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It has been my fortune to meet with several
cases of pernicious anaemia. I propose to give some
notes of those I have been able to watch most closely
and to give an account of the blood in all the cases
with a view to ascertaining what changes are to be
found in the blood in the different degrees of anae-
mia and what indications as regards diagnosis, prog-
nosis and treatment are to be obtained by the blcod
examination. Much work has recently been done in
connection with the subject of pernicious anaemia.
Though our knowledgé of the condition has been consid-
erably increased, its essential features stili'remain
obscure and perhaps it is this obscurityvthat'renders

the subject so attractive.

ETIOLOGY.

Gulland (Encyclopaedia Medica I.) writes as fol-
lows:- "The antecedents of patients affected with
this disease are very various. Improper and insuf-
ficient food, bad hygienic conditions, haemorrhages,
infective disecases like typhoid fever, syphilis, and
osteomyelitis, mental anxiety; among women, pregnancﬁ
parturition and lactation, and perhaps, most frequent-
ly, gastro-intestinal disturbances of various kinds,

have all been regarded as causal factors in the pro-




duction of the disease. They undoubtedly can and doé
produce anaemia, but why the anaemia in the great
majority of cases should be slight and curable and
only occasionally pernicious and fatal, we have yet
to learn. The unknown factor is the really import-
ant one.

Males aﬁd Temales are affected with about equal
frequency, end while the condition may occur at all

ages, it is most common in adult 1life, from 30 to 50

years of age."

PATHOLOBY.
There is much diversity of opinion regarding the
pathology of the condition.

l.. PFailure of haemogenesis has been thought to
account for the condition. This view has now been
largely sbandoned but after Muir (Jour. Path. and
Bact. Feb. 1894) called attention to the bone-marrow

changes and before these changes were known to exist

in conditions other than pernicious anaemia, it found

[
|
pretty wide acceptance. }

The exponents of this view hold that the inecreas-

ed haemolysis of which there is strong evidence, is
due to an increased vulnerability of the corpuscles
rather than a morbidly exaggerated action of the

bhaemolytic organs. ?

Russell (B.M.J. Jan. 12th, 1899) found that the

nuclei of the liver cells stained more faintly than
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usual and concluded that the cells were exhausted by ?
an abnormal amount of work thrown upon them by en- i
countering weakly corpuscles, which they were bound t$
destroy in the performance of their normal function.
He holds that the cells should nof show any sign of |
exhaustion were the blood destruction due merely to
exalted function on their part. We must bear in
mind, however, that the nutrition of the liver cells
suffers in common with the other tissues as a result
of the anaemia however produced.

Brakenridge (Edin.M.J., Nov. 1892) after observ-
ations on the effect of transfusion wrote:- "1 am
still disposed to hold that pernicious anaemia is
mainly due to a faulty genesis of the corpuscles in

the blood-forming organs and a consequent tendency

to their early death in the blood destroying orgens."

R Stockman (B.M.J., 1895, May 4th, 11th, 18th),
discusses the subject at length and concludes as fol-

lowss— 5

1. That pernicious anaemia is not a special dis-+
ease,

s |
e but is secondary to numerous exhausting con-|
ditions. '

5 That these induce an initial anaemia,

4. which is followed in certain cases by degen- |
erative changes in the blood vessels.

B That capillary haemorrhages result and in-
duce an excessive degree of anaemia.



6. Some cases are due chiefly to external
bleeding.

7« That these bleedings account for all the
characteristic symptoms and post-mortem
appearances.

8. That treatment should be based on etiolog-
ical considerations.

3. James agrees with Stockman so far, that per-
nicious anaemia is not a special disease. He writes
(International Clinics III., Oct.1897, p.169), "While
a certain weight must be attached to the theory that
pernicious enaemia is a disease of itself in which
the red corpuscles are broken down with excessive
rapidity in the liver as the result of a ptomgine
carried to the liver by the portal system, yet, it
may With justice be regarded rather as a symptom
than as a disease. Any conditions which tend to im-
pair the nutritive power of the blood may bring it on.

The blood is a tissue which, like every other
tissue of the body, is endowed at the beginning of
life with a store of vital energy which will enable
it to live for a certain number of years. WhateVer,
therefore, tends to exhaust this store before its
time must tend to bring on the disease. Thus the
faulty conditions which induce chlorosis may bring
it on, and a chlorosis may pass into it; irritative
and atrephic changes in the mucous membrane of the
stomach or intestine may act as its cause; certain

caencers may possibly have the same effect; malarial




conditions, bleedings of any kind, excessive work or
worry, may all lead to its occurrence.

Probebly as a morbid condition it 1s much more
common than it seems to be.: In young people, ordn
slighter degrees, it no doubt oeccurs frequently,
but, owing to prompt recovery, or treatment, it
passes unrecognised.

Tt =i probably.true of it, as of phthisis, that
as a disease it appears much more formidable than it
really is, because it is mainly the more advanced and

therefore less curable cases that excite our notice."

4. The most widely accepted view is that the
disease depends: on excessive higemolysis due to: the
action of tbxic substances in the blood. These
toxic substances are generally believed to be absorb-
ed from some pert of the alimentary canal. Hunter,
the chief exponent of this view, has recently dis-
cussed the subject at length. He concludes (Lancet,
Jan.27th, Feb.3rd., Feb.l0th, 1900), as follows:-

AL% Pernié¢ious anaemia is a special form of
chronic blood poisoning - a toxaemia.

2. It dis the result of a special infection:i of
the digestive tract, especially of the
mouth and stomach, and probably, although
toira - less degree; of the dintestines.

e The ehief source of the infection Is through
the mouth, from long continued and neg-

lected cario-necrotic conditions of teeth,
and sometimes possibly from stomatitis
arising from other causes.
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10.
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The usual effect of this infection is a
chronic infective catarrh of the mouth and
stomach, which may in time lead to deeper-
seated changes, e.g., ulcers of the mouth
and tongue, chronic glossitis and atrophic
changes in the tongue, and chronic gastri-
tis with atrophy of gastric glands.

Evidences of the infectivity of the organisms
of dental decay are overwhelming, and in
suitable cases the infective nature of the
resulting catarrh of the stomach can also
be demonstrated. :

Thesinteeticon s chtefly streptocoécal and
probably derives its special characters frg
being ef a "mixed" character.

Such infection the more readily occurs, if
the stomach or intestine is already from
any cause the seat of disease.

irritation

The gastric and intestinala(sickness, retch-
ing, vomiting, lcoseness of bowels, and
diarrhoea), so often noticed, and which T
find - to be even more common than is stated
(being recorded in close on 80 per cent.
of cases) is the local effect of this in-
fective catarrh, while the excessive de-
struction of blood taking place in the
portal area is the result of the action of
the poisons in the blood.

The fever so commonly met with is not an
accidental occurrence, the effect of weak-
ness, but is a feature of the disease, a
result of the infective process itself, and
its variations correspond to variations in
the activity of that process.

Such variations are common from week to week -
sometimes from day to day - in the progress
.of the disease, even when it is running a
fairly progressive course.

In addition, however, the course of the dis-
ease towards the fatal termination is often
marked by one, sometimes by two, periods

_ of marked improvement, lasting, it may be,
many months or a year or more, followed by
relapses. This charecter of the disease,
I have come to regard as the result of a

m



relative immunity, unfortunately only tem-
porary in its nature, conferred by the
disease itself -~ an immunity accelerated
and greatly strengthened for a time by
suitable medicinal treatment, notably by
the administration of arsenic.

Still more recently (Lancet, July 21st 1900)
with Mr Barker, Hunter has published a case in which
extensive suppurative disease of the teeth and eth-
moidal sinuses was found post-mortem, although its
presence during life nad not been complained of, or
suspected.

With regard to this view, it may be here stated,

1. That in none of the three cases hereafter
noted, on which post-mortem examinations
were held, was there any discoverable
leslion of the alimentary canal.

25 Several of the cases, hereafter noted, had
good teeth.

3 Cases of pernicious anaemia have occurred in
elderly persons, who had all their teeth
removed in early life.

All of the theories regarding the pathology of
pernicious anaemia have so much in their favour that
no one of them can be lightly put aside, but so much
more can be urged against any or all of them, that it
is still more difficult to accept any one theory.

I do not intend to discuss the subject. Much
more work has yet to be done regarding it. I venture,
however, to state tentatively and with all due caution

‘| what I believe regarding the nature of the disease.
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1. Pernicious Anaemia 1is a degeneration.ofiithe blood
due to exhaustion of the haemogenic function.

2. That exhaustion is due to  -the increased calls
upon haemogenesis caused by the prolonged
operation of various morbid conditions, which
impair the nutrition of the blood and which iy
the first instance produce merely what we call
secondary anaemia.

=

3+ The dagenefation of the blood is indicated by
the changes in the red corpuscles and by the
presence of embryonic (and, therefore, im-
perfectly evolved) cells in the blood.

4. When the degenerative changes known as pernicious
anaemia are established, the case is as hope-
less as a case of degeneration of the spinal
cord, though the haemogenic function either
spontaneously or as the result of treatment
may sufficiently recover to supply healthy
looking cells to the circulation for a time.

SYMPTOMB .

The symptoms are fairly definite and, dindeed,
have not been more clearly or picturesquely described
than they were by Addison originally, yet these symp-
toms are in the main, those of any severe anaemia,
and every now and again one meets with cases in which

even after careful examination of the blood, the diag-

nosis must remain, for a time. at least, in doubt.

TERMINOLOGY .

In dealing with any subject concerning the
blood, we are met at the outset with the vexed ques-
tion of classification and nomenclature of the white
celiss The varieties of leucocytes more commonly

met with are as follows:-
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o) Small lymphocytes which have a relatively
large nucleus;

(b) Large lymphocytes whose nuclel are relative-
1y smaller. (Intermediate groups are al-
so found).

(When Methylene Blue is used, the nucleus
in these cells is usually stained more
darkly than the surrounding protoplasm,
but frequently, the reverse 1s the case
and both varieties may be seen in the
same film or even in the same microscop-
ic field. The difference appears to be
due to differences in the amount of
chromatin in the nuclei and in the numben
and arrangement of the fine basophile
granules in the protoplasm.)

(c) Polymorphonuclear leucocytes and

(d) Eosinophiles.

The granules in the polymorphonuclear cells
are frequently called “neutrophile".

They undoubtedly stain with acid, and not with
basic dyes. Kanthack called these cells "fine
granular oxyphiles" and named the cells generally
known as eosinophiles, "coarse granular okyphiles".

The granules in the eosihophiles are larger and
more regular in outline than those in the "fine
granular oxyphiles", but I am not satisfied that
this difference in size and shape is the only one.

The granules of both varieties stain well with
Ehrlich's triple stain. Both staln well with eosins
when the counter stain used is methylene blue, but

only the granules of the M"eosinophiles™" can be demon-

gtrated when the counter stain used is haematein.




S

When haematein and eosine ares used, the proto-
plasm of the polymorphonuclear cells appears as a
homogeneous pink. (See Plate V.).

Were the difference between the varieties of
granules only a matter of size and shape, it would
be difficult to understand why the mere presence of
haematein should alter the affinity of the small |

granules. for eosine, while it did not affect the re-

action on the part of the large granules.

A variety of white cell - the basophilic "mast

cell" is found in small numbers in healthy blood.

(It is common in spleno-myelogenous leucocythaemia).

I have frequently counted a thousand leucocytes

without seeing one "mast cell". 5
I
|
amoeboid. Gulland states that it is amoeboid. The |

The cell - is stated by Kanthack to be non-

nucleus is generally trilobed, but is often much ob- |
scured by the granules. Cabot gives their numbers

in health as 1/40 - 1/2 per cent.

MYELOCYTES.

Much confusion exists regarding these cells.
They are the "markzellen" of the Germans, the"glob-
ules blancs hypertrophies" of Hayem. Cornil who
first noticed them, called them "Cellules meiullaires?.
Von Limbeck (Gundriss einer Klinische Pathologic des |
Blutes, 2nd Edit. Jena 1898) writes of them as fol-

lows:~- "Markzellen are generally very large cells,
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whose nucieus f411s mostly the whole body of the cell
and is very poor in chromatin. They originate in the
bone-marrow (Cornil, H. F. Muller). They are partly
eosinophiie.

In spite of this statement, the cell: which is
figured by Limbeck as a "mark cell"” is a lymphocyte.
Fortunately, recent works are more definite and
show more agreement on the subject, but one is dis-
appointed to find in a work of such importance as
Clifford Allbutt!s system of Medicine, the following
paragraphs:- "The large hyaline leucocyte or myelocyte
as it is also named, possesses a larger amount of
protoplasm than the smaller variety. The nueleus is
usually spherical or reniform and fairly regular in
outline, As it posseéses a comparatively small a-
mount of chromatin, it does not stain well with ani-
line dyes., The cell has not been proved to be amoe-
boid, but nevertheless seems capable of acting as a
phagocyte. In the blood it is less numerous than the
lymphocyte, forming usually less than 10% of the
haemic leucocytes. Increase in the number of leuco-
cytes is usually accompanied by increase in the total
number of myelocytes also, this being specially notice-
able in the leucocytosis which accompanies the anaemia
of pregnancy, and that which ensues on typhoid fever.
In lymphatic leukaemia, however, enormously as the

number of lymphocytes in the blood may be increased,
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no such increase in that of themyelocytes has been
observed. During life, the cell protoplasm is ap-
parently homogeneous, but, when dead, staining by
means of methylene blue shows it to be full of ex-
ceedingly fine granules embedded in a matrix which
does not take up the stain." (Copeman, Clifford
Allbutts System Vol. V., page 419).

Now, most of this paragraph holds good regarding
the large lymphocytes or "large, hyaline leucocytes",
but few haematologists, I think, will agree that the
"large hyaline lymphocytes" may be also indiscrimin-
ately named "myelocytes". Exception may, further,
be taken to the statement that an increase in the
number of large 1ymphocytes - if so. we are to inter-
pret Dr Copeman's use of the word "Myelocyte"b— has
not been observed in lymphatic leucocythaemia.

3k héve several preparatibns in which the large
forms preponderate. This, however, is by the way.

\Nﬁxh most writers the term "Myelocyte" means a
marrow cell which is never found in normal blood.

The myelocyte is a spherical cell with a large,
round or reniform nucleus embedded in granules which
stain with eosine or Ehrlich's triple stain.
(Eosinophile myelocytes also occur). Staining with
eosine and methylene blue shows that it seems also

to possess fine basophile granules. 0f the myelo-
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cyte, Cabot (Clin. exam. of blood) writes, "One sees
‘at once how little it differs from the large lympho-
cytes (simply in having granules) and from the poly-
morphonuclear neutrophile (only in the shape of its
nucleus.)n I refer to this point beecause pernieious
anaemia is one of the few conditions in which myelo-
cytes are found in the blood. We may now recapitu-
late the varieties of white corpuscles as:- small
lymphocytes, large lymphocytes, polymorphonuclear
leucocytes, eosinophiles, basophile leucocytes,
(mast cells) and myelocytes.

Fortunately, there is not the same confusion re-
garding terminology in the case of the red cells.
The abnormal red cells we shall have to refer to are
megalocytes, microcytes, megaloblasts, normoblasts
»and microblasts and poikilocytes. Highly refractile
microcytes which stain deeply with acid dyes are
sometimes referred to as Eichhorst's corpuscles.

A word may be said with regard to the methods
employed in exeamining the blood. ; |

All the enumerations of cells were made by means
of the Thoma-Zeiss haemocytometer. The haemoglobin
was estimated by means of Gowers's haemoglobinometer
except in Case IV. All the estimations in that cas;

were made with the Von Fleischl instrument. Coagul-

ability was usually determined simply by manipulating
a drop of blood along with a drop of healthy blood on

a slide.
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The method of fixing the films usually employed
was by immersion in formalin 10% in alcohol as re-
commended by Gulland (Scottish Med. & Surg. Journal,
April 1899). Some of the earlier films were fixed
in alcohol and ether, some in a mixture of tannic
acid, alum and corrosive sublimate. Of these, I
have found Gulland's method the most rapid and effic-
ient.

