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of the disease than is the case in New York. In this series
the serum treatment of Types I. and II. infection was
commenced, so far as we can ascertain, within 48 hours
of the onset of the illness in 16 cases ; within 72 hours in
7 cases ; within 96 hours in 10 cases ; within 120 hours in
6 cases ; within 144 hours in 2 cases. Two of the Types I.
and II. patients who died received serum within 48 hours
of the onset and one within 72 hours.
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TABLE I.

Group.&mdash;S. = Serum ; C. = Control. B.=before;A. = after.
Figures in italics represent ages.
Remarks.&mdash;A. = alcoholic ; D. =chronic bronchitis and diarrhoea.
K.= meningitis and pericarditis ; P. = pericarditis and
extension ; N. = nephritis ; M. = died within 24 hours of admission ; tRo were uiacoiiscious when admitted ; B. = bronchitis
and asthma; U. =ulcerative endocarditis ; F. =auricular fibrillation ; St. =mitral stenosis ; L. = leuk&aelig;mia.

each dose (5 c.cm.). As it has been shown that
the earlier the serum can be administered the more
favourable is the result likely to be, it was decided
that the initial dose of serum should be given to the
patients as soon as the diagnosis had been established
and without waiting till typing of the organism had
been completed.
This resulted in a number of
of
Types III. and IV. receiving one or
pneumonias
more doses of serum before information regarding the
type was available. This waste was more than

’,sputum could be obtained for several days and

occasionally
puncture
I

it

was

not until actually after the crisis. By
of the lung substance over the affected lobe
found that in the majority of such cases a pure
TABLE III.

outweighed by the advantage of being able to begin
treatment earlier in the other cases. Table II. gives
the number of doses received by patients in the
different classes. Before serum was administered
to a patient inquiry was made as to whether any

I

TABLE II.

culture of the
The technique
obtained have

pneumococcus could be obtained.
of this procedure and the results

already been recorded.3
BLOOD CULTURE.

In 51 cases blood culture was performed. Ten
cubic centimetres of whole blood was removed from
the arm by venepuncture and was immediately
transferred to flasks containing 50 c.cm. of phosphate
broth (pH 7’6). The flasks were then incubated for
A
72 hours, being examined at daily intervals.
TABLE IV.

previously been given, and the presence of
undue sensitivity was sought by placing a drop
of normal horse serum in the conjunctival sac. During
the period covered by the inquiry 106 cases of lobar
serum

had

pneumonia

came

(e.g., absence
in 17 of the

of

under review.

sputum) typing

For various reasons
not carried out

was

The remaining 89 cases were
follows : Type 1., 29 ; Type II., 41 ;
Type III., 2 ; and Type IV., 17. The serological
type of the pneumococci present in the sputum was
determined by the usual macroscopic agglutinate
Unc. Uncertain.
method after mouse inoculation.
Details of the
technique and an account of the type incidence in positive result was recorded in 6 of the 51 cases, in
Edinburgh during the years 1929-30 are being each case a pure culture of pneumococcus being
obtained corresponding in type to that found in the
published by J. M. Alston and D. Stewart.2
sputum. No growth of pneumococcus was noted in

distributed

subjects.

as

=

LUNG PUNCTURE.

In certain cases in this series-most frequently in
those admitted at an early stage in their illness-no

45

cases.

