained by the production of many immature and ill—

'not find poikilocytotic forms present,or nucleated

| red cells. |

5. Frequently the red corpuscles increase as

the disease gets better.

4. In the majority of cases of phthisis there

is



is present at some stage of their history a variable
inecrease in the leucocytes. This leucocytosis I
belicve to be of two kinds —
(a) A polymorphonuclear increase where the
entrance of septic organisms calls forth resist—

ance.
(b) A basophile increase accompanying im—
provement under appropriate trecatment, with plen—

tiful nitrogenous diet and hygienic surroundings.

Both forms of leucocytosis are desirable. The first

because it shows that the system is resisting the
mixed infection. The second, because it indicates
that the blood and the body generally are responding
to treatment. The first form is usually the higher
in numbeéers. I believe, further, that these two
forms of leucocytosis may co—exist or follow one
another;- that is the basophile incrcase follow &
polymorphonuclear increasec.

It has been pointed out that the polymor—

| phonuclear cells decrcase in favour of the basophile

in cexrtain of the cases showing improvement. In
such cases I believe that this change from a poly-—

morph. leucocytosis to a basophile leucocytosis was

taking place.

It has also been noted that the leucocytes
in some cases were found to increase on improvement,

and




land in others to decrcasce.
|

On looking into the two groups of cases we

find that when the leucocytes increased after a period;

lof treatment the initial count, in the majority, was
not very high. On the other hand, in those cases
where the leucocytosis diminished, the first count
iwas fairly high in every case. One 1s therefore led
jto conclude that the lcucocytes increasc when their
aid is needed, and gradually diminish when the de—

mand is less urgent.

No doubt the change from a polymorphonuclear

increase, which is fairly high, to one of basophiles,

which is not quite so high, accounts in part for the
fail. This may also explain why certain observers

have recorded an increase in leucocytosis, and others
|

[ a decrease under treatment with improvement.

0f the cases examined immediately on ad—

mission, 69.2 per cent showed no basophilia, while

'those showiﬂg basophilia numbered 30.8 per cent.

0f those examined after varying periods of
treatment, 40 per cent. showed some degrec of baso—
|philia.

In addition to this number many showed an

increase in basophile cells not marked enough to be
|

classified with the last-named 40 per cent. In this

!categcry must be placed many of those cases which

showed




‘showed a normal or increased number of polymorphonu—
!clear forms at first, due to septic infection, and
which were found to have a diminished number of poly-
|morphs. when the patient had been improving some
time. The overcoming of the mixed infection, no
doubt, largely contributing to the gencral progress.

0f the cases which showed a basophile re—

laction after treatment and were resident in hospital
:long enough for an opinion of their pregress to be

'forned; 8l.2 per cent made good progress, while 18.3
| per cent were doubtfully improved. |

From these facts 1 conclude that a basophile

reaction is of good prognostic importance.

5. Myelocytes werc found in small numbers in

9.4 per cent of the cases cxamined.

|
' 6. In certain cases the coarsely granular

|
|eosinophiles increase as the paticent progresses.

7 It must be remembered that the concentra-—

|

|

‘tion of the blood, which is probably present in the
|greater number of cases of phthisis at all extensive
|

or old standing, must exercise a decided influence

in producing the apparcently high number of corpuscles

and hacmoglobin which are found in so many cases,and

|
‘must thus make the leucocytosis appear larger than it

15.




|
| Finally, I should like to add that the
}variations in any given class of case are very wide

and make conclusions difficult to draw: For this

'reason I have thought it better to confine myself

|to general conclusions, and not to attempt to lay
|

down definite laws for the different classzes of the

discase, further than has beecn done as cach section

was digcussed.