The stains most frequently employed were eosine
and methylene blue.

A useful combination of these is Jenner's stain
(see Lancet Feb. 18th, 1891). Ehrlich's triple
stain and eosin with Mayer's haematein were sometimes
employed. The latter combination is not so useful
(except for nuclear structure) as the others, but
has the great advantage that the veriest novice could
hardly mismanage its use.

I venture to make a practical suggestion here,

AR That when blood specimens are prepared by
only one or two methods of fixing and staining, a
few unstained films should always be retained for
future use.

I have several times noticed points concerning
stained films which I have wished to clear up by
means of other methods and have been unable to do so

for the want of material. Experientia docet!
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For permission to make use of Cases 1, 2, 3, 5,
Gy 7 S8 LB and'14,‘I am indebted to Dr James; for
permission to make use of Case 4 to Mr A. H. Moxon of

Great Yarmouth.

CASES AND COMMENTARIES.

A married woman, aged 27, residing in Leith, was
admitted\to the Edinburgh Royal Infirmary under the
charge of Dr James on the 26th of July, 1899.

She complained of sickness, weakness and jaundice.

The notes of her case proceed as follows:-

History: Patient's father died when she was 6 years
old. Bhe does not remember her mother.

Her home is comfortable. She has been accus-
tomed to good food. She has two children, the young-

ey of whom is 8 months old.

Previous Illnesses: Disease of childhood. Anaemia
at the age of 19. Abscess of the right mamma 2 years
ago, and again, 3 months ago. Patient did not suffen

from haemorrhage when her babies were born.

Present Illness: Began 9 weeks ago. She first

noticed that she was losing strength and became un-
able to carry her baby.
One morning she fainted and was seen by Dr Calden

of Leith.
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18. ’

Her skin became yellow and on several occasions
she vomited. (Dr Calder has informed me that at this
time she suffered from actual jaundice). She became
very breathless and on Dr Calder's fecOmmendation she

came to hospital.

State on Admission: Patient is well deVeloped and

in fairly good condition, but says she has recently
lost flesh. Weight 7 st. 2% 1lbs., Temp. 99. The

skin and conjunctivae have a slight yellow tinge.

Alimentary System: Teeth bad. Gums very pale.
Tongue 1arge'and flabby with wide furrows in all dir-
ections and slightly coated. Appetite very poor.
Patient complains of pain after food, with occasional
vomiting. Bowels fairly regular. | The abdominal
walls are laxX. There is slight tenderness all over
the abdomen. The spleen can be felt in the left
hypochiondriac, the epigastric and the umbilical
regions.

The upper border of the kiver in the nipple line
is at the 4th rib: the lower border 1 inech below the
costal margin. In the middle line, the lower border

is 4 inch below the tip of the ensiform cartilage.

Haemopoietic System: There is no enlargement of the

thyroid and no unusual enlargement of any of the

lymphatic glands.
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The spleen is enlarged and easily palpable. It
measures eleven inches in its long axis.

The blood looks watery and does not coagulate
readily. Rouleaux formation is slight, fibrin is
scanty and there are marked differences in the size
and shape of the réd cells, but the average size is
increased.

The red cells number.....«..872,000
White cells........ 2,500
Haemoglobin iS...ce... 23%

Stained films show, in addition to the differ-

ence in the shape and size, that the red cells are

deeply stained, many showing no central depression.

A few red cells and a few myelocytes are present.

The plates are not increased. (See Fige Ly 2y 3,

and Tables 1 and 2).

Circulatory System: There is marked dyspnoea on the

least exertion, accompanied by a feeling of giddiness,
On two occasions patient has fainted.

Palpitation is not much complained of.

There is marked pulsation in the neck. No epi-

gastric pulsation is wvisible. The apex beat is not

visible, but can be felt in the 5th left interspace |
3/4 inchiinternal to the nipple line. f
The upper border of the heart is at the 3rd rib,f
superficial dulness at the 4th rib in the parasternal{
line. The left border at the level of the 5th rib i%
‘

|

just internal to the nipple line.
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The right border is at the right sternal margin.
On auscultation at the mitral area, the first sound
is replaced by a long, loud, blowing systolic murmur.
The second sound is loud and slapping.

At the aortic area the sounds are closed, but
the second sound is loud and slapping in character.
At the pulmonary erea, the sounds are closed, but
have a slappihg character.

There is a loud venous bruit in the neck and a
bruit can be heard over the eyeball. The pulse is
100 per minute, regular in time and force. The beat
is of falr volume, but the tension both during and
between the beats is low.

The arterial walls are not thickened.

The respiratory system appears healthy.

Integumentary System: The skin is slightly tinged

withhyellow. It feels smooth. Patient says she
has sweated more than usual during the last threé
weeks and states that her linen was slightly stained

with yellow when the jaundice was more marked.

Urinary System: No subjective phenomena.

Urine is dark amber in colour; gquantity passed
:M)y: reaction,; acid; spe gr. 1013; slight deposit
of mucus. Urea 5% grs. per%{i

Spectroscopic examinatio; shows a faint band due

to urobilin between’the.green and the purple.
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Reproductive System: Menstruation is usually regu-

lar. Patient has only menstruated once, about five

weeks ago, since her baby was born.

Nervous System: Patient complains of stiffness in

her joints. She attributes this to lying in bed.

She occasionally has numb feelings in her fingers.
There is slight tenderness over the sternum.
The special senses and motor functions are un-

impaired.

Treatment and Progress: For the first week,patient

was kept on milk. The diet was then gradually im-
proved and after a fortnight, ordinary housediet was
allowed. Three days after her admission patient was
treated with Liq. Arsenic in 5 minim doses thrice
daily.

At the end:cof the first week arsenic was stopped
and Pot. Permanganate in gr.ii pills was given thrice
daily for a week. The corpuscles however, fell in
number and the permanganate was stopped and Arsenic
again given. The dose was gradually inecreased to m.
X beoleds

As Table I. shows, patient now steadily improved.

After the first week urobilin never appeared in
the urine. She menstruated on July 28th and again on
August 5th, the discharge on each occasion lasting

three days.
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The temperature usually varied between 98.8
and 100.

On the evening of August 21st, it reached 102°F.
On August 25th, it fell to 99 and during patient's
stay in the infirmary was never again higher.

On September 7th, she was sent to the Convales-
cent home. Her weight was then 7 ste. 4 1bs. She
expressed herself as feeling strong and well. The
spleen was just vaguely palpable; the cardiac and
venous murmurs had disappeared. After three weeks,
patient was again seen. Her complexion Was.now;éle
most ruddy and her red cells and haemoglobin had made
a further slight inerease. She was advised to con-
tinue to take arsenic and no more was heard of her
tili about a year had elapsed.

In June 1900, she applied for readmission to the
Infirmary, but died before she could take advantage
of the bed that had been reserved for her. Dr
Philp of Inverkeithing was kind enough to give me
the following notes regarding her:-

"She was confined prematurely, on June 7th, and
was attended by a midwife. There was no great loss.
For ten days before, she had been in bed and was:
taking arsenic which she had previously stopped.
After confinement, she stopped the arsenic owing to

sickness.
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The puerpefal disoharge was slight and had ceas-
ed before death. There was no milk. There was in-
tense anaemia and the skin was of a lemon-yellow col-
ouf. No diarrhoea; no haemorrhages;b Temp. from
100 to 102. No enlargement of liver or spléen. The
Iblood and urine were not examined. There was slight
éedema of the ankles. Patient was occasionally de-

1
lirious and died on June 20th.

TABLE I.
‘|Date Red Cells . White cells - Colour 5
per cmm. per cmm. Hb.7 TIndex.
July 28th 872,000 2, 500 23 1.3
Aug. 3rd 1,182,000 ' 4,375 23 1
e 800,000 | 3,125 om | 1.4
" 18th 1, 000, 000 3,735 21 1
" 24th 1,500, 000 1,562 30 1
Skp. 7th 2,316,000 1,850 43 .9
" sgth 2,800, 000 48 .8
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TABLE IT.
Percenteges of Vhite Cells. e

Polymorpho- Lympho- Eosino- Myelo- Normo- ﬁgalo
] nuclesar. cytes.Jphiles. cyﬁes. blagts. blast
th 87 26 5 .6 8 56
e 55 46 1 10 20
th 53 46 5 o5 ] B 20
th 55 43 2 5 10 10
5t 49 46 4 2
bh . 44 52 4 |

Some points 1n the case may now be referred tLo.

Tt is interesting to note that symptoms were
first noticed six months after confinement and that
the fatal relapse was also associated with pregnancy
and chilébirth, though in neither instance was there
a history of haemorrhage.

Regarding the blood changes, we may note the con-
tinued low leucocyte count and the curious fact that
while the number of red cells was increasing and that
of the abnormal cells decreasing, the percentage of
lymphocytes was going up at the expense of the poly-
morphonuclesr cells.

Thelgtegdyiriise "ol red-—celilg coinéident with the
administration of arsenic and fheir fall during the
week that arsenic was stopped is worthy of note. Dur-

ing the week, however, patient menstruated, but the

loss was no greater than that of the previous week durJ

ing which the corpuscles rose in number.
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GASE TT.

An éngineer,'agedvéz, residing at Roslin was
admitted to the Royal Infirmary under the charge of
Dr James on August 22nd 1899, when the following

notes were taken.

Complaint: "Pain in the back and chest' , tingling
in the fingers and toes, shortness of breath and

weakness."

History: Patient'!s family history is good. He is
temperate in his hebits, has a comfortable home and

‘was regularly at work till four years ago.

Previous Tllness: Fourteen years ago, patient had

an attack of typhus fever.

Present Tllness: Began four years ago. Patient

attributes its onset to excessive cyeling. He

first noticed numbress at the points of his fingers

and a year later, he noticed the same sensation in ¢

his toes. He became gradually weaker and got breath
less and had to give up work for some time. He saw
a doctor, and after a few weeks he was able to re-

sume work, but ever since he has been obliged to give

it up at intervals owing to weakness.

State on Admission: Patient is well developed and

looks well nourished though the muscles are soft.

Height 5 ft. 8% in.; weight 10 st. 2 1bs..

Temperature 98.6



Alimentary System: Teeth neglected and dirty, but
not carious. Tongue slightly furred. Appetite
POOT . No trouble with digestion. Bowels tend to
be confined. The abdomen on inspection and palpe-
tion seems healthy.

The liver is slightly enlarged and can be felt

two inches below the costsl margin in the nipple line

Haemopoietic System: The spleen is not enlarged.

None of the lymphatic glands are enlarged. The
blood (Plate IV) looks pale and watery and coagulates
slowly. There is slight poikilocytosis and rouleaux
formation is impaired. The red corpuscles number
2,100,000, white 7,300 p. cmm. Haemoglobin 52%.
Megaloblasts and normoblasts are present. The plates

are diminished.

Circulatory System: There is at times pain over

the heart. There are palpltation and dyspnoea on
slight exertion. There is pulsation in the neck.
The apex beat is in the 6th interspace % inch outside
the nipple line. The upper cardiac border in the
.parasternal line is at the 3rd rib. The left border
is half an ineh to the left of the nipple lines “The
right border at the 4th rib is Z inch to the right

of the right sternal margin. A Systolic murmur can
be heard over the mitral, zortic and tricuspid areas.
The'pulmonafy 2nd sound 1s accentuated. The pulse

is 68 per minute, regular in time and forse. Tension

is low,; volume small. The wall is not thickened.



Respiratory System: There is a slight cough, not

accompanied by expectoration. Respirations are 20
per minute. The chest is well-formed and on pervus-

sion and auscultation seems healthy.

Integumentary System: There are no swellings or

haemorrhages.

Urinary System: There are no subjective phenomena.

The urine is straw coloured, acid, sp.gr. 1014.

There is a slight cloud of mucus.

Nervous System: Patient complains of feelings of

tingling and numbness in the fingers and toes. These
sensations are not'affected by exposure to heat or
cold and are not constantly present.

There is slight tenderness on tapping the shins.

The motor functions, special senses and reflexes
are not impaired.

Patient was treated with gradually incressing
doses of Lig. Arsenicalis and an iron and aloes pill
twiée daily. He was three weeks in Hospitel.

» During that time he showed very little change.
The blood condition showed very slight alteration.

The temperature never rose above 100. The
bowels acted regularly. The pulse ranged from 64
t0- 92 -per minute. The Cardiac murmurs became less
marked and his weight increased by %% 1bs. He was

then discharged.
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On March 30th 1900, patient was re-admitted.

He complained of great weakness, eructations
and occasional vomiting and loss of sensation in the
fingers.

He was troubled with constipation and occasional
diarrhoea. The vomited matter consisted of parti-
ally digested food. The liver was found one inch
below the costal margin in the'nipple 1inee

The spleen was slightly enlarged and measured
6% inches in length and 3% in breadth.

Patient complained of throbbing in his temples,
palpitation and faintness. The apex beat was palp-
able in the nipple line. There was a soft, systolic
murmur not propagated to the axills and a bruit de
dieble could be heard in the neck. ' The pulse was
80 per minute, regular in time and force, but of low
tension and small volume. He had a cough with
slight muco~-purulent expectoration accompanied by a
feeling of seoreness in the chest.

No percussion dulness or accompaniments on
auscultation could be made out. The urine was pale:?
Sp.gr. 1016; reaction, acid. It contained no ab-
normal constituent.

“Patient complained of great numbness and loss
of sensibility in the fingers, and pains in his bones.,
He said he at times dropped coins as he could not feel

them.




0
o)

1
|
; Sensibility to touch was impaired. Sensibility
{ o pain, heat or cold was not affected. For the

i ast two months, he has suffered from slight deafness
| and his sight has been rapidly failing. The puplls
‘reacted well to accommodation and light. Both fundi
seemed healthy.

The patellar jerks were very slight. Muscular
power was only slightly diminished but patient was
vefy easily exhausted.

From March 30th till April 12th patient was
treated with Liq. Arsenicalis inw\ V doses thrice
daily. He had in addition two injections of Brown
Séguard's bone marrow and spleen julce at intervals
of a week. During this time his condition showed
little change. His temperature ﬁas never above 101 H

On April 14th arsenic was stopped and iCC of
antistreptococcus serum was injected once a week.
About three hours after each injection the tempera-
ture rose a few degress, e.g., from normal to 101.5,
from normal to 103 from 97 to 101.5 and from normal
to 102.50

There was almost no alteration in the rate or
tension of ‘the pulse and differential counts: of the
leucocytes before the injection and during reaction
showed a very slight increase of the polymorphonuclear

cells.
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A curious point is that'on June’ 16th, the usual
day for the injection, ths serum was not given, yet
the temperature rose from normal to 103 in the after-
noon and fell again before evening.

Patient always expressed himself as feeling bet-
ter after getting the serum. On July 17th, the
blood had lost its streaky appearance and locked a
good colour. Arsenic was again administered and on
July 18th Im X-of tineture of ‘the perchloride ef iron
thrice daily were also commenced. Patient was sent
to the convalescent home on July 30th.

On August 3rd, he was sent back to the Infirmary.
He said he had caught a chill by getting up through
the night. His temperature was 104 and he was suf-
fering from diarrhoea.

He was ordered 10 grs. of Sulphate of Quinine
thrice daily, and the next day the temperature fell
to 100 and the next to 98. On August 2th an injec-
| tion of 1 cgc of antistreptococcus serum was given.

On this occasion there was no reaction.
Patignt's symptoms repidly improved and he went

home on September 22nd, 1900.