The majority of the blood cultures
cases that were admitted early in the

were

done in

investigation,
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and it is interesting to note that death occurred in of the febrile period in this disease is available as a
all cases where a positive culture was obtained ; while standard for comparison. Many analyses have been
no patient who
survived showed a positive blood published showing the proportion of cases which
culture.
end by crisis on different days of the disease.4 From
these it is evident that, while in the majority of
Analysis of Results.
pneumonias the temperature begins to fall from the
sixth to the eighth day, there are many which run a
CASE MORTALITY.
A summary of the findings is given in Table I. shorter course. The accompanying chart compiled
The total figures are so small that it hardly seems from twelve series of records shows the percentage
distribution of the crisis in 7442 cases together with
justifiable to express the results as percentages. The the
limits of the figures given by the individual
distribution of the deaths, however, is striking. It will
observers
(shaded area). Taking the records of all
be observed that amongst the Type I. cases none of
the
of Types I. and II. together and
pneumonias
five
those who received serum died, while there were
the
fatal
cases, it is found that 24 were
deaths in the control group. Similarly amongst the omitting
treated
with
serum and 26 are available as controls.
Type II. pneumonias there were considerably fewer The
average age of the non-fatal serum cases is
deaths in those treated with serum. At first sight
33-8
and
that of the surviving controls 32.0 years, so
be
evidence
this would appear to
in
convincing
that
the
two groups are fairly comparable. When
favour of the serum, but closer scrutiny modifies this
the
of the illness is examined, there is at once
duration
view. It is well known that the death-rate in pneua very marked difference between the two
apparent
monia increases with age, rising from about 5 per cent.
under 20 years, to about 100 per cent. over age 70.4 groups, especially in the case of Type I. No less than
The serum cases and the controls are not closely 50 per cent. of the serum cases ended critically on or
similar in matter of age, since only the latter group before the fifth day, while the corresponding figure
contains subjects of 60 years and over (Table III.). for the controls is only 19-2 per cent. (The value for the
In the first two groups all the patients of this age 7442 cases mentioned above is 26-0 per cent.) When
died with the exception of one. It will be noticed it is considered that the later serum cases include some
that though two cases of 60 years of age affected with of the more severely ill patients, and that eight of the
did not commence treatment until the fifth day
pneumococcus of Type III. survived their illness, all patients
or later, the result is even more striking.
Experience
the others of like age in Group IV. and in the untyped
that
abortive
the
disease
has
shown
forms
of
occur
In
ended
it
will
be
class
observed
addition,
fatally.
more frequently amongst young individuals, cases
that several of the patients who did not receive serum
died within a few hours of reaching hospital, two were of three or four days’ duration being not uncommon
moribund on admission, and others were extremely amongst children. In order to give weight to this
ill and may have been adversely affected by being point, the ages of all patients under 15 years of age
moved to the infirmary late in the course of the are shown in italics in Table I. It is probable that the
disease. When consideration is given to these facts figures for the control group gain advantage from the
the smaller proportion of deaths amongst the serum inclusion of two patients aged 11 who had a crisis
The
on the third and the fourth day respectively.
cases would appear of less importance.
accompanying chart shows the percentage distributions
of the serum cases and the controls according to day
EFFECT OF SERUM TREATMENT ON THE COURSE OF THE
of crisis. Each group includes a single third-day
DISEASE.
crisis-a proportion to be expected from the published
Duration of the fever.-As is well recognised, it is tables. The values for the fourth and
especially
often difficult to ascertain exactly the day upon which for the fifth day in the case of the serum group are
the pneumonia commenced. A large proportion of the
greatly in excess of expectation, while the later
subjects in this investigation had suffered from some values are necessarily low. In the case of the control
series, the figures lie fairly close to the average values
TABLE V.-Fall of Temperature in Relation to First within the limits expected. Of the 50 non-fatal
cases of Types I. and II. it is well to notice that 18 who
- Dose of Serum.
received serum and 15 controls were admitted on or
before the fourth day, 3 serum cases and 6 controls on
the fifth day, and 3 serum cases and 5 controls after
the fifth day (Table IV.). Though the lateness in
beginning specific treatment in certain cases would
affect the total number of early crises, the two groups
are fairly similar as regards time of admission to
hospital. From the evidence submitted, it would
seem a fair deduction that the administration of serum
has definitely shortened the febrile period of the disease
"
cold " or catarrhal condition for a week to a month in a considerable number of cases. Table IV. shows
before the onset of symptoms which could be definitely the number of days which elapsed from the time
recognised as pneumonia. The earliest signs of the of giving the first dose of serum to the onset of the
major disease may either be those of an abrupt crisis. No less than 9 of the cases who were
febrile invasion, or local symptoms referable to the ’, admitted up to the fifth day of the illness had a
chest. There is thus often an element of doubt as to definite crisis within twenty-four hours (second day,
the exact duration of the illness, but every effort has 1 case ; third day, 2 cases ; fourth and fifth day,
been made to minimise this. The day of the disease 3 each). On the other hand, early administraon which the patients of Groups I. and II. came tion of the serum is not necessarily followed by
under treatment is shown in Table V. It will be abortion of the disease.
For example, the patient
observed that the majority of the patients were (Case 2) who commenced treatment within 24 hours
not admitted to hospital until after the third day of of the onset of his illness and received 12 doses
their illness.
of serum did not have his crisis until the sixth
A great deal of information regarding the duration day.
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EFFECT OF SERUM ON THE SEVERITY OF THE ILLNESS.

