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PNEUMONTIA

———eQm———

Qsler (1), in the latest edition of his "Principles
and Practice of Medicine” (1905), thus defines pneu-
monia:- "An infectious disease characterised by in-
*Plammation of the lungs, toxaemia of varying intens-
"ity, and a fever that terminates abruptly by crisis:
"gsecondary infective processes are common: the micro-
"coccus lanceolatus of Fr;nkel is present 1in a large
*proportion of the cases.”

“As a disease, pneﬁmonia has been gradually grow-
ing in importance, till now 1t claims even more vic-
tims than tuberculosis, and has earned for 1tself the
title. once applied to that disease, of “"Captain of
the Men of Death".

According to Dr. Hector McKenzle, out of 30
millions of people, 200,000 are eaéh year affected
with pneumonia, and of these 32,000 dle annually from
its ravages.

Dr. Reynolds, comparing the number of cases of
pneumonila with those of tuberculosis during the last

twenty years for the whole of the Unlited States, says
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thaf, during that timé, the deaths from tuberculosis
have decreased by 20.7%, while those from pneumonia
have increased by 7.4%.

Taking Chicago alone, in 1860 there were from
tuberculosls 25 deaths in every thousand of the popu-
lation, while in 1900 there were only 15 deaths per
thousand of the population from this cause.

But from pneumonia, while 1n 1860 there were 4.40
deaths per thousand of the population, in 1900 this
nunmber had increased to 10.

As in the past we have attacked tuberculosls and
have already reduced the death rate from phthisis by
exactly one half, i1s it not time to set ourselves to
combat this lncreasingly grave disease, and may we not
go forward with the hope that pneumonla, at least 1in
epidemic form, will at no distant date be quite wiped
out? Already 1n America steps are being ﬁaken against
it, on the same lines as against tuberculosis.

Dr. Darlington, Health Commissloner of New York,
has 1ssued a circular .of instruction to indicate pre-
ventive measures for opposing the spread of pneumonia
and other infectious diseases.

Reynolds of Chicage consilders it a highly con-

taglous disease, due to inhalation of its germ. He
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advises that great care should be taken of the sputun,
as 1n tuberculosis: that the patients room should be
carefully cleaned and ventilated: that houses should
be better ventilated, especilally in winter when there
is more crowding: that laymen are to be taught clean-
liness, and the young and the aged are to be carefully
guarded.

He wrltes in his Bulletin (6) dated November 1903:
"Pneumonla 1s a dlsease of civilization; it 1s begotten
"of overhousing, overcrowding, overclothing, over-
*eating and drinking, overcoddling - all the hygienic
"defects of civilized 1ife which make for the weaken-
"ing of vital resistance.”

Anders has complled a table which shows that
pneumonia is more or less llmited to centres; and
those correspond in the main to the most densely popu-
lated areas, with their allied conditions of squalor
and poverty. He is convinced of the necessity of iso-
lating our cases of tonsillitis, bronchitls and pneu-
monia, and of nursing them after the manner of a con-
taglious dlsease.

In Chicago the disease has, I believe, been made
notifiable, and in New York a commlssion has been ap-
pointed, to enquire into the subject.

PNEUMONIA was recognised in the early days both
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by Hippocrates and Gaien. Morgagnl identified the
clinical features of the disease with solidifiéation
of the lungs. Laennec, Cruvellhler and Rokitansky
completely described 1its pathological anatomy, sep-
arating it from pleurisy with which it had been con-
fused; and 1ts dlagnosis by auscultation was one of
the most lmportant results of Laennec's great dis-
covery. Addison proved that the exudation took place
into the alr vesicles, not inte the interstices of the
lung, and Rokltansky described the fibrinous character
of this exudatlon, and gave to the disease the specif-
ic term "ceroupous”, as opposed te the catarrhal or
lobular form. More recently Bennett wrote his clas-
sical work on pneumonia, and sought to influence
physiéians against the blood-letting treatment, which
had been reintroduced by Sydenham and was then in
vogue. After his time the introduction of the ther-
mometer further aided our knowledge 1n glving the
characteristic temperature curve of the disease.

Tn 1882 Friedlander discovered an oval-encapsuled
micro-organism in the rusty sputum of pneumonic pa-
tients, and 1n 1883-5 Talamon, Klein and Sternberg
found a lanceolate organism, and thelr researches were
confirmed by Frankel and Weichselbaum, the former of

whom has glven his name to the most characteristic
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6rganism of the diseaée. the pneumococcus of Frankel.

From the older idea of a disease localised 1n
the lung, explained by Wilson Rox in Reynold's "System
of Medicine" (18), as an inflammation of its vesilcular
structure, we have passed to the conceptlon of a spe-
cific fever, often infectious, with protean manlfesta-
tions, it may be a lung consclidation, an empyema, or
a peritonitis, 1t may be only a bronchial catarrh, or
even a slight sore-throat.