EHED
TABLE III.
Red Gells White Cells Hb.7Z Colour
Date. per cmm. per cmm. Index.
1899.
Aug. 22nd 2,100,000 7,5 300 52 1.2
Sep. 14th 2,066,400 2,187 48 135
1900. -
Mar. 30th 1, 500, 000 2, 500 35 141
May 8th 1,875,000 2, 500 27 7
"oosgend | 1,972,400 52,500 30 .7
3,125
June 4th 2,012, 250 4,166 48 152
" 1Bth 2,480, 000 2,812 35 7
July 17th 2,880,000 2,187 42 o
" 30th 2, 500, 000 2, 500 38 7
Aug. “7%h 1,625,000 30 .9
Skp. 3rd 1,460,400 30 1
TABLE IV.

Number per-1000
White Cells.

Percentage of White Cells.

Polymorpho- Lympho- Eosino- Myelo- Normo- Megalo-
nuclear. cytes. philes. cytes. blasts. blasts.
1899. S
Sep. 4th 54 42 3 0 10 15
1900. =
May 22nd } 43 }56 ?1 0 s B %
"After Serum 59 40 l:
June 20th 64 34 2 0 0 0
July 17th 49 48 2 5] 0 0
1 B0tk 54 38 8 0 0 0




This case is remarkable for its uneventfulness
during a period of observation of over a year and dur-
ing the previous four years of patient's illness.

~ The number of red cells shows very little varia-
tion.

The febrile attack which patient suffered from at

'the convalescent home seemed to have had the effect
of reducing the red cells to a lower number than they
had ever before reached.
Unfortunately, I was unable to make observations
of the blood after that period. Though nervous symp-
toms were complained of, no sign of gross lesion could
be detected. .
The case illustrates what I have subsequently
noticed, viz:- that after treatment the symptoms may
be immensely mitigated although the blood shows 1little
improvement. No demonstrable improvement of the blood

followed the administration of antistreptocoeccus serum

CASE III.
A railway porter, aged 47, residing at Cupar,Fife,
was admitted to the Royal Infirmary under Dr James's
charge on February 15th, 1899.

He complained of pain in the chest, prickling
sensations in the legs and fingers, weakness and list-

lessness of 2% years duration.
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_regards alcohol and tobacco. He has had no previ-

Stomach slightly dilated. Liver not enlarged.

33

History:  Femily history good. Patient is marri-

ed and is comfortabje at home and 1s temperate as

ous illnesses of importance. 3

Présent Illness: "Began over two years ago. Pati-
ent began to feel vaguely out of sorts and became
gradually wesker, but was able to work till December

1898. He then saw & doctor who ordered rest and

gave him medicine. Patient did not improve and was

recommended. to come to Hospital.

State on Admission: Patient is well developed.

Muscles soft. There is marked pallor with a slight|
yellcw tinge. The sclerotics are very white. Tem-

perature normal. 1

Alimentary System: Lips dry, gums pale, teeth good.
Tongue pale and moist, shows a slight coating of

fur. The appetite is fair. Bowels regular.

Haemopoietic System: No unusually enlarged glands.
Spleen not enlarged. A

Red blood corpuscles, 848,000 p.cmm.

White Corpuscles 5y 513 o

Haemoglobin 30% Blood looks
pale, and coagulates slowly. Fibrin is diminished.

The average size of the red corpuscles is increased.
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There is marked poikilocytosis. Megalocytes
and microcytes are numerous, megalcblasts and normo-
blasts are present in considerable numbers. Poly-

chromatophilia is not marked. (Plate V.)

Circulatory System: There is slight dyspnoea. No

abnormel pulsation is visible. The apex beat is
between the 5th and 6th ribs % inch intermal to the
nipple line. There are no signs of cardiac en-
largement. On auscultation, the sounds are feeble
in all the areas. There is a soft systolic mitral
murmur and a bruit can be heard in the neck.

Pulse 72 per min. regular, wave small, tension

low; weall not thickened.

Respiratory: Breathing, 19 per minute. There is

no cough. The chest is rather long and rounded.
Movements fairly good, but vocal fremitus is dimin-

ished. The sounds are faint with no accompaniments

Integumentary System: The skin is pale yellow in
colour. There is slight eodema of the eyelids,

legs and ankles.

Urinsry System: The urine is dark amber in colour,

BtHd, sp.gr. 1018, There is a well-marked absorp-
tion band due to urcbilin on spectroscopic examina-

tion.




The Nervous System except for "prickly" sensations

in the fingers seems healthy.

Ireatment and Progress: For the first fortnight

patient was treated with arsenic (Liq. Arsenicalis
M.V t.i.d.) and an injection of Brown-Sequard's
bone marrow and spleen juice every third day. -

At the end of that time, Liq. Ferri Pernitratis
in M.XX doses thrice daily was substituted for the
latter. During the first four weeks patient improv-+
ed considerably but occasionally suffered from
diarrhoea. :

On March 18th, he had a rigor and complained of
pain in the left side. The temperature rose to 103
F., pulse to 120 and respirations to 40 per minute.
Next day patient began to cough up viscid, fusty
coloured sputum which was found to contain pnsumo-
CoCCi. Percussion dulness and tubular breathing
could be detected at the lower part of the left lungi

In the evening patient became delirious. Next
day patient was again sensible. Crepitations could
be heard over thé dull area.

The condition evidently was pneumonia limited
to the left base. The arsenic and iron were Stop=
ped and digitalis and ammonia were administered.

Patient had a crisis on the 4th day, (March 22n4)
The pulse, however, became very poor in volume and

tension, On March 28th as there had been an increase

in the dulness an exploring needle was inserted into



On April 2nd, 44 ounces of fluid were drawn
off. The fluid Wés clear yellow in colour with a
few flakes.of‘fibrin. Its specific gravity was
1014.

On April 3rd, the temperature rose, loud fric-
tion was heard on the left side and a patch of cab-
arrhal pneumonia was detected on the right side.

There was, however, no marked change in pati-
ent's symptoms except that he was gradually getting
weaker and more breathless, till April 14th. From
that date till the 20th, he suffered greatly from
diarrhoea, consequently he was treated with simple
astringents and all other medicines were stopped.

After this period arsenic was resumed, but
fluid was evidently re-accumulating in the left
pleura. On May 4th, blood-stained pus was found
and Bog/iwere drawn off through a large trocar and
a tube was then inserted between the 5th and 6th
ribs.

No great improvement followed. Patient got
weaker and weaker. On May 7th, the left side was
oedematous and the ocedema soon spread to the back.

On June 8th Patient died after a paroxysm of

coughing.




TABLE V.
Red cells White cells - GColour
Date. per cmm. per cmm. SP+%  Index.
1899
Keb. 15th 848, 000 5, 313 30 1.8
i 20th 1,440,000 5, 200 25 .8
Mar. 3rd 2,400,000 8,400 35 o7
It=- F0th 3,916,000 7,000 45 5
i 18th 2,000, 000 5, 620 50 122 j
Apr. 20th 2,720,000 |
TABLE VI.
Tﬂ][ ! -
Polymorphonuclear Lymphocytes cxies.
1899. '
April 28th 79 20 2

A post-mortem examination was made by Dr Welsh
and the following notes were taken.

Body well nourished; no great pallor: marked
rigidity; slight lividity. Thorax.—'¥%ricardium
distended with clear‘serous fluid. Left pleura
healthy alcng the anterior margin. All the posteriox
part cut off by fibrous adhesions and containing overf
20 ounces of pus. :

Right pleura healthy.

Heart: Epicardial fat degenerated and mucoid. Arter-
ial valves competent. Lortic segments thickened a-

long with the attached and free margins. Mitrel
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cusps thickened from chronic endocarditis extending
to chordae tendineae and apices of the papillary
muscles.

Endocardium of left ventricle thick and opaque.
Cavities slightly dilated. Muscle flabby and
anaemic, Qith slight fatty degeneration.

Left Lung - Emphysema along-anterior margine. Col-
lapse posteriorly.

Right ITung - Emphysema and anaemia.

Abdomen - Peritoneum healthy.

Liver - Periphery of lobules yellow from fatty in-
filtration. Centres dark red from chronic venous
congestion. Marked pigmentation to naked eye. Iron
reaction with potassium ferrocyanide and hydrochlor-
ic acid, at periphery of lobules.

Spleen, enlarged, soft, pale and diffluent.

Kidneys somewhat enlarged and pale showing cloudy
swelling and fatty degeneration.

Osseous. Bone marrow of femur all transformed to
red marrow,and the bony trabeculae were being ab-
sorbed around the medullary canal by the increase

in bulk of the marrow.

The pus showed only a few degenerated cocci of
uncertain nature.

The points worth noticing about this case are
its insidious onset and apparent causelessness and
the effect of a complication which, in & more heal-

thy person, would have been a comparatively slight
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1llness - an atfack of pneumonia which did not af-
fect the whole of the left lower lobe and which was
followed by a crisis on the 4th day. |

This was followed by pleurisy which subsequent+
1y became purulent.

As patient's condiﬁion did not appear to permit
& more serious operation, a tube was inserted be-
tween the ribs. In a few days the side of the
chest was boggy and oedematous.

The progress of this case seems to indicate
that wounds whether trsumatic or surgical are of
very serious import owing to the poor nutrition of
the tissues, apart from the danger of haemorrhage' .

It may be that the diminished number of leuco-
cytes may result in a lessened resistance to the
action of organisms.

It is specially unfortunate that some of the
data and nearly all the blood films from this case
have been accidentally destroyed. A study of the
effects of a complication such as pneumonia which
has marked effects on the blood in a case of per-
nicious anaemia, authenticated by post-mortem examinag-
tion, should otherwise have made Tables V. and VI.

the mest interesting of the series.
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CASE 1IV.

A girl, aged 21, a silk-factory hand came to
the Outpatient bepartment, of Great Yarmouth General
Hospital on January 19th, 1900.

She complained of weakness and sickness and
swelling of both wrists.

She said the swelling had only come on two days
previously and that the sickness had existed for a
week. Her temperature was 101 F. and as she was
obviously seriously 111, she was straightway admit-
ted as an Inpatient under the care of Mr A. H. Moxon,

The notes of her case are as follows:-

History: Patient does not remember about her father;
her mother is alive and healthy. She is the fourth
of a family—of six.

Her home surroundings are comfortable. Her
food is good. She has three meals a day - téam
twice and heat once. Her work is exhausting as she

has to stand all day over a machine.

Previous Illnesses: Patient does not remember suf-

fering from any of the diseases of childhood. She
had anaemia for two months at the age of 16 and again

for about a month when she was 18,

Present Tllness: Began last Christmas, (a2 month

before admission). Patient says she caught cold
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and got so weak and breathless thé£ she.héd to giVe
up her work. She has not worked sincé.

She has been treated at home with brandy and
beef-tea. About a week ago, she began to feel
pains in her legs, worst near the ankles, and she
also became troubled with headaches and suffered
from siekness. She has'frequently_vomited immedi;
ately after meals. Two.dayé before admission the
hands and Wrists.became slightly swollen and ﬁain—

ful and she felt distinetly feverish.

State on Admission: Patient is well developed.

The muscles are soft, but there is no sign of
emaciation.

There is marked pallor. . The sclerotics are
pearly white. fhe expression is anxious and

frightened, and patient seems nervous and excitable.

Alimentary System: The lips are pale and dry with
a slighﬁ coat of sordes. Gums anaemic. Teeth
are clean and ih good condition with the exception
of the right second lower bicuspid and the 2nd left
lower molar which are represented by carious stumps.
Tongue pale but fairly clean. Appetite poor.
Patient complains of nausea and occasional sickness
after food. The bowels only move about once in
four days. There is no abdominal tenderness. The

liver is not enlarged.




Haemopoietic System: There is no unusual enlarge-

- ment of glaﬂdsf The thyroid is not enlarged. The
spléen seems enlarged on peruussion and is vaguely

. palpable. A drop of fresh blood looks thin and
watery and does not coagulate readily. Fibrin,
however, is increased and plates are numerous. The
red cprpuscles number 840,000 per cmm. Haemoglobin
is éO%'and white cells number 6,250 per cmm.

The average size of the red eells is distinectly
inereased. There is great diversity in size and
considerable alteration in the shape of many of the
corpuscles. In stained films megaloblasts and
normoblasts are present. The white cells are slight
ly diminished in number. There is no alteration of
the normal ratio of leucocytes to lymphocytes. The
eosinophiles are markedly diminished. (Plates VI. an

¥il).

no
Circulatory System: There ig\giddiness or faint-

ness, but patient is troubled with palpitation.
There is marked dyspnoea. There is visible throb-
bing of the arteries in the neck and marked epigas-
tric pulsation. The apex beat 1s between the 4th
and 5th ribs and % inch internal to the nipple line.
The impulsgﬁéharp and jerking, but can be felt over

a wide area. On percussion the heart seems small.
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A long, blowing, systolic murmur can be heard
in all the areas. It is best heard in the pulmonary

area. There is a loud bruit de diable in the neck.

The pulse is 138 per minute, regular in time and
force. The volume is rather small; tensién is very
low and not sustained. The vessel wall is not

thickened.

Respiratory System: There is a slight, irritating

cough not accompanied by expectoration. The alae
nasi:move with respiration. Respirations 30 per
minute. The pleura and lungs on examination seem

ealthy.

Integumentary System: There i slight/puffy swell-
ing about the wrists. There is marked oedema at
both ankles. There are no indications of haemorr-

hage and no excessive perspiration.

Genito-Urinary System: Urine pale, sp.gr. 1010, aci%

contains no abnormsl constituents= Patient missed

her last period.

Nervous System: Patient is very excitable and does
not sleep well. She complains of tingling in the
fingers when they are the least chilled. There 48
very slight ptosis of the left eye. Patient says

this began during her first attack of anaemia when
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she was 18. The pupils are dilated. They react
well to accommodation and light. The fundus is

healthy. The reflexes are unaltered.

Locomotory: Patient complains of pain in the legs
and wrists and there is some tenderness over the

tibisae.

Diagnosis, Treatment and Progress: When this case

was first seen we had to deal with a patient, a young
woman of 21, who complained of pain and swelling of
the wrists, who looked pale, whose circulation was
excited and whose temperature was 101 F.

The diagnosis then made was acute, rheumatic
endocarditis.

She was put to bed, fed on milk diet and treat-
ed medicinally with grs. XV. of Salicylate of Soda
every 4 hours. There was very little improvement.
The tempersature remained about 101 F. The skin
became yellow and the colour Became gradually deeper.
Listlessness continued.

Nine days later, as a result of the blood exam-
ination, the salicylate was stopped and arsenic was
administered in increasing doses.

Patient complained of pains along the gums and
the two stumps already referred to were extracted.

There was no indication of inflammation or abscess
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in connection with them.

The yellow colour now rapidly disappeared and
in a_week (Feb.4th) the red éells rose in number to
1,231,200.

By February 10th patlient was taking M.X. of

Lig. Arsenicalis three times daily, but on that day

she vomited.

She was again sick on the 11lth and complained
of pains along the tibiae. Next day the tempera-
ture reached 104°F. Arsenic was stopped and Beta-
Naphthol was given. On Feb. 15th the temperature
was down to 98.6 F. Arsenic was resumed and the
Beta-Naphthol continued.

On Feb. 18th, patient was much better and for
the first time since her admission, took an interest
in her toilet and had her hair curled.

On February 20th a faint rash appeared on the
face, neck, ehesti and limbss The eruption con-
sisted of small, dark-brown scarlating-form spots.

This disappeared on February 22nd and was fol-
lowed by a slight desquamation on the face.

On March 5th a second rash appeared on the face;
This eruption had the same brown colour as the
former one, but it aépeared in large, scaly-looking
patches. Beta-Naphthol and drsenic were stopped

and patient got no medicine for a week.
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On March 18th, Blaud's Fill (gr.v) with
Arsenious Acid (gr.1/40) was ordered. From this
time patient made steady progress and on March 23rd
left hospital.