-

Height of the fever.&mdash;Thermal reactions following the
administration of serum have been reported.5 These
have not been seen in this series of cases. In a number
of instances the giving of serum has been followed by a
slight temporary fall of temperature of one or two
degrees, but variations of this magnitude are not
uncommon during the course of pneumonia.
One
or two cases appear to have a pseudo-crisis, but where

20-30.

Blood

culture-negative (twice).

Sputum and

gave culture of pneumococcus 1. Progress :
Given one dose of serum on admission, at 8.45 P.M., on the
third day of the disease.
Conjunctival test negative.
Following the injection the patient had a serum reaction
like asthma, with urgent dyspnoea, cyanosis, and pain in the
chest. One cubic centimetre of adrenalin eased the symptoms immediately.
This injection was followed by a fall
in temperature of 1&deg; with consequent rise of 1.5&deg; after
six hours. Eighteen hours after admission there was sudden
rise of temperature to 1048&deg; and he was given a second
No anaphylactic phenomena followed
dose of serum.
After this the temperature came down
this injection.
steadily to normal, within 24 hours of admission and six hours
after the second dose of serum. The fall in temperature was
accompanied by all the typical signs of crisis. A very
definite change was noted within a few hours of giving the
second dose, not only in the temperature but also in the
clinical condition of the patient. The ward sister, especially
who has had considerable experience in nursing pneumonia
patients, was impressed by the immediate improvement.
A similar asthmatic attack occurred in one other patient
who had previously suffered much from bronchitis. He had
never had
asthma, and the preliminary eye test was

lung puncture

negative.

DAY OF CRISIS
Chart shows the relative percentage distribution of the day of
crisis in 7442 pneumonias which ended by crisis. The average
values are shown by the heavy black line. The extreme limits
given in the12 different series from which the cases were
drawn are shown by the shaded area. The control cases in this
series (interrupted line) fall within expected limits. Serum
cases (fine line) show a large percentage of crisis occurring
on the fourth and fifth days of the disease.
a fall to normal occurred, the temperature usually
remained down. In certain cases the impression was
gathered that the serum, although it did not make
the patient afebrile, kept the temperature at a lower
level than is usual in pneumonia.5 Except where a
definite crisis occurred the pulse-rate and respirations
were not usually influenced by the giving of serum.
The temperature-reducing effects of the serum appear
to be more marked in cases of Type I. than in those of
Type II.
Leucocytosis.-In a number of cases observations in
the leucocyte count were made daily. The usual
reaction appeared to be a fall in the number of
leucocytes, roughly in proportion to the change in
temperature; an increase in white cells was only found
in one patient
Blood pressure.-No striking change in systolic
readings was observed.
There is no doubt in the minds of those who were
-watching the patients that the antiserum was of
.considerable benefit in certain cases even although the
- course of the illness was not shortened.
Many of the
patients appeared to have improved rapidly, becoming
more comfortable and less distressed shortly after the
:serum had been given. (See Case 2.) Clinical histories
of cases illustrating some of the more striking results
are given below.

Illustrative Cases.
OASE 1. Youth aged 18. Gave a history of " cold, cough,"
not feeling well," for seven days before admission. Continued at work till two days before admission. Pain in left
side of chest, cough worse, vomiting, headache two days
before admission; and spitting of blood one day before
admission. Examination : Consolidation of the left lower
lobe ; well nourished ; development good; acutely ill but
.no marked distress ; temperature 102&deg;, pulse 120, respiration

CASE 2.-A man, aged 28, had had pain in left side of
chest for one day before admission with slight cough, and
shivering. He was admitted on the second day of illness.
Examination :
Consolidation of the left lower lobe.
Patient extremely ill; collapsed ; cyanosis marked. Temperature 101-103&deg; ;pulse 130-140 ; respiration 40-50. Blood
culture negative (three times). Sputum, pneumococcus II.
Progress : This patient was admitted within 24 hours
of the onset of the illness, in a very critical condition. The
prognosis was noted at the time as " almost hopeless."
The white blood count was low, 8000. In all he received
12 doses of serum, injections being repeated every six or
eight hours for five days. During that time " life hung in
the balance." By the sixth day, however, definite signs of
improvement were noticed, and by the seventh day it was
obvious that the patient was going to live, all signs of crisis

being present.