By this time, the cardiac EEEEEF had disappear-
ed, the spleen still seemed a little enlarged and
patient complained merely of being easily fatigued
and of some dimness of vision. No change in the
fundus or epror of refraction could be found to ac-
count for the latter. '

The last time patient was seen, her red cor-
puscles numbered 4,700,000 and Haemogiobin was 70%.

She has remained well, till last heard of in

July 1900.

TABLE VII.

Red cells White cells Colour

Date. per cmm. per cmm. Hb.7 Index.
}Zg? 28th 840, 000 6,250 20 1.2
Feb. 4th 1,231,200 5,312 22 9
" 11th 1,200,000 2,812 28 .9
i 18th 1,837,200 2, 500 28 7
I 25th 2,480,000 2,108 20 4
Mér. 4th 1, 937,200 945 20 .5
A 11th 1,832,000 2, 500 20 «5
" 18th 2, 900, 000 1,250 25 o4
Apr. 8th 4, 280, 000 6,562 70 .8
it 28th 4,700, 000 5,562 70 o7
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TABLE VIII.
Polymorpho- Lympho- Eosino- Normo- Megalo—
Date. nculear. cytes. philes. blasts. blasts.
Jan. 28th 75 .4 24.6 0 16 4
Feb. 4th 78 18 3 ¥ 0
2l th 84 16 0
f 18th 69 31 0
" 25th 76 20 £
Mar. 4th 66 32 12
i 11th. 80 16 4
Eppe. =8th 80 19 1
i 28th 58 36 6
This is a case of considerable interest. Al-

not thought of.

at Yarmouth Hospital.

‘of anaemia at Yarmouth.

though the pallor was marked when the girl present-
ed herself the diagnosis of pernicious anaemia was
This may have been in part due to
the fact that it was quite exceptional for a girl

of her age who did not suffer from anaemia to appear

It may be of service in connection with both
the Etiology and diagnosis of this case to mention

some facts regarding the extraordinary prevalence
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0f 1150 (male and female) cases coming in ordin-
ary course to the Outpatient Department of the Hos-
pital, 115 were cases of anaemia. This number is
exclusive of cases suffering from other conditions
complicat®d by anaemia.

The patients were girls working in the curing-
houses, silk factory or as servants. Their appear-
ance and symptoms and the condition of the blood
were monotonously similar. I have tabulated twelye

consecutive cases.

TABLE IX.

Red Cells. White Cells. Colour
No. Occupation Age. per cmm. per cmm. Hb% Index.
1 Servant 21 3,000, 000 4,062 15 25
2 Housework 21 3,582,400 5,125 30 42
suulEBeatater 17 4,270,000 4,887 45 .54
4 | Servant 23 4,150,000 - 3,516 25 .3
5 | Housework 1k 34800, 000, S5 25 15 Sk
3) Servant L7 4, 500, 000 5,515 >15 L7
7 Schoolgirl 14 3,880,000 2,148 35  «45
8 Staymaker 16 3, 080, 000 6, 586 35 - 87
9 | Housework 1.5 2,938,000 5,312 30 .51
10 | Housework 16 3, 589, 600 6,250 35 <49
11 | Factoryhand 23 2,320, 000 1-870 25 .54
12 | Factoryhand 20 3,200, 000 35 250 30 46

J
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The differential leucocyte of the first three
is typical of the others. 1In a very few cases were

. &
normoblasts found,and they were in no case numrous .

_TABLE X.
Polymorpho- Lympho-— Eosino-
nuclear. cytes. philes.
1. 66 33 1)
20 AT 22 1§ pér cent.
& 66 32 2%

As regards etiological factors, it is diffi-
cult to ascertain anything that does not exist to a
similar or greater extent in larger towns.

Yarmouth cannot be regarded as an unhealthy
town,and a visitor to the Outpatient Department of
the Hospital would perhaps notice the comparative
rarity of phthisis next to the prevalence of anaemia.

The level of the surface water is high. David
Copperfield was right, when he thought "that if the
1and had been a little more separated from the sea.
and the town and the tide had not_been quite so much
mixed up, 1ike toast and.water, it would hawve been
nieexr.m

As regards the social conditions of the girls,

their homes compare favourably with the homes of the
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same class in Edinburgh. Their food is fairly
good. They eat too many "sweets" and live mainly
on bread, fish and pork. As regards personal habits
and cleanliness, they compare very favourably with
the factory gﬁrls of such towns as Dundee or Brechin

Case IV. was one of this class and according
to her own statement, she had on two occasions suf-
fered from the prevailing anaemia, but theré is no
history of any cause of the later 1llness that was
not common to all the others. Though she had two
loose stumps, her teeth as a whole were unusually
good. It is hardly conceivahle that they should
have been the source of her illness. That the
case, however, was essentially different from the
group just described, is apparent from a comparison
of the tables shown.

While the lowest number of corpuscles in the
chlorosis series is over 2,000,000, in Case I¥.
they numbered 840, 000. Haemoglobin in Case IV. was
20%. In some of the Chlorosis Cases, it is below
that figure. While in Case 1IV. the colour index
on the first examination was 1.2, the highest colour
index in the twelve chlorosis cases was .57 and the

lowest .17.
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The large size of the red cells, the absence of
a central concavity, the presence of polychromato-
philia and megaloblasts were other poin%s in which
the results of the blood examination differed from
that of the chlorotic cases. Apart from the blood
examination, the yellow colour, the high temperature,
the attacks of sickness, the enlarged spleen, the
great circulatory excitement and the nervous phen-
omena were amply sufficient to justify us in holding
that the case was not chlorosis. But was the case
one of pernicious anaemia?

Against the diagnosis of perﬁicious anaemia
were the presence in the blood‘of an increased amount
of fibrin, a large number of blood plates (though
observers differ as regards the number of the plates

in perniclous anaemia, vide infra) the small number

of megaloblastgkgnd the fact that poikilocytosis was
not well marked.

These objections, however, are not serious and
the list of s&ﬁptoms enumerated above 1s almost ex-
clusive. Ulcerative endocarditis might give rise
to the same group of phenomena and the same degree
(if not the same variety) of anaemia, but the ex-
cellent recovery (for the time being, at least)
without any sign of cardiac lesion exCludesLtﬁat
diagnosis. The fact of rapid recovery may be urged
against the diagnosis of pernicious anaemia, but re-

missions more rapid are fairly common.
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In one of Cabot's cases (Amer.Jour. Med. Sci.
Aug.1900) the red cells increased from 1,800,000 to
5,200,000 in 14 days.

7 It is possible that there was a slight rheum-
atic element in the case and this would account for
the inecrease of filbrin.

The case must be considered as one of pernici-
ous anaemia, but cannot be regarded as typical.
Further observation may give us more definite know-
ledge.

Regarding the progress of the case, it is in-
teresting to note that improvement followed a feb-
rile attack. Whether the rapid fall in “tempera-
ture after the administration of Beta-Naphthol was

merely post hoc or propter hoc one. cannot say.

The skin eruptions were probably due to the Beta-
Naphthol. The great and rapid improvement follow-
ing the administration of iron after the colour in-

dex had become low, is worthy of note.

CASE V.

A boy, aged 11, born in Antrim and residing
at Broxburn was admitted to the Royal Infirmary
under the charge of Dr James on May 5th 1900.
He complained of weakness of 6 months duration.
His father and mother were alive and healthy.

There was no history of any family tendency towards
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disease, but three brothers had died in childhood.

He had received good food.

His only previous illness had been measles th.arfj
9 years old. His illness was said to have dated

from a kick on the abdomen sustained while he was h
i

playing football in September 1899. He had not beeﬁ
|

much- affected at the time, but had begun to get paleﬂ

and by December, he had become very weak and had
occasionally complained of sickness. :

On several occasions it was stated, he had ?
vomited dark, altered blood. His parent=z had ‘
noticed fregquent ocozihg of blood from his mouth. 5

The bleeding had never been profuse, but almost;
constant. He had been treated at home with some
form of iron. At the New Year, he had passed a
small guantity of red blood by the rectum. He had
occasionally since passed blood by the rectum, but
it always, latterly, had been dark in colour.

The pallor and weakness had gradually increased
and a week before his admission, he had become un-
able to walk. :

On admission, patient was found.to be wéll
developed, extremely anaemic, but not emaciated. !
There was no evidence of injury or diseacse. On

the abdomen there were a few small naevi. |
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As regards the Alimentary System, the lips and
gums were exceedingly pale. Blood could occasion-
ally be seen oozing up around the teeth. The teeth
were good. There was occasionally sickness after
food. The bowels tended to be confinfg. The

ne

lowsr border of the liver in the nippleareached 1%

inches below the costal margin.

Haemopoietic System: There were no enlarged glands.

The spleen was not enlarged.

The blood was exceedingly pale. On puncturing
the skin the drop that exuded looked like serum.

Fibrin was much diminished, coagulation slow
and rouleaux formation practically absent. The red
cells numbered 485,000 white 2,184 per cmm. Hb. was
8%. There was great diversity in the size of the
red cells but there was not so much deformity as
might gave been expected. There were degenerative
changes in the red cells and well-marked polychroma-
tophilia. Several large, nucleated forms were
present. Leucocytes were diminished. A few myelo—

cytes were present (Plate VIII.).

Circulatory System: Patient complained of palpita-

tion and dyspnoea. The apex beat was in the 5th

interspace % inch internal to the nipple line.




There was visible pulsation of the carotids and-in
the epigastrium. on auscultation, there was a
long, soft, mitral systolic murmur, a systolic mur-
murtheard‘in the pulmonary area and a tricuspid,
systolic'murmur. Bofh aortic sounds were accompanit+
ed bf mufmurs.

The pulse. was 120, regular in time; rather ir-
regular in force. The tension was very low, volume
small. The respirations were guickened, otherwise
the respiratory system seemed healthy.

As regards the Integumentary System, there was
marked pallor, no yellow discolouration, and no
haemorrhages. The urine was pale, acid in reaction
with sp.gr. of 1012 and showed no abnormal constitu-
ents.

As regards the nervous system, the boy was
drowsy and at times restless. Volﬁntary motor
power was very much diminished, but the reflexes

were unaltered. The fundus showed no haemorrhages.

Treatment and Prpgress: The boy was put on milk

diet and treated médicinally with Lig. Arsenicalis,
in increasing doses and 3 minims of Tincture of

Digitalis thrice daily. He did not improve. On
May 15th, an injection of Brown-Séquard's bone marrow

and spleen juice was given. Next day an injection
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of antistreptococcus serum was tried. This was

followed by a rise of the temperature to 101 F.

Still there was no iImprovement. Bleeding from the

guns continued at intervals. The injection was

repeated three days later, but no reaction followed

and next day, the boy diéd. A sectio was not al-

lowed.
TABLE XI.
: Red Cells, White Cells. Hb.%  Colour
Date.
1000 per cmm. per cmm. Index.
May 5th 485, 000 2,184 8 .8
15 th 480,000 1,500 5 45
eoth 295,000 20, 000 5 o
TARLE XIT.
e e er
i pWhite céQQQ.
Date Polymorhho- Lympho- BEosino- Myelo- Megalo- Norme-
¥ pnuclear. cytes, philis. cykes. blasts. blasts.
May 15th B3 47 0 0 5 0
e 261th 25 WS 3 2 4 25

Befbre discussing this case, I should like to

give some notes of another fatal case of anaemia in a

boy aged 11l.

CASE VI.
A boy of 11 was seen on June 25th 1900 at his

home. His parents stated that he had suffered from

megsles when he was five, and that when he was seven
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he had taken a fit. They further stated, that he
had been 111 foxr 10 weeks and that'the first symptom
had been an attack of epistaxis.

Subsequently, epistaxis had recurred on two oc-
casions and a fortnight before he was seen, a rash
had appeared. A week later, he had an attack of

haematemesis.

The boy was found to be apathetic and drowsy and|

could not be got to answer questions.

He looked profoundly anaemic. He was Wéll“‘
developed, thin, buﬁ apparently not much emaciated.

His lips were coated with sordes. Teeth were
dirty, but not carious. Tongue,dfy and furred.
Bowels had been confined.

The upper border of the liver was found at the
3rd rib. Its lower border in the nipple line:s was
palpable & inch below the costal margin.

The submaxillary lymphatic glands were slightly
enlarged. The spleen was not enlarged.

The apex beat could be felt in the 5th interspac
internal to the nipple line.

There were haemic murmurs at all the areas and
there was the gallop rhythm. The pulse was 140 per
minute, irregular in time and force of very low
tension and small vojlume.

Respirations were 40 per minute, shallow and

sighing.

U
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There were humerous purpuric spots -~ petechiae
and vibicés - on the trunk: and limbs. There was
no oedema.

Urine was pale. Its sp.gr. was 1008, its re-
action acid. It contained no abnormal constituent.

He was ordered milk and beef tea and a mixture
containing digitalis and arsenic. Two days later
he was admitted to Dr James' Ward in the Royal In-
firmary, where an‘opportunity was afforded for exam-
.ining the blood. The blood looked pale. Fibrin
Was‘diminished. Plates were scanty and coagulation
was slow. Poikilocytosisiwas present, but not very
marked. There was some difference in the size of
the red cells. The red cells showed only slight
degenerative changes and no polychromatophilia.

The only abnormal cells found were normoblasts
(Plate IX.)

The boy died two days after his admission to

Hospital.
TABLE XIII.
Colour
Date. Red Cells. White Cells. Hb. TIndex.
Jan. 7th | 875,400 increased |14% .8
TABLE XIV.
Polymorpho- Lympho- Eosino- Normo-
nuclear. cytes. philes. blasts.
557 427 1% 7 per 1000 '
white cells|
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CASES V. and VI., form an interesting contrast.

Both were boys aged 11. Both came from mining dis-
tricts.

Their symptoms were remarkably similar and both
seem to have died from sheer bloodlessness.

Case V., was pernicious anaemia; OCase VI.,
haemorrhagic purpura.

In both cases the cause of illness was obscure.
It is hardly likely that the blow on the abdomen of
which there is a history in Case V., should have had
any direct causal connection with symptoms which
were not marked till three months afterwards.

The first symptom moticed in Case V. was pallor
and then bleeding from the gums.

In Case VI. epistaxis was the first symptom.

In Case V. the 'bleeding was all from the aliment-
ary canal, - gums,‘stomach, rectum.

In Case VI. the haemorrhage occurred as expis-
taxis and petechiae.

The effects on the Circulatory System were
somewhét different in the two cases. In both cases;
it was profoundly depressed, but in Case V. there
seemed to be a certain amount of reaction. There
was visible carotid pulsation and till near the end
fhe pulse was regular, its rate about 120. The

respirations were slightly quickened.
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In Case VI., there was a gallop rhythm with an
irregular bdulse of 140 per minute,-while.the respira-
tions were 40 per minute, shallow and sighing.

Mentally both cases were very drowsy, but while
Case V. could be roused and got to answer questions
intelligibly (while he had four hundred thousand red
corpuscles), Case VI. (with 800,000) when roused,
only displayed feeble signs of irritability.

Comparihg the results of the blood examinations,
we find in both cases, slow coagulation, scanty
fibrin and few plates.

Case V. showed the more marked poikilocytosis
and greater diversity 1In size.

In Case V. the red cells stained more darkly wit]
eosine and were of a slightly larger average size
than in Case VI., and there was polychromatophilia
which was absent in Case VI.™

Case V. showed megaloblaéts, normoblasts and
myelocytes. Normoblasts were the only abnormal
cells found in Case VI.

There was a higher percentage of lymphocytes
in Case V.

The last counts in Tables XI. and XII. should,
however, be omitted for purposes of comparison be-
tween thé two cases as they are complicated by an

“ Plate VIII. does not show all these points. The
field was selected as it showed a megaloblast.
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extreme terminal lymphocytosis.
The low colour index (for pernicious anaemia)

in Case V. is accounted for by the haemorrhage.

CASE VII.

A man, aged 73 who had been a butler, was ad-
mitted to the Royal Infirmary under Dr James's
charge on July 2nd, 1900.

-~

He complained of weakness, constipation and
epistaxis. .

His family hisléry was good and his circum-
stances had been comfortable.

He had always enjoyed good health till three
or four months before his admission, when it was
noticed that he was getting weaker and he began to
suffer from bleeding at the hose. The bleeding

had never been in great amount but it occured at

pretty frequent intervals.

The weakness had greatly increased and for seven

weeks before admission, he had been confined to bed.

On his admission, he was found to be well devel-

oped, but down in condition; his muscularity was
poor.

There was marked pallor and the face showed a
slight,lemonayellow tint.

The congunctivae were algo slightly yellowish.
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'Alimentary System: The.lipsAand gums were pale.
The tongué Was-dry; showed a slight coating of brown
fur, and was indented b& the teeth. The bowels were
consfipated. j

The abdominal parieties were flaccid. The

liver did not seem enlarged.

-

Haemopoietic System: There was no enlargement of

lymphatic glands or of the spleen.

The blood was very pale in colour, and coagul-
ated slowly. Fibrin was diminished and rouleaux
formation: was: very slight.

There was well-marked, but not extreme poikilo-
cytosis. The corpuscles showed great diversity in
size, the average being much increased. Nucleated
red cells were present. There were also a few
myelocytes (Plate X.). The red cells numbered

800,000 per cmm. The haemoglobin was 24%.

Circulatory System: There was not much dyspnoea.

Slight epigastric pulsation was noticeable. The
apex beat was in the 5th interspace an inch internal
to the nipple line. The heart did not seem enlarg-
ed. There was a long, soft murmur accompanying the
mitral systolic sound. The pulse was: 80 per min-
ute, regular in time and force. Tension low. Vol—

ume fair. The arterial wall was not thickened.
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The Respiratory System: seemed healthy.

Integumentary System: There was slight yellow dis—'

colouration of the skin.

The urine was amber in colour, acid and its
Sp.gr. was 1015,

Chemical examination revealed no abmormal con-
stituent, but the spectroscope showed the presence

'of urobilin.

Nervous System: Patient's mental poﬁ?s were below

par. Although he could answer questions concerning
his symptoms, he was practically a dement. The
sensory, reflex and motor functions were not marked-
ly impaired. His sight was good, and the fundus

oculi on each side looked healthy.

Freatment: Patient was treated with arsenic in
increasing doses. On Jul& 6th his temperature
showed a slight rise and an injection of 1 cc. of
antistreptococcus serum was given. No reaction fol-
lowed.

During September salol was given in addition %o
the arsenic. Retinal haemorrhages were now noticed

Patient got gradually weaker and died on Septem-

ber 25th 1900.
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TABLE XV.

Date. Red Cells. White Cells. Hb.Z Colour Index.
July 2nd | © 7800, 000 24 145
" l4th | 1,274,400 6, 250 30 120
" 25th | 1,360,000 33125 30 B
Sep.25th 937,500 20 1.6

TABLE XVI.

Per (ent

Pey 1000 white cells

Polgmorpho~ Lympho- Eosino- Myelo- Baso-

Megalo- Normo-

Wi

?ate. nuclear. cytes. philes. cytes. philes. blasts. blasts. bla
11y 2nd 67 ol .8 4 .1 4 3 (
' 14th 62 35 2 o1 o2 14 11 (
t 256th 56 40 3 3 0 10 80 {
3p.25th 43 56 0 5 0 205 120 4

On September 27th,

made by Dr Welsh.

a post-mortem examination was

The body showed great pallor with a slight

yellow colour also seen on the conjunctivae.

was considerable emaciation.

Rigidity marked.

There were five ounces of fluid in the peri-

cardium and 25 in the left pleura.

was much thickensd.

The

right was healthy and con-

tained five ounces of fluid.

The Teft pleure

There




The epicardial fat was very oedematous. There
was very little atheroma of the coronary arteries

or aorta. There was thickening about the attached

borders and Qorpora Aurantii of the aortic segments.
There was diffuse,fatty degeneration 6f the heart
muscle with thickening of the endocardium, but the
"thrush's breast" appearance was not present. The
left lung was very oedematous; the right less so.
The spleen was of a diffuse red colour. The
Malpighian bodies were obscure. The liver was dark
brown in colour and showed advanced fatty degenera-
tion. There was a well marked iron reaction, es-
pecially at the periphﬁry of the lobules.

The kidney cortex was atrophied. The papillae
were pale. The capsule was not adherent. There
were a few cysts.

The dura mater was greatly thickened and

oedematous and firmly adherent to the skull. The
intermal carotids were much thickened.

The mucous membrane of the stomach and intest-
ine sﬁowed no naked-eye change.

The bone marrow of the femur was of a diffuse
crimson colour and the medullary cavity was enlarged
Microscopically, the bone marrow showed a very large

number of nucleated red cells of variohs size.
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Many of the red cells showed karyokinesis.

The main interest of this case‘lay in the
wuestion of diagnosis. Against the probability.
of the case being pernicious anaemia were the emaci—
ation, the high percentage of polymorphonuclear '
cells and the fact that normoblasts appeared as
numerous as megaloblasts in looking over only one
or two films. Really "typical" megaloblasts were
very scanty.

Cancer of the stomach was suggested, but care-
ful examination failed to reveal any such condition.

On the other hand, the high colour index and
the decreasing percentage of polymorphomuclear
leucocytes were in favour of pernicious anaemis
which diagnosis was made during life and confirmed
by the autopsy.

The mental condition was fully accounted for .
at the "Séctio".

The great thickening of the duras was probably

due to the combination of old age and anaemia.

CASE VIII.

This case is merely mentioned in order that it
may be compared with the foregoing. The patient
was a man over 50 who suffered from cancer of the
stomach with some obstruction of the cardiac ori-
fice. The blood was examined the day after a some-

what severe haematemesis.
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The blood Looked pale, but not streaky. Coagu-~-
lation time about normal. Fibrin not diminished.
Roulegux formed readily. There was not much poikilo
cytosis or diversity in the size of the red corpuscle
and they were pale and small. There Waé no poly-
chromatophilia. Plates seemed diminished (Plate
XIII).

It is interesting to note that while the total
number of leucoéytes is diminished, probably due to
starvation, . the percentage of polymorphonuclear

leucocytes is high.

TABLE XVII.

i

Date. Red Cells. White Cells. Hb.7 $O394~

Sep. 1st 2,000, 000 55937 22 «58
; TABLE XVITII.
1
JDate Polymorpho- Lympho- Eosino- Myelo- " Normo-
} : nuclear. cytes. philes. cytes. blasts.
[sept.1st 88% 11% 0 1% 12 per 1000
} white cells.

CASE IX.

This case is also mentioned for purposes of com-—-
parison. |

A foreman boilermaker aged 40, residing in Leith,
was seen on June 2nd 19200. He complained of weakness

shortness of breath, and occasional pains in the bones

He had felt ill for about six weeks.
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' | His father died of heart disease., His mother
died young. Patient had been married twice. Up
till three years ago, he had been in the habit of
taking too much whisky.

Fifteen years ago, be became troubled with piles.
These bleed on an average about every two months.
Three years ago, he had a slight attack of delirium

tremens. He has been teetotal since.

Present Iliness: gix weeks agh, patient began to

feel weak and lost his appetite. He got breathless,
on slight exertion and once or twice has felt psins
in his long bones.

Patient is of spare build but fafrly muscular.

He has a brownish complexion.

Alimentary System: Lips and gums pale. A few

teeth are carious., Tongue furred. Appetite and
digestion fairly good. Bowels tend to be constipa-

ted. Liver not enlarged.

Haemopoietic System: The lymphatic glands and spleen
are not enlarged. |

The blood looks & falrly good colour and coagul-
ates readily. Rouleaux are ﬁot‘well formed; Dblood
plates and fibrin are not diminished.

There is very marked poikilocytosis and diversity
in the size of the red cells. Megalocytes are pres-

ent, but small sizes preponderate. There is no poly-
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chromatophilia and no mucleated red cells or myelo~

cytes were found. (Plate XIV).

Circulatory System: Patient suffers from dyspnoes

on slight exertion. He has occasional palpitatién
and giddiness. There is no enlargement of the heart
The first sound is rather faint, but tﬁere are no
Murmurs .« The pulse is 75 per minute and regular.
Its volume is fair, its tension low. The arterial

wall seems slightly thickened.

Integumentary System: There is occasionally slight

swelling of the mnkles at night and puffiness of
'the eyelids in the mornings. The urine is of amber
colour, acid, with a sp.gr. of 1014 and presents no
abnormal constituent.

The nervous system seems healthy.

TABLE XIX.
Date Red Gells.  VWhite Cells. HbZ. Somonr
June 2nd 3, 300, 000 5000 45 .6
TABLE XX.
Polymorpho- Lympho~- Eosino-
nuecliesrs cytess philes.
€0 38 2%

Memnwhile, at least, this case must be regarded
as one of secondary anaemia.
There is a definite history of chromic haemorr-

hage as a cause. The colour index is low and the
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percentage'of polymorphonuclear white cells is not
diminished. The history of pain in the bones and thd
great poikilocytosis are, howéver, suggestive of
pernicious anaemia and that possibikity must be borne
in mind as the features of that disease in its early
stages are not well known. -
The next two are well marked cases of pernicious
anaemia, in which I have had the opportunity of exam-
ining the blood, but have not the notes of the clin-

ical detaills.

CASE X.

A man over 50x The blood was pale and unusuél—
1y fluids It coagulated slowly. Pibrin was dimin-
ished. Rouleaux formation Was slight. Plates were
diminished. The red cells showed great variation,
but their average size was markedly enlarged. Poikilo-
cytosis was well-marked.

In stained fiims, degenerative changes in the
red cells were marked. Megaloblasts were numerous.

(Plate XV).
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Date. (Red Oells. White Cells. Hb.% §ﬁ§§§?
June 3rd { 1,112,000 6,250 30 148

U atn L 1,096:000 6,800 35 137

U 2 ] 924,000 6,408 3% 1.8

TABLE XXIT.

Pexr Uent: Per 1000 white |cells.
N +
rDate Polymorpho- Lympho-~ Eosino- Myelo- Megalo- Normo- lMicro-
Haa nuclear. cytes. philes. cytes. blasds. blasts. Blﬁsﬁg.‘
fune 3rd 37 58 4 1 8 0
i 8th 34 65 o 2 1
s 22nd 35 63 1t e 2 10

GASE.:XT.

A woman over 60. The temperature was 103°F.
when the blood was examined. It was very pale and
the corpuscles seeméd almost at once to form a pre-
cipitate in the plasma.

Coagulation was slow. The red cells showed an
increase in their average size, poikilocytosis and

marked polychromatophilia and fissuring. There

were numerous megaloblasts. (Plate XVI.).
TABLE XXIII.
{ » Colaur
Date Red Cells. White Cells. Hb.% Tndex.

July 10th|680,000 5,625 39 T




TABLE XXIV.

Der Cent. Per 1000 white cells.
Daté Polymecrpho- Lympho- Eosino- Baso- lMyelo- Megalo- Normo- Micro-
% huclear. cytes. philes.philes.cytes. blasts. blasts.blasts,
july 10th SASERE 2k e 2 56 10 2 2

CASE XiI.

A‘married woman, aged 48, residing in Edinburgh
was seen on September 4th, 1900.

She complained of breathlessness, weakness,

yellow colour of the skin and a slight cough.

History: Patient's father and mother are aiive and
have celebrated their golden wedding. She-is one of
a family of seven, all alive and healthy. Her home
surroundings are comfortable. She was mattied at
the age of sixteen. She has two children, both
healthy. Fourteen years ago she héd an abortion

followed by severe haemorrhage.

Previous Tllnesses: She had small-pox 29 years ago.

On several occasions she has had illnesses simi-
lar to her present one. The first was ten years
ago. At that time she was six months in bed. The
second was six years ago and the third only five

months ago. During the last attack, she became very
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yellow and was ‘treated with arsenic. She rapidly
improved and did not continue taking her medicine

although advised to do so.

Present Il1lness. About a fortnight ago, patient be-
gan to feel weak -and breathless and her skin became
yellow. She began taking stout to dinnef, but fouhdj

that it made her sick.

Present Condition: Patient is well developed. ~ The

muscles are soft, but adipose tissue is plentiful{
There is a slight lemon-yellow tinge on the skin and
conjurictivae.

The temperature has never been found above 98.6.

Alimentary System: The lips and gums are pale. The

teeth are very'bad. - In the upper jaw there is only
one cerious canine; 1in the lower jaw there are seven
black and carious stumps.

The tongue is moist and clean.v

Appetite is only fair.‘ Patient says she has
been troubled for nearly eight years by a sense of
nausea in the morning which does not disappear till
after breakfast. The bowels act regularly. The
abdomen appears healthy. No hepatic enlargement

can be detected.




74 .

-

Haemopoietic: The spleen is not enlarged. Therg
are no enlarged glands.

The blood lpoks pale and streaky. Fibrin is
diminished and coagulation is slow.

The red cells do not form rouleaux. There is
well marked poikilocytosis and great diversity in
size. The average size 1s considerably increased.
There is slight polychromatophilia. Nucleated red
cells and myelocytes are¢ present. Red cells num-

ber 1,400,000. Haemoglobin is 28%. (Plate XVIII).

Circulatory System: There is great dyspmnea on

slight exertion. No palpitation or giddiness.

There is slight epigastric pulsation. The
apex beat can be felt just outside the nipple line.
The left border of the heart at the level of the 5th
rib is nearly an inch outside the nipple line.

A long, soft, blowing,systolic murmur can be
heard at the kitral and pulmonary areas. There
is a bruit in the neck.

The pulse is 110, regular, of low tension.
Its volume is small. The arterial wall does not

seem thickened.

Respiratory System: patient complains of an irri-

tating cough but no morbid condition can be detected

on physical examination.
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Integumentary System: = There is slight swelling of

the ankles at night.

Genito-Urinary System: Urine péle, sp.gr.'logo,

acid, contains no sbnormal constituent. About a

year ago menstruation stopped for a period of six

montlis. - Five months there was a return on one oc-

casion. Patient has seen nothing since.

TABLE XXV.

D e

Colour
pate . Red Cells. White Cells. Hb.Z 1,40x.
Sept.4th | 1,400,000 5937 28 1

TABLE XXVI.

Date.

» Polymorpho-KEympho-Eosino-Myelo- Megalo— Normo-

Eniiclear. cytes. philes.cytes. blasts. blasts.

Bep.4th

48.5 48 .5 2 1 19 8

This case is a fairly typical one. The only
roints that méy now be.noticed are the unusually
long history (tén years, according to the patient's
story), the number of relapses, and the onset of the
first aﬁtack four years after a large uterine haem-

orrhage.




A labourer aged 33, single, was admitted to

Ward 31, Royal Infirmary on October 7th 1900.

Qomplaint:  Wyeakness, shortness of breatn and

giddiness" .
Duration: Two months.

Hisotry: Patient's family history is good. His
home is fairly comfortable. He works for three
hours before breaskfast, which generally consists of
ham or meat and tea. His mid—-day meal: is® carried.
At night, he has either fish, meat or porridge. Be
drinks on en average three pints of beer and one
glass of whiéky per diem. He smokes an ounce of
black twist gach week. At work he is exposed to

all sorts of weather.

Previous Illnesses: Patient had Scarlet fever in

childhood. Fifteen years ago, while serving as a
soldier in Natal, he contracted gonorrhoea. Three
years later he had malaria. He came home nine years
ago and says he has had recurrent attacks of malaria
about every two years since. The last attack was
about a year ago.