It is interesting to note that there was a gradual fall,
both in pulse-rate and in respiration-rate, from the first
dose of serum, although the patient did not seem to be making
much headway. The ward sister, who also has had large
experience in the nursing of pneumonia patients, attributed
the recovery to serum. After the third and fourth doses
of serum both doctors and nurses clearly noticed signs of
improvement-less restlessness leading to natural sleep,
less apathy, more coherent speech, sweating, and increased
quantity of urine.
CASE 3.-A man, aged 39, had pain in the left side, with
cough and insomnia for three to four days before admission.
Examination : Consolidation of the left lower lobe. Blood
culture negative. Sputum, pneumococcus I. White blood
count 9000.
Temperature 103’; pulse 100 ; respirations
40-50. Progress : This patient was chosen as a serum case
because of the severity of his condition. Admitted on
the fourth day, he was collapsed, cyanosed, and ashen-grey
in colour-in short, extremely ill. He received one dose of
serum two hours after admission, and within four hours his
temperature had fallen to 99-5&deg;. In another eight hours
it had fallen to 97&deg; F. A second dose was given 18 hours
after admission, but by this time-that is, before the end
of the fourth day-the crisis had occurred.
CASE 4.-Boy, aged 16, was feverish, with vomiting six
days before admission ; on the next day he had cough and
pain and on the third day rusty sputum. Admitted on
fifth day. Examination : Consolidation of right lower lobe.
Well-nourished adolescent ; no marked distress but severely
ill. Temperature 103&deg; ; pulse 120 ; respirations 30. Blood
culture negative ; sputum, pneumococcus II. Progress:
Admitted on the fifth day, one dose of serum was given
at once. This was followed by a fall in temperature of 2&deg;.
A second dose of serum four hours afterwards was followed
by relief, and by a fall of temperature to normal. A slight
rise of temperature to 101&deg; occurred eight hours afterwards,
and a complete crisis took place 12 hours later. The recovery
was uneventful.
CASE 5.&mdash;Man aged 30. Pain and cough for two days before
admission ; vomiting and rusty sputum for one day. The
patient was moderately alcoholic. Examination : Consolidation of the left lower lobe ; nutrition and development good ;
Blood culture negative
cyanosis ; marked dyspnoea.
Progress : Reaching
(twice), sputum, pneumococcus II.
hospital on the third day of his illness, the patient was given
a dose of serum, followed by further three doses at fourhourly intervals. Crisis occurred within 24 hours, with very
marked improvement in general condition.
CASE 6.-Man aged 45. Indefinite " flu " 14 days before
admission. Severe pain and vomiting three days before
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headache ; weakness two days. Examina- cervical glands were enlarged and tender. The heart was
right lower lobe ; thin ; nutrition dilated, and an apical systolic murmur was present. The
There were a few
poor ; marked cyanosis ; very marked distress ; painful spleen and liver were not palpable.
cough ; rusty sputum ; drowsiness marked. Temperature scattered petechi&aelig; over the trunk.
104&deg; ; pulse 130 ; respirations 30-40. Blood culture negative
Blood Counts.
(twice).
Sputum, pneumococcus II. Progress : When
admitted to hospital on the third day of the disease patient
(1) Red cells. (:, White cells. (3) Haemoglobin. (4) Colouradmission,

and

.

tion : Consolidation of the

was in a
were

collapsed condition.

Three injections of serum
given within 24 hours followed by very marked improvement, and crisis occurred by the fifth day of the illness.
.

index. (5) Polymorphonuclear cells. (6) Lymphocytes.(7) Large
mononuclear cells. (8) Myelocytes. (9) Leucoblasts.

Summary.
.