He states that he had an illness similar to his

present one four years ago.
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~and the skin has a very faintllemon-yellow tinge.

‘177.

Pressnt T11nss:  ‘Patient was iniiis sl boaitn
and at work til] two months ago. At that_time-a .
hammer fell on his head, while he was at Wéfk_ As
a result he had to keep his bed for a fortﬁight;'
When he got wp he felt very weak and had very little
appetité. He became breathless and giddy on eveﬁ
slight exertion. He therefore sought admission to

hospital.

State on Admission: Height 5 ft. 8 in., Weight

X2 st. 4 1bs, Development and muscularity good,

but the muscles are flabby. There is obvious pallor

Alimentary System: Lips and gums pale. Teeth bad.
Several are missing and some are carious. The
tongue is slightly furred. The mouth is dry, and
patient complains of a bad taste in his mouth.
Appetite is poor. There has been occasional
vomiting after food. Some flatulence. Bowels
irregular. The abdomen looks healthy. The liver
deep dulness begins at the 4th rib, superficial dul-
#i K

ness at the 6th and the lower border is 7z inch below

the costal margin in the nipple line.

Haemopoietic System: The cervical gleands are

slightly enlarged. The spleen is not enlarged.
The blood locks pale and coagulates slowly.
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Fibrin is diminished. Blood plates are fairly
numerous . There is well-marked poikilocytosis but
most of the corpuscles are normal in shape and size.
Pokychromatophilia is not marked. Several of the
red cells have no' ceniral concavity. Red cells
number 1,680,000.White cells 6,875 per cmm. Hb.20%.
Three normoblasts were seen in counting 1000 white

cells. (Plate XXI).

Circulatory System: Patient complains of pain over

the praecordia: dyspnoea, palpitation and giddiness
on slight exertion. There is visible pulsation in
the neck and suprasternal notch. The apex beat

can be fell in the 5th interspace half an inch ex-
ternal to the nipple line. It is weak and diffuse.
On percussion, the upper border in the parasternal
line is at the 3rd rib.

The left border is % inch external to the nipple
line at the level of the 5th rib and the right border
is 2 inch to the right of the sternum at the 4th rib.

A somewhat rough, . systolic murmur can be heard
at the mitral area.

Yhere is also a systolic murmur, softer in
characteryat the pulmonary area. The pulmonary
second sound is accentuated. At the aortic area
the second sound is loud and slapping. There is a
bruit in the neck. The pulse is 88 per minute,

slightly irregular, of small volume and loud tension.

The arterial wall is slightly thickened.
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Respiratory System: The reppirations are 20 per

minute, costo-abdominal. There is a slight cough
at timess There is no alteration of vocal fremitus
and no percussion dulness. On auscultation, the
sounds are vesicular, A few crepitations can be

heard at the bases during respiration.b

Integumentary System: The skin is moist and pale

yellow in colour._ There is no dropsy.

Urinary-System: The urine is gtraw-coloured, acid

in reaction. Its sp.gr. is 1008 and there is no
abnormal constituent. The nervous system. seems

healthy.

Treatment and Progress. During patient's stay in

hospitél, he was treated at first with arsenic, sub-
sequently with arsenic and iron.

His symptoms greatly improved, but improvement
was not so marked in the blood condition. After a
stay in hospital of just over five weeks, he went
for three weeks to the Convalescent Home. At the
end of fhat time, he felt stronger, but the number
of red cells had somewhat diminished although many of
the more serious qualitative changes were not so

marked.
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TABLE XXVII.
Date Red Cells. White Cells. Hb.% Colour Index.
Oct. 7th | 1,680,000 6,875 20% .59
"  9th | 1,600,000 | 8,333 207 .69
" aBth | 1,540,000 5,000 18 .6
W e0th | 1,472,000 =S5 500 22 74
" 927th | 2,060,400 2, 500 o7 .65
Nov. 3rd | 1,807,200 4,375 28 i
" 10th | 1,920,000 5,000 | 20 .52
Dec. 4th 738, 000 4,375 15 1.0
TABLE XXVIII.
Per. Cent. — igg(l)st{hite“
Date. Polymorpho~ Lympho- Eosino- Baso- Myelo- Megalo~- Normo-
nuclear. cytes. philes.philes.cytes. blagts. blasts.
Oct. 7th 33 65.5 .8 A0 0 3
s 13th 32 66.5 1 b0 0 0
" 20th 36 62.6 i 0 5 3 0
N 27th 40.5 57 .5 2 sl o 5 5
ov. 3rd 35 64 85 28 s2b 0 8
4 19tk 50.6 48 1 T8=0 0 2
Dec. 4th 62,5 36.2 55 0 0 0 0
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In this case we again find obscurity as regards
etiology.

‘Attacks of malaria seem to have been the most
important predisposihg cause. It is curious that
patient should attribute his illness to a blow on the
head. Its only effect probably was to direct
patient's attention to his symptoms.

The case may be regarded as a chronic one and
resembles Case II in this respect as well as in some

of its other features.

CASE XIV.

A brewery worker, aged 42 was admitted to Ward

31, Royal Infirmary, on October 16th 1900.

Complaint: "Weakness, breathlessness, swelling of

the feet and cold hands."

Duration: 10 weeks.

Hiastory: Patient's family history is good. He is
married and his home is comfortable. :i-The ' only
previous illness he can remember was an attack of

bronchitis when he was 16.

Present Tllness: Patient was at work six weeks ago.

Ten weeks ago, he first noticed his face becoming
yellow and he saw a doctor who prescribed blue pills.

He continued at work for four weeks, but felt very
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wealk. He says he couldlmanage his work (washing
barrels) when he got to it, but walking greatly
fatigued' Hineud. he hadteyenbuslly o piveidt ip be-
cause his "legs'failed". He next began to find
difficulty in kee@ing'his hands warm énd got breath-
-less on slight exertipn. |

He went to the sea-side for a fortnight but did
not improve. His feet began to swell at night.

On his return he sought admission to the Infirm-

ary.

State on Admission: Patient is & ft. 4 in. He is

well developed. His muscles are soft, but he has
plenty of adipose tissue.

He is obviously anaemic and skin and conjunct-
ivae show a slight yeilow tinge. Temperature 99 .4

The lips and gums are very pale. Several of
the upper teeth are carious. In the lower jaw they
are overcrowded, but in fairly good conditioﬁ.
Appetite is poor. Bowels rathef cdnfined. Abdomen

seems healthy. Liver is not enlarged.

Haemopoietic System: There are no enlarged glands.

The spleen seems slightly enlarged, but is not pal-
zpable. l :
| The blood looks streaky and coagulates slowly.
Rouleaux formation is absent and fibrin very scanty.
There is marked diversity in the éhape and size

of the red cells. Many have no central concavity
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and polychromatophilia and other degenerative chanpes
are marked. Plates are diminished, Megaloblasts,
microblasts and normoblasts are present. There are

also a few myelocytes. (Plate 22).

Circulatory System: There is dyspnoea on slight

exertion. Epigastric pulsation is visible, The
heart does not seem enlarged.

There is a slight, systolic murmur at the mitral
area. There is also a soft, systolic murmur at the
pulmonary érea. The aortic second sound is slapping
in character and acéentuated.

The pulse is 92 per minuﬁe, regular, of exceed-
ingly low tension and small volume. The arterial

well is not thickened.

Respiratory System: There is a slight cough at

times, accompanied by muco-purulent expectoration.
There is no alteration of vocal fermitus and no
percussion dulness.
The inspiratory murmur at the pases ig e dittle

harsh and there are a few ronchi.

Integumentary System: " The skin is slightly yellow.

There is oedema of the ankles.
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Urinary System: The urine is dark amber, and acid

and its sp.gr. is 1010, Chemical examination reveal
no abnormal constituent, bot on spectroscopic exam-
ination there is a well-marked absorption band due to
the presence of urobilin;

Nervous System: Patient is drowsy and sleeps a great

deal through the day. There are numerous retinal
heemorrhages in both eyes. The reflexes are unal-
tered. Patient is gsomewhat drowsy and his intelli-

gence is not of a high order.

Treatment and Progress: For the first five days

Lig. Arsenici Hydrochlorici and the Tincture of
Perchloride of iron each in 5 minim doses were ad-
ministered.

Patient showed no improvement and seemed 8o
seriously i1l that it was determined to try the ef-
fect of antistreptococéus serum.

On October 22nd therefore, the leucocytes were
counted and an injectién o lec of an}istrepto-
coccus serum was administered just before patient's
dinner. =

The leucocytés were again enumerated just beforg
tea in order as far as possible to avoild the disturb-
ing agéncy of digestive lesucocytosis. After the
serum was given a slight reaction occurred- and the

effects on the blood are shown in, Table XXX.
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TABLE XXIX.

Reaction.

irst OCount ) Time. Temp. Pulse.
Serum given.( 1.45 99 278
2.45 98.8 a0
3 .45 '99.2 90
Second Count 4,45 100 100
545 100 Al

: 5.45 100,82 - e L i

The temperature remained about 100°F. till

10.45, then graduvally fell and reached 99 at 2.45

Sl

and was down to 98.4 at 7.45.

TABLE XXX.

Total number of white cells before serum =

7812 per dmm.

cells.,

Total " %" H " after 1" = 10,3]}%E "
Polymorhpo- Lympho- Eosino- Myelo—- Basino= Megalo¥ Normo- Micro-
nuclear, cytes. philes. cytes. philes. blasts. blasts. blasts.
Before 58.6 41.5 g5 1 =5 12 8 %
pfter 69 30.2 e 4 10 15 | 18 1
Total Number of
Polymorpho-  Lympho-
nuclear. cytes per cmm.
ABefore Serum 4936 3501
After ] 7198 3114
2 Per Qént.
# Per 1000 white
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No further medicinal treatment was adopted for
a week as it was intended at the expiry of that time
to repeat the injection of serum.

On October 29th, however, patient complained of
a bad cold and cough: which kept him from sleeping.
Wheezing ronchi could be heard at both bases.

On October 31lst, there was much muco-purulent
expectoration and wheezing ronchi could be heard all
over the chest.

Cultures were made from the sputum and two organ-
isms were fQund. One was Frankel's pneumococcus and
the other the bacillus pyocyaneus.

A mixture consisting of Potassium Iodide gr.5

Aromatic Spirit of Ammonia M.b5
Tincture of Digitalis M.5
and Water

was given every four hours.

Next day soﬁe patches of percussion dulness
could be detected over both lungs posteriarly.

Although the tempefature began to come down,
patient did not improve. He continued to cough up
& large guantity of frothy muco-purulent sputum.

On November 4th, the iodide and ammonia were sfopped
and digitalis and arsenic were given. Patient died

on November 6th.
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PABLE XXXI.

pate Red Cells  White Cells. Hb.% ggégg? i
Oct. 16th 800,000 20 ie
" 19th - 728,000 8, 437 16 il
i eond ' 7,8184
, | %‘10,512 Jeopn gt o
" getn 712,000 | 6,987 14 .98 ,
Nov. 2nd 680,000 10, 000 18 1.0
" Brd. 530,000 10,000 14 Ly
wileth 5245960 9,375 14 1.3
TABLE XXXIT.
Polymorphb~>Lympho— Eosino- Myelo- Baso- Megalo—~. Normo- Micro-
Date. nuclear. cytes. philes. cytes.philes. blasts. blasts.blasts
ooty agtnl|! 874\ at.g 6 4 o =2 o 0 2
" 22nd| (56.5 41.5 +b 1 5 12 8 7
" iﬁgl' 30.2 4 4| o 15 18 i
" 26th| 56.5 42 L 0 30 7 5
Nov. 2nd| 68 30.8 0 e 24 10 2
o~ =ral e 31.4 .2 .2 0 50 16 2
o 28 0 o 33 16 6

On November 8th a post-mortem examination was

conducted by Dr. R. s Fleming;

The body was found %o be anaemic and somewhat

emaciated.

The skin was of a deep yellow colour.

®
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Lividity_rwas slight. Riigidity was absent in the
arms, marked in the legs. There WereAno adhesions
in the lef't pleura. In the_right there were a few
scattered‘adhesions posferiorly aﬁd over ‘the lower
ldbe of the lung anteriorly. The left pleﬁra con-
{tained 8 ounces ‘of slightly bile-stained fluid, the
fight five ouncés. The-pericardiuﬁ contained an

ounce of similar»fluidf

EEQEE; Both vehtricle§ were somewhét enlarged. * The
left was sliéhtly and the right markedly flaccid.
There was & milk Spot near the apex of the left ven-
[tricle énferiorly.

The righf ventricle was well covered with fat.
There was a considerable amount of colourless and non-
‘@dherent clot.in the pulmonary arterj and aorta ex-
{tending into the ventricles. There was a large amount
of colourless non-adherent clot in the right auricle
end appendix. The pulmonary artery showed slight
fatty changes in the intima.

The aorta was fairly healthy. There were slight
fatty changes near the cusps. The cusps sre fairly
healthy. The mitral and tricuspid valves were heal-
thy. The heart muscle showed fatty degeneration and
there was.fatty infiltration of the wall of the right
ventricle. The fat was of a bright cancary yellow

colour. The left lung showed recent pleurisy over
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its whole surface, most marked over the lower lobe
anteriorliy.

The bronchial tubes were congested and contain-
ed much thick, yellow nmuc us. On section the lung
showed marked oedema and on pressure pus exuded from
the smaller tubes. ' sz

There was extensive lobular pneumonia over prac-|
tically the whole of the left lower lobe.

. The upper lobe showed well-marked oedema and
near its root a few patches of catarrhal pneumonia.
Near the anterior margin of the upper lobe were some
well-marked areas of pneumonia and of collapse.

The right lung showed over its greater part
thick, fibrinous,pleuritic exudation.

The lower lobe was congested and oedematous and
there weré a Tew patches of catarrhal pneumonia near
the root. The upper and middle lobes were oedemat-
ous.

The spleen weighed 10 ounces, was slightly en-
larged, its capsule was slightly thickened and there
was a slight degree of acute congestion.

The liver welighed & 1lbs. 15 02: It was dark
brown in colour. It showed numerous haemorrhages
in the central zone. of the lobules as well as marked
pigmentation in the same areas. There was fatty

infiltration and a well marked free iron reaction.
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' The left kidney weighed nine ounces. It was
pale. The capsule stripped easily. The deep cor-
tex showed fatty changes.

The right kidney weighed six ounces. There
Were‘a few large, subcapsular cysts containing clear
fluid. Otherwise it resembled the left kidney.

The bone marrow was bright red in colour and
gelatinousflooking. The medullary cavity seemed
slightly dilated.

On microscopic¢ examination, numerous nucleated
red cells were found.-

The brain Was'slightly anaemic. The convolu-
tions were slightly atrophied. There was some exces
of cerebro-spinal Ffluid.

In the pons there were several minute haemorr-
hages dotted irregularly throughout its structure.
There were a smaller number in the medulla and a few
in the cerebellum. Throughout both hemispheres in
the ependyma and lateral ventricles, there were a
few scattered haemorrhages. The vessels at the base
were healthy. The eyss showed numerous retinal
haemorrhages.

This case was an unusually rapid one. TFhepre
was no pgevious illness of any important bearing on
the case énd the patient was at work less than three

months beflore he died.
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The blood when First examined, indicated & seri-
OuS pPrognosise. The only favourable point was the
comparatively high percentage of polymorphonuclear
leucocytesybut this may to a certain extent have been
due to a slight leucocytosis accompanying chronic
bronchitis.

The number of red cells élowly but steadily
diminished.