The evidence submitted suggests that the administration of Felton’s concentrated antiserum is of
distinct benefit in the treatment of lobar pneumonia
due to organisms of Types I. and II. Its action appears
to be greater in the case of Type I. pneumonias.
The records show that there were fewer deaths
amongst the cases who received serum. Serum
treatment seems to lessen the severity of the disease
and undoubtedly shortens the febrile period in
a proportion of cases. Many cases appeared to become
less ill and more comfortable as a result of the injections.
Anaphylactic phenomena were observed in two
patients after the first dose of serum, although in
both cases the preliminary eye test was negative.
It is probable that the beneficial results would have
been more striking had it been possible to commence
treatment at an earlier stage in the disease, and if
the supply of serum had permitted more frequent

injections.
The writers wish to acknowledge their indebtedness to
Dr. J. M. Alston and Dr. Donald Stewart and to Prof. Stanley
Davidson for help in carrying out the investigations.
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THE

following observations on three cases of acute
myelogenous leukaemia, lend support to the opinion
of Dr. F. J. Poynton and Dr. A. A. Moncrieff1 that
the tissues, and the blood-forming organs in particular, are capable of reacting to infective processes
in a great variety of ways and in varying degrees.
The main features of these cases are an intensely
severe sepsis in the mouth, associated with a marked
and increasing secondary anaemia, and a white count
in the early stages showing a leucopenia affecting
the granular cells, followed by the appearance of a
leuk&aelig;mic blood picture of myelogenous type.
a male aged 19, was admitted to hospital on
12th, 1928, with a history of increasing weakness,
giddiness, and headaches, following the lancing of an
abscess in the mouth " two months previously. A severe
epistaxis necessitated his admission for blood transfusion.
There was nothing of importance in his previous history ;

Anisocytosis and poikilocytosis were present in all counts.
were seen in the later counts.

Normoblasts

PathologicaZ Tests.-A culture from the teeth gave haemolytic streptococci, but blood cultures were negative. A
gastric test-meal showed complete achlorhydria. The
van den Bergh reaction was within normal limits.
The patient had several blood transfusions, local dental
and oral treatment, and an autogenous vaccine. The spleen
became palpable about the beginning of December. His
general condition improved considerably until towards the
end of December.

He died

on

Jan. 1st, 1929.

Necropsy.-The body was emaciated. There were petechial
haemorrhages scattered over the trunk and upper limbs.
The lungs showed early diffuse broncho-pneumonia. The
heart was dilated, flabby, and pale. The liver (5 lb. 2 oz.)
was large, fatty, and a tawny-red colour.
Free iron was
present. The spleen (1 lb. 1 oz.) was large, soft, friable,
and purple.
The swollen pulp obscured the trabeculre.
The marrow of the sternum was a muddy grey colour ;
that of the tibia was reddish-grey.
Microscopical Appearances,-The spleen and the marrow
from the long bones showed extensive myeloid hyperplasia.
Many normoblasts were present in the marrow. Section
of the liver showed severe fatty change around the portal
radicles. Collections of immature myeloid cells were numerous.
in the portal spaces.
CASE 2, a female aged 28, was admitted to hospital on
March 1st, 1929, with a four months’ history of increasing
lassitude and giddiness. Her teeth had been bad for some
time, but her doctor told her that nothing could be done
till she was stronger. A fortnight before admission she
developed an acute feverish illness, which was associated

with a sore-throat and swollen face.
Her appearance bore a striking resemblance to that of
the previous case. The temperature was 103&deg; and swinging
in type, the pulse-rate 140, and the respiration-rate 30.
Pallor was marked, and her face was so swollen around
the mouth that the latter could only be opened with difficulty. There was noticeable f&oelig;tor of the breath. The
gums were swollen and cedematous and almost completely
obscured the teeth. The discharge from the gums was
serous rather than purulent.
Severe stomatitis was present.
The cervical glands were enlarged and tender. The heart
was not noticeably enlarged ; the sounds were feeble and
tic-tac in character. Bronchitis was present. The spleen
was palpable one inch below the costal margin and was
rather soft.
Blood Counts.

CASE 1,

Nov.
"

healthy male.
markedly pale, with the right side of his face
Anisocytosis and poikilocytosis were present in both counts.
(around the mouth) puffy and swollen ; he had difficulty in
opening the mouth. There was a high temperature of I There were 140 normoblasts per c.mm. in the first count.
swinging type (103&deg;-100&deg;), a pulse-rate of 120, and a
Pathological Findings.-A culture from the teeth yielded
respiration-rate of 30. There was a severe ulcerative
condition of the mouth; the gums were swollen and h&aelig;molytic streptococci, but the blood culture was negative,
oedematous, and oozed blood-stained muco-pus.. The the van den Bergh reaction normal.
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chrome injections intravenously, the patient went downhill
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