A certain leucocytosis accompanied the pneumonia
(for 10,000 cells must be considered a leucocytosis
where the usual figure has been between 5,000 and
8,000), but it was so slight that for that reason
alone one would have given a very grave prognosis
apart from the underlying question of pernicious
anaemia. In this case antis£reptococcus serum
seemed useless. ‘

One injection of 1 cc. may not be considered
guite a fair trial, but a definite reactibn followed
its use and there was a delfinite increase of leuco-
cytes during the reaction, so that we must admit
that the serum at least affected the blood, although

that effect did not appear to lead to improvement.
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SUMMARY OF CASES.

In the foregoing pages we have given the clinic-
al recbrds of nine cases of pernicious anaemia.

Though the number is small, a short summary of their
main features may be of some value.

As regards seX, six were males and three females.

As regards age, the extremities were 11 and 75.

0f the other seven, three were under 40 - 21,

27 and 35, The remaining foﬁr were between forty
and fifty. |

As regards Ltiology, there is no definite history
of a causal agent in any of the cases.

ITwo of the patients, however, ascribed their
illness to accidents and one to excessive cycling.

In three of the cases, there was no history of
previous depressing conditions of any kind, while the
others narrated a variety of antecedent conditions
more or less connected with the onset of their ill-

ness.,

Symptoms, etc. All the patiénts complained of

weakness and in seven of the cases it was the first
symptom noticed. It is interesting to note that in

a recently published series of 110 cases, @abot
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(American Journal of the Medical Sciences, August
1900) found muscular weakness to be the earliest and
the most frequent symptom.

Since Hunter (Lancet Jan. 27th, Feb. 3rd and
10th 1900) has put forward the view that dental
caries may be an important factor in the causation
of the disease, it is interesting to note the con-
dition of the teeth.

In four cases they were good; in one much
neglected, but not carious; 1in the remaining four
they were both decayed and dirty.

Five of the cases at some time were troubled
with sickness. Four had diarrhoea.

In four of the cases, the spleen was enlarged,
but in none of the cases was the enlargement marked.

Cardiec murmurs could be heard in every case,
The most constant murmur was a systolic mitral.

In five cases cough was complained of. In two
there were ﬁhysical signs of pulmonary conditions to
account for it, ‘but iﬂ the other three, the result of
physical examination was entirely negative. In
these three cases the cough Was short and irritating,
was not accompanied by expectoration and occasionally
kept theipatient from sleeping.

The specific pgravity of the-urine was ‘rather
low in all the cases. In four urobilin was present
at times. In one of these it was found on every

occasion
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on which the urine was examined. Symptoms refer-
able to the nervous system were present in five of
the cases.

One of these was Case VII, an old man of 73 who
had senile dementia.

The other four cases complained of tingling and
numbness of the fingers and one in addition complain-
ed of difficulty of vision, though no change in the
fundus and no error of refraction could be detected.

Tenderness over the long bones was found in
three cases, but in no case was it elicited without
a leading question.

As regards results, five cases died. 0f the
remaining four, only one so far recovered that the
blood films would not be looked upon with suspicion.
The other three passed from immediate observation
with red cells numbering 1,4605400, 1,400,000 and
738,000, respectively.

In spite of the vast accumulation of litera-
ture regarding pernicious anaemia, very little is to
be found regarding the bearing of the different symp-
toms on prognosis.

This is perhaps due to the belief that the re-
sult is practically Qlways fatal, buit since the dura-
tion varies so greatly'it is of importance to have

some indication of how anyindividual case is going.
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‘Information on this point is more readily ob-
tained from the blood examinations as welshall sub-
sequently endeavour to show, but detailed examination
of the blood is not always obtainable and in any case
i£ should be supplemented in every way possible.

The age of the patient does not-appear to affect
prognosis.

The incidence of such symptoms as sickness or
diarrhoea, yellow colour of the skin or oedema does
not appear to affect prognosis.

Patients may and frequently do improve after a
feverish attack, but on the other hand they may get
rapidly Worse.

Haemorrhages seem to be of grave prognostic
Omen . Four of our series showed this symptom and
all died.

James (International Clinics III, October 1897)
mentions 24 cases of which 12 died. Haemorrhages
occured in five of the fatal cases and not in any
of the others.,

F. W. Mott (London Medical Record, December 20th
1899) reports retinal haemorrhages in all of five
fatal cases.

Bramwell (Anaemia, etc., 1899 p.98) regards
haemorrhages other than retinal haemorrhage as of
grave prognostic omen, but does not consider the

latter so serious.
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Complications involving the respiratory system
appear to be of grave significance.

We may also note that urobilin occurred in the
urine in four of the five fatal cases and in none of

the others.
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THE BLOOD IN PERNICIOUS ANAEMIA.

The blood in pernicious anaemia presents a
series of changes which may be tabulated as follows:-

I. Gross Changes in

Colour

Fluidity
Coagulation time
Specifiic gravity.

0100
. - » .

II. Changes seen in fresh spetimens in

1. Thei s number of cells and plates,
2. Rouleaux formation

3. The amount of fibrin

4. The size of the red cells

5. The shape of the red cells

6. The amount of haemoglobin.

III. Changes seen in stained specimens in

. The staining reactions of the red cells
. The presence of nucleated red cells

« The relative proportion of the white cells
. The staining properties of the white cells
5. The presence of abnormal white cells.

The blood in anaemia due to'intestinal parasites
€.8.y, ankylostoma duodenale closely.resembles that
of Pernicious Anaemia. Ithave no personal experi-
ence of the condition, and leave it out of account

in the following description.)

I. Gross Changes.

1. Changes in Colour.

When the anaemia is not marked, slight pallor

may be the only noticeable feature.
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In more marked cases the blood may be pale and
yellowish and often looks streaky as if the corpuscle
were not evenly distributed in the plasma. In ex~
treme anaemia, precipitation of the corpuscles as
the blood exudes seems actually to occur. Usually
the precipitated corpuscles are red, but Coles ("The
Diseases of the Blood", 1898) has described an appear
ance like coffee grounds. Ihis T ‘caniconfirm, but
have only noted it in moribund cases and in these
not constantly.

Observations on the sp.gr. of the plasma in
these cases are required. Grawitz, however, states
that the plasma in pernicious anaemia has a relative-
ly larger amount of solids than in secondary anaemia
in which this precipitation of the corpuscles is not

S5EEN .

(3]

2+ Ohanges  in thg_fluidity.

The blood in pernicious anaemia is more fluid
than usual and has a lower surface tension. The
increased fluidity is generally proportionate to
the degree of anaemia. It is not generally marked
when the corpuscles are over 2,500,000.

3. Coagulation Time. (Changes in)

Coagulation time is delayed and this change may

persist after improvement in other respects.
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4. Changes in Specific Gravity.

Sp.gr. is always fliminished and the diminution

is roughly proportionate to the diminution of haemo-

| globin.

II. Changes seen in fresh specimens.

1. Changes in the number of cells and plates.

Diminution in the number of red cells is gener-

ally marked. The average number im our eleven

| cases at the Tfirsi examination was 1,048, 090.

Cabot ("Clinical Examination of the Blood"”,

1900) gives the average number when the patient first|

came under cobservation as 1,200, 000. In a more

recent paper (American Journal of the Wedical Sciences,

August 1900) he gives the following figures.
50¢, 000 - 1,000,000 in 27 cases
1,000,000 - 1,500,000 in 435 <i
1,500,000 - 2,000,000 in 34 "
Total cases under 2,000,000 - 106

2, @0@, 000 oy 2’ 500’ 000 4’
Total 110

The numbers may fall very low indeed. Our

lowest count was in the case of a boy (Case V.) with

haemorrhage from the gums, 295,000.

The lowest count on record is 143,000 (guincke).

The number of the corpuscles alone is of im-

portance from & diagnostic point of view. F. F. Henri

|

|
|
|
ﬁ
!
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(American Journal of Medical Sciences, Auguét»lQOO),'
writes as follows:-
"According to my experience there is no disease
except pernicious anaemia in which the number of
the red corpuscles is at any time reduced below
20 per cent. of the normal, i.e., below 1,000,000
per cmm."
With a reservation in favour of disease complicated
by haemorrhage, I am disposed to agree entirely with
this statement.

The number of red cells has a prognostic signif;
icance. The lowest count after which a remission
has Tollowed in our series is 840, 000 per cmm. An-
other case improved and remained well for a year
after the red cells had fallen to 872, 000. James
(International Clinics III, October 1897) states that
diminution to 500,000 with 10 per cent. haemoglobin
is only met with in fatal cases. Cabot (Américan
Journal of the Medical Sciences, August 1900) on the
other hand states that remissions may occur even
al’ter the red cells have Tallen as low as a half
million per cmm.

I know of no instance of remission when the red
cells had fallen below that figure.

A few weeks' observation of the number of the
red cells gives a pretty certain indication of how a
given case will go on. Thus a case whose corpuscles

are well under 1,000,000, say 800,000, rarely con-
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tinues long at that stage. If the corpuscles have
shown a distinct tendency to fall in about a fort-.
night, we may predict é fairly early termination.

On the other haﬁd, il the tendency of the cor-
puscles isbto rise, we generally find that our case
will fall into one of two groups.

(a) If the symptoms are well marked we may ex-—
pect a fairly satisfactory remission.

(b) 1If symptoms are not marked - dyspnoea, yellow
colour and fever absent or slight, the
case will probably run a somewhat chronic
course. The corpuscles will reach to be-
tween one and two million and remain at
that point, it may be, for years.

The number of white cells is always diminished.
Leucocytosis in adults is always due to a complica-
tion. The average number in our cases at the first
examination was 5, 687. This figure is consilderably
higher than that usually stated. This diminution
is of some diagnostic value as in many cases of
secondary anaemia, there is a marked leucocytosis.

Opinion varies as regards the numbers of the
blood plates. Stengel, V. Limbeck and Coles, are
among those who hold that they are increased while
Hayem, Muir and Gulland maintain that they are dim-
inished. In only one of our cases, and that not
quite typical, were they increased al the {irst exam-

ination. In all the others they were diminished.

They may be numerous in the blood during remissions.
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2. Changes in Rouleaux Formatvion.

Rouleaux formation is very slight in marked
cases and the red corpuscles are seen in separate
groups of four or five.. This condition seems to
depend, in part, at least, on two factorss-

(a) The paucity of corpuscles in a given amount
of plasma, and

(b) poikilocytosis and divefsity of size.
The latter point can be demonstrated by mixing
a drop of healthy blood with a drop of blood from a
case of pernicious anaemia. The healthy corpuscles
seem not only to form rouleaux with one another, but
also with some of the normal cells from the anaemie
blood, while the megaloCytes: and poikilocytes are

left solitary or in small groups.

3. Changes in the amount of fibrin.

Fibrin is always diminished and this diminution
persists even after the red cells have risen to above
3, 000, 000.

In one of our cases (IV.), it was increased, but
the increase was probably due to complication by

rheumatism.

4. Changes in the size of the red cells.

This is always a marked feature in pernicious
anaemiz, and in no other condition do we find such
diversity or such extremes of size.

While all sizes may be present, the average is

considerably increased and this is one of the charact-—
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eristic features of the disease. - It is -one of the
last features to disappear during a remission.

5. Changes in the shape of the red cells,
Poikilocytosis. :

In the great majority of cases many of the red
cells are deformed. Perhaps the commonest variety
is the oval Qell.v Now and again, we meet with a
case in which deformity is very slight. It ‘has be
stated that the amount of poikilocytosis depends on
the degree rather than on the type of the anaemia.
The statement is only partly true.

Occasionally we may find poikilocytosis less
marked in a severe case of pernicious anaemia than
a‘mild one, but on the whole, poikilocytosis is
generally much more marked in cases of pernicious
anaemia than in cases of anaemia corresponding in

degree but of another nature.

6% Chéhges in the amount of Haemoglobin.

The amount of haemoglobin is always reduced,
| but when the case is marked the reduction is not pr
portionate to the reduction in the number of cor-

puslces. Hunter (Practitioner, September 1889)

en

in

O_

considers this the only characteristic feature pres-

ented by the blood in pernicious anaemia.
Von Limbeck (Pathologie des Blutes, 1898) con-
siders it a feature of all severe anaemias, but his

view is not borne out by other observers.
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The relativehhigh percentage of haemoglobin is
due as Henry (American Journal of the Medical Sciences),

August 1900) points out to three factors:-

1. The large size of -the corpuscles.

2. The presence of microcytes which are often not
seen when counting the red cells and in any
case are not counted.

3. The highly coloured plasma during exacerbationsi

Erben (Zeitschrift fur Klin. Med., Band XL},
page 226) states that he has found the iron in the
blood lessened on the whole though the serum contains
it, and the red cells show an excess. He suggests
that in pernicious anaemia, either the haemoglobin is
richer in iron than normal, or the red cells contain
iron in some other form.

In all our cases, wWhose corpuscles were under
one million the colour inde& was one or over one ex-
cept in a fatal case (V.) with haemorrhages.

The colour index tends to be higher throughout
in pernicious anaemia than in other anaemias, but
the colour index is not above one nearly so constant-
ly as the text books would indicate, As the case
improves, the colour index tends to fall. A high

colour index is generally a serious indication.
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III. Changes seen in stained specimens.

8. Changes in the staining properties of the
redicells.

In any marked case of pernicious anaemia, the
majority of the red cells seem spherical and show no
central concavity. Others, however, may be repres-
ented by mere rings.

Streaks and fissures as first noticed by
Maragliano and Hayem are common.

The red cells take up basic dyes more readily
than in health aﬁh this character is more marked in
pernicious than in any other form of anaemia except
malarial.

The change is sufficiently marked in even mod-
~erately severe cases to be easily diStinguishable
without the aid of a microscope.

If a film of healthy blood and a film of blood
from a case of pernicious anaemia be made on differ-
ent parts of the same cover slip, to ensure exactly
the same technigque in staining, the difference is
striking. =

When eosine and methylene blue are used the
healthy film looks a bright red. The pernicious
anaemia film is dark purple.

The change is not so well seen with the naked

eye when Ehrlich's triple stain is used but with the
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micrdécope, While»the healthy red corpuscles appear
bright orange, the red cells in perniciou anamemia
appear dark brown or even greyish. The change 1is
often exceedingly well marked in the megaloblasts.

Granular degeneration of the red cells is fre-
quently seen. When methylene blue or haematoxylin
is used, either with or without an acid counterstain,
the affected cells show numerous, very fine, dark,
blue points. (See Plate XXIII.).

The change is not one which will much help in
the diagnosis of pernicious anaemia. Of itspprog-
nostic significance I am ignorant except that I have

only seen it in the gravest conditions.

2. TI'ne presence of nucleated red cells.

Nucleated red cells oécur in pernicious anaemia
in three varieties, megaloblasts, normoblasts and
microblasts, A few cases have been recorded - a
recent one by Sir Dyce Duckworth (B.M.J., November
10th 1900) - in which they were not found, but
their presence is of great diagnostic importance.
Indeed, when megaloblasts are more numerous than
normoblasts, the case is almost certainly pernicious
anaemia.

We do not, however, ihvariably find megaloblastg
the more numerous. Bramwell notes this in quoting

Cabot's statement of the blood conditions.
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(Anaemia and disease of the blood forming organs and
ductless glands 1899, p.68). As a case improves,
megaloblasts are apt to be outnumbered by the normo-
blasts and may disappear while normoblasts persist.
It is exceedingly rare to find megaloblasts in any
dondition simulating pernicious anaemia and in no
other condition are they numerous or as numerous as
the normoblasts.

Microblasts are more rare, but have the same
diagnostic and prognostic bearing as the megaloblasts
and their numbers may be taken together to compare
with the number of normoblasts.

The type of megaloblasts seems to give some in-
formation as regards prognosiss.

Thus the megaloblast  with a large nucleus
with obvious chromatin seems to be of more serious
import than the megaloblast which looks like a large
normoblast or the type with a smalj) dark nucleus.

Von Noorden first called attention to sudden
outpourings of nucleated red cells which have . been
termed "blood crises". These have generally been
found in the blood during recovery from haemorrhage.
Curiously, the only two instances in which I have met
with the phenomenen in pernicioué anaemia have been

in cases (V. and VII.) shortly before = death.
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In one case (V.) normoblasts were mostly found.
In the other (VII.) all forms had greatly increased
but the most numeroﬁs were megaloblasts of a normo-
blastic type.) See Plate XII).

3. Changes in the relative proportion of the white
cells.

As we have already seen, the total leucocyte
count is diminished and the usual condition is that
the polymorphonuclear cells are diminished, consequ-
ently the relative number of lymphocytes is high.

The usual condition is that the percentage of
lymphocytes is just under 50 or slightly higher.
Usually as the case gets worse, the percentage of
lymphocytes rises.

Ewing, however, has noted a rise of the percent-
age of polymorphonuclear cells as death approached al-
though no complication could be discovered.

Observations on the percentage of the white cells
week by week have led me to believe that a connection
exists between the temperature and the percentage of
the polymorphonuclear cells, although in other febrile
conditions no sueh connection can be observed.

The temperature may rise owing to a complication
and cause.leucocytosis. Ohviously in this case the
percentage of the polymorphonuclear cells will be in-

creased.
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On the other hand the temperature may rise
either as the result of a complication or as an in-
trinsic feature of the disease and either no increase
or an actual diminution of the total number of white
cells occur. Even in this case the percentage of
polymorphonuclear cells will be found to be increasedp

The conclusion we therefore arrive at is that a
rise in temperature causes a diminution in the total
number of lymphocytes, which may or may not be accom—
panied by a slight corresponding rise in the total
number of polymorphonuclear cells.

In other words, a rise in temperature causes an
increased percentage of polymorphonuclear cells at
the expense of the lymphocytes.

The following tabular statement from cases where
the data are sufficient and uncomplicated bears out

this view.
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I

Total Leuco- Percentage of

GaseiDates. Temp. cyte Count. Polymorphonuclear Remarks.
I. |july g28th |100 2, 500 67.26 872,000 red cells
Aug. 3rd | 99.5 4,375  53.46 1,182,000 " "
u o mist s ong 4, 650 49.46 2,000,000 " pEny |
SRIEC May 22nd 98.6 2,500 43.56 Lymphos.1400 per cmm.
Aafter serum [103.6 3, 125 59.40 1250 " "
June 15th |103 2,812 64 .34
July 30th | 98.6 2,500 54.38
IV. |Jan. 28th [101 6,250 75.24 840,000 red cells
Feb. 11th |104 2,812 84.16 1,200,000 " *®
Apr. 28th | 98.4 6,562 58.36 4,700,000 "
XI. |ljuly 1st [103 5, 625 78.28 680,000)" "
moribund.
XIV. fgct-82nd 99 S L8 56 .41 Lymphos.3501 per cmm.
~|after serum|100 10,3153 69,50 E o
Nov. 2nd |100.5 | 10,000 68.30 |
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It may be noted in this connection (see Tables I and
IEgthatin Cuse‘I with a falling temperature the
percentage of polymorphonuclear cells steadily fell
although the case:iwas impfoving,

In Case XIV: with a rising temperature the per-
centage of polymorphonuclear cells steadily rose al-
though the case was becoming worse.

We may further note that on sach occasion on
wiiich a leucocytosis was induced by antistreptococcus
serum, it was accompanied by an actual fall in the
total number of lymphocytes. The rule that the per-
centage of lymphocytes rises as the case gets worse
holds good only in the absence of fever.

Other factors, too, are of greattrimportance in
determining prognosis than the relative numbers of
the white cells, for the percentage of lymphocytes is
apt to be persistently high in a group of chronic
cases who do not improve but whose course is gener-
ally very protracted. In moribund cases, there may
be a terminal lymphocytosis. This is almost pecu-
liar to pernicious anaemia. (It occasionally
occurs in Leucocythaemia). An extreme example was
noted in Case V.

Though late in the day, it may be of value in
clinching a diagnosis befére the case 1s seen by the

omniscient pathologist.




The percentage of eosinophiles is sometimes in-

Creased, more commonly diminished. I agree with

Cabot's statement that no prognostic significance can

be attached to their numbers.

4, Changes in the stainihg properties of the
White Cells.,

Nothing of c¢linical importance has yet been
ascertained in connection with the arrangement of
the nucleus and the granules.

The iodine reactien described by Goldberger gnd
Wedss occurs occasionally in severe cases of per-

nicious anaemia, but as a clinical test of the con-

dition it is of 1little value. A good account of the

technique and significance of the reaction is given
by Theodore Dunham in the "Annals of Surgery" for
June 1900.

5. The presence of abnormal white cells.

A percentage of myelocytes may be found in per-
nicious anaemia. Cabot's average of 52 cases is 2%
Wheniit is remembered that the total number of leucoq
cytes is diminished their actual numbers must be ver)

small. Their presence is in no way distinctive of

pernicious anaemia. They are probably more numerous

in the more serious CasSes.
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VALUE OF THE BLOOD EXAMINATION

in

FFERENTIAL DIAGNOSIS.

In a well-marked case the blood presents fea-
tures easily distinguishable from those of any other
condition except the parasitic anaemia not likely to
be met with in this country.%

The differences between the blood in pernicious
anaemia and chlorosis need hardly be discussed out-
side a class—room.

Much has been written about the difficulty of
diagnosing pernicious anaemia from gastric cancer.

I cannot help thinking that this difficulty has been
exaggerated and that if in doubtful cases a careful
differentiallcount of 1000 white cells were made and
at the same time the numbers and character of the
nucleated red cells noted less would be heard of it.

Cabot and Henry have done good service in deal-
ing with this point in papers published simultaneous-
ly in the American Journal of the Medical Sciences
for August 1900.

Cabot writes:- "It is true that in two cases
of typical pernicious anaemia diagnosed as such by
Ehrlich himsell, a cancerous nodule the size of a
walnut was found in the stomach post-mortem, but

o

- See nolte Page 97.

v
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in such cases I see no sufficient reason for be-
lieving that the cancer was the cause of the
anaemia. Cancerous growths are not usually ac-
companied by any considerable degree of anaemia
until they have reached a considerable size. It
seems to me more reasonable to suppose that in
.Ehrlich's cases the cancerous nodules occurped
as a complication and not as the cause of the
anaemia. Latent cancerous growths complicating
other diseases have been repeatedly found and no
one would consider a case of nephritis or
phthisis due to cancer of the stomach because
such a growth was found in the stomach post-
mortem."

Again, Henry writes%- "I admit the possibil-
ity of a reduction of the number of the red cor-
puscles in gastric cancer to 40 or even to 30
per cent. of the normal, i.e., to figures
characteristic of pernicious anaemia although
I have never met witg such a dondition. Suppos-
ing such a case to exist I would regard it as one
of pernicious anaemia complicated with gastric
cancer or as. one of gastrid cancer complicated
with pernicious anaemia, for the figures last
mentioned are characteristic of pernicious

anaemia and not of gastric cancer."
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The following points as regards the blood
condition serve to distinguish the two diseases.

1. The reduction of red cells is greater in per-
nicious anaemia than in cancer.

2. The reduction of haemoglobin relative to cor-
puscles is not so great in pernicious
anaemia as in cancer.

3+ The average size of the red cells is greater
and polychromatophilia is marked in per-
nicious anaemia.
In cancer the cells are small and may show
fissures, but not so marked polychromato-
philia.

4, Megaloblasts are present generally in greater
number than normoblasts in pernicious
anaemia.

Their mere presence is of great importance as,
although normoblasts are common, megalo-
blasts occur with very great rarity in
cancer.

5. In the absence of complication, there is no
1eucocy§£§%% and in the absence of fever
there is;iymphocytosis in pernicious
anaemia. In cancer leucocytosis is the
rule. Lymphocytosis does not occur.

There are Eimes in the course of pernicieus
anaemia cases, when it is impossible to diagnose
it with certainty from the blood examination alone.
This is especially found in chronic cases and in
cases during a remission whose red cells number
between one and two or even three million and whose
colour index is low. The blood cannot be distin-
guished from that of secondary anaemia though the
real nature of the case may be suspected from the
high percentage of lymphocytes. Clinically , the

absence of any definite history of a cause and the
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lack of improvement add to our suspicions till an
attack of fever, dyspepsia or yellow discolouration
brings us nearer certainty. Sooner or later, how-
ever, the blood examination will furnish datd to

warrant a definite diagnosis.
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VALUE OF THE BLOOD EXAMINATION IN PROGNOSIS.

The prognostic value of the different features
of the blood has already been discussed.

It is now generally recognised that the disease
is fatal and six years is given as the limit of 1life
after the case comes under observation. Taking in-
to account the patient's history, however, many cases
must last longer.

| It is of importance for us to know what course
a giwven case is likely to run.

Four groups of cases may be distinguished and

in each group the blood characteristics have some-

thing in common.

I. Acute favourable cases.

This group is represented by Case 1IV.
1. The symptoms are marked.

2. Red cells are much diminished, but show a
tendency to rise.

3. Megaloblasts are atypical and not numerous.
4. Normoblasts are numerous.
5. The colour index is high but tends to fall.
€. Polychromatophilia is not marked.

7. The percentage of polymorphonuclear cells is
high.

8. Myelocytes are absent or acanty.
gourse:-

A remission to a fairly normal condition which

may be maintained for years.
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II. Chronic Cases. This group is represented by

gases 1. XELe, and XTI LT
1. ©Symptoms are not well-marked.

2. Red cells tend to remain about one or two
millions.

3. Megaloblasts are absent or scanty.
4. Normoblasts are absent or scanty.
5. The colour index is generally below oneg.
6. Polychromatophilia is slight.
7. The percentage of lymphocytes is high.
8. Myelocytes are scanty.

Goﬁrse:—

Apt to be chronic. Patients can work though
they feel weak,and though febrile attacks, etca,
may occur they have little bad effect. Improvement
seldom occurs but the duration may be for several

years.

III. Subacute Cases. This group is represented

hyE Gases-ilay s BB and X,
1. Symptoms are fairly well-marked.

2. Red cells about one million showing slow
and irregular tendency bo rise.

3. Megalobjlasts are numerous.

4. Normoblasts are less numerous than megalo-
blasts.

5. The colour index is high.
6. Polychromatophilia is distinct.

7. The percentage of lymphocytes is high in the
absence of fever. '

8. Myelocytes are fairly numerous.
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Courses—
Symptoms improve and the blood improves to a
certain e tcnt The duration is about two years,

but compllcatlons may cut it short.

IV. Acute Unfavourable Casés. This group repres—'.

ented by Cases VII.,. XI., and XIV. (Case V. also
belongs to this group, but is complicated by excess—
ive haemorrhage). : .
13 Symptoms are marked and there may be haemorr-
hages.

2. Red cells are about 1 000, OOO and tend to re-
main or go lower.

3. Megaloblasts are typical and numerous.
4. Normoblasts are less numerous than megaloblasts.
. 5. The colour index is high. |
6. Polychromatophilia is marked}

7. Percentage of lymphocytes is high in the ab-
:sence- ol Fevers :

8. Myelocytes may be numerous.
Course:-

A fatal termination in a few .months.

Treatment.
The treatment of pernicious anaemia is unsatis-
factory. Many different measures have been tried

and benefit has followed some of them. Unfortunately,
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results are generally published long before it is

the
known whether improvement noted has been permanent

A
or the case has merely undergone a remission.

Striking improvement has followed the indirect
transfusion of blood és described by Brakenridge
(Ed. M.J., Nov. 1892). '

Affleck (B.M.J., 1892) and Gibson (R Megey 0ct.;
1892) have also published cases in which marked im-
provement followed.

Of this method of treatment Gulland (Encyclo-
poedia Med. I. p. 171) states that when a case is
going down it does harm, when a case is improving
and there is a demand for fluid, it does good.

Again, improvement has foliowed the use of red
bone marrow either.fresh Qr as a glyéerine extract.

Cases aré recorded by Dixon Mann,(Lancet March
10th, 1894.) ; %he first successful case by Fraser,
(BeM.3., ‘June 1894,);Drummond (B.1M.J., May 1895,),Duck-
worth, (B.M.J., Nov. 1900>and many others. Von
Ziemsson recommended hypodermic injections of de-
fibrinated blood - 25 cec. into each thigh.

For the different symptoms a host of different
measures have been recommended.

Milk diet, artificially digested food, full

diet and wine have been recommended.
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Hydrochloric acid, Salicylate of Bismuth, Salol.
and Beta-Naphthol and the various nostrums of chem-~
ical houses have all their advocates. Recently
Cabot (American Journal, August 1900) has suggested
the use of purgatives in the hope of preventing the
absorption of pernicious substances from the aliment-
ary canal.

On the ground of Hunter's view of the pathology,
antistreptococcus serum has recently been employed.
So far as I know the only published result® is
Elder's case (Lancet April 21st, 1900).Striking
benfit certainly followed, but again we are lef't in
doubt as to the permanency of the improvement.
Eighteen injections, each of them consisting of about!
10. cc. of serum were given and it is stated that the
patient "had no constitutional symptoms after them."

In every instance of the administration of
serum in our cases a definite reaction followed in |
about three hours with doses of only 1 cc. No good
effect could be demonstrated. We must conclude that
either Dr Elder's case or serum was different from
those in our experience.

It will be noticed that there is no common
rationale for any line of treatment. Even arsenic,

perhaps the most widely used remedy,is given for a

3,
Since this was written Hunter has communicated a

case to the Royal Me@#ical Society of London (B.M.J.
March 30th 1901.)
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variety of reasons according to the belief of the
physician. Bramwell first introduced it judging
from its beneficial action in fatty heart that it
should benefit a disease in which fatty changes are
so marked.

Stephen Mackenzie (Lancet, Feb. 7th 1891) classes it
as an anti-haemolytic.

Stockman and many others hold that it stimulates
haemogenesis.

Hunter suggests that it acts locally on the mucous
membrane of the stomach and intestines.

Copeman holds that it lessens the vulnerablllty of
the corpuscles.

Whatever be its action, it is probably the most
useful remedy in pernicious anaemia we pPoOSSEss.

Whatever view of the pathology we adopt, our
main efforts as regards treatment must be directed to
stimulating haemogenesis. Even then, we are, as it
were, merely flogging a tired horse, but we must try
to keep the horse going.

I would venture to plead that our tfeatment
should be based on our knowledge of the symptoms and
the information to be gained by the blood examination
rather than on our belief in any one of the various
views of the pathology of the disease.

Thus when alimentary disturbances are present
intestinal antiseptics should be given and if severe,

the stomach may be washed out, but the mere theory of
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intestinal absorption of toxins should not lead us
to take these measures indescrimin: ately and in the
absence ¢f suggestive symptoms.

Where a case resists ordinary means and is
rapidly getting worse any one of the measures refer-
red to which seems most appropriate should be tried,
but in ordinary cases we might sum up the treatment
as follows:-

In bad cases rest in bed is essential. Care
must be exercised with regard to the diet, but as
soon as possible it should be as rich as the patient'p
digestion will allow. It will, at least, do no harm
to see that the teeth are attended to.

If ;gastro-intestinal symptoms arise, milk diet
and the administration of antiseptics such as Beta-
Naphthol should be employed.

Haembgenesis should be stimulated.

(a) When the colour index is high, say above .8
arsenic alone should be employed in very
gradually increasing doses.

Iron will probably do harm.

(b) When the colour index is lower than .8 iron

: and arsenic should be given together.

If the least sign of gastro-intestinal
irritation should occur, these drugs
should be stopped for a week unless the

patient's condition is urgent from excess-
ive bloodlessness.

48 Fountainhall Road,
Edinburgh,
April, 1901,
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