Opinion has been educated slowly. and the 4iffi-
culty of finding a position for pneumonia among the
classifled diseases was well exemplified by Sturges,
who sald: "It is both a local inflammation and a
"special form of fever. For a full recognition (he
would not say for its essentlal existence) lung in-
"flammation is necessary, but the presence of such by
"no means secures the presence of pneumonia. Its
"position of isolation is further secured in that the
“lung 1tself does not actively participate in tﬁe
~changes that occur within it, and therefore the
"pneumonic process 1s 1In fact special and suil generis.”

Bacteriology has greatly aided us in our concep-
tion of pneumonia as a systemic disease. Rosenow,
Baduel and Gargano have found that an invasion of the

blood stream by the pneumccoccus, takes place in all
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cases of pneumonla, ahd that with more efficlent meth-
ods of culture and taking larger quantities of blood.
the organism can be recovered 1n every case. We are
not to take this phenomenon as a2 specially grave sign,
as some have done, but as an ordinary feature of the
disease. One of the most striking examples of the 1n-
vasion of the system by the diplococcus is reported by
Spitta. M.D., D.P.H. (16) 1n the B.M.J. Novemher 15th
1902. It 1s that of a child aged 17 months who took
pneuronla; five days after the crisis she had an in-
flammatory exudation into the left elbow-joint, six
days later an empyema. In the sputum, the exudation
from the joint, the pus from the pleura, as well as
in the cerebro-spinal fluid and the blood, the diplo-
coccus pneumoniae was found. Death took place seven
weeks after the onset of the pneumonia., and again the
pneumococcus was found in the fluid squeezed from the
lungs, and in the elbow joint.

In the New York Medical Journal 1904, Willlson
speaks thus strongly of pneumonia:- "In spite of
"modern teaching with regard to the acute infectious
“Porm of the disease, the old idea seems still to dom-
"inate the minds of the professlion as well as of the
"laiety that pneumonia is an inflammation of the lungs

"due to exposure to cold and wet, and that it occurs
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"except in rare 1lnstances, in damp and cold weather,
"also that 1n different cases recovery or death occurs
"without reference to one another. It is an infection
"of the general system in which the lungs primarily
"suffer. The fatality in pneumonia is not due to in-
volvment of the lungs so much as to the general sys-
"temic infection and to the crippled cardiac action,
"which may finally give way altogether. It 1s one of
"the contagious diseases.”

As to the infectious character of pneumonila, that
has been coning more and more into promlnence. For
many years outbreaks of pneumonia in epldemlc form
have been reported, but the difficulty in dealing with
these 1s that often some other form of dlsease such
as influenza or enterlc fever has been present, and
one cannot say therefore whether these epidemics have
been primary, or only secondary to the other dlseases.

Hirsch., however, glves a record of 187 outbreaks
in which the pulmonary inflammation is primary, and
which can be explalned by no known etiological factors.
These occurred from the 16th to the 19th centuriles,
in Italy, France and 1n North America. Only six are
assigned to the British Isles.

In Switzerland an epidemic form of pneumonia

occurs at the time of the meltling of the snow and ice
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masses of the Alps, and is called the "Alpenstich".

As early as 1877 the anatomical lesions of a
severe type of infectious pneumonia occurring in
Florence are given by Banti. The main features of
the morbid anatomy of these cases were a dark colour
and fluldity of the blood. fatty degeneration of the
cardiac muscle, swelling and softening of the spleen.

In his "Collective Records”, Professor Humphrey
. (17) classifies the outbreaks of pneumonia thus:-
fa) "epldemic"” or presumahbly one cause affecting many
people at the same time: (b) "pythogenic”, or due to
sewer gas: (c¢) "infectious”, where the disease can be
'distinctly traced from one to another.

Dr. Finlayson records an interesting localised
outhreak which occurred in 1879.

An 014 lady resided at Garslochhead with her
daughter. In the spring of the year she ilnvited her
married daughter, Mrs. C., and her four children to
stay with her - these arrived on 10th April.

On 30th April the eldest child took i1l with
feverlsh cold and a little coryza. On the sixth day
there was dulness and faint tubular breathing over
the lung, and the same day the crisls occurred. There
was some enlargement of liver and spleen, and the

chlld recovered completely.
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On 6th May two of the other children and the
grandmother became 111. The latter had signs of
‘pleuro-pneumonia at the left hase, and some left
otitis media. Progress was slow but satisfactory.

In the two children the disease was short and sharp,
lasting four or five days. There were no signs of
consolidation. but there was douhle otitis media in
one case, and earache and deafness in both. Vomilting
was a marked feature at the outset.

The mother, Mrs. C., had accompanied her children
to Garelochhead on 10th Aprlil. She was however in
Glasgow from the 16th to the 23rd April; but returned
to the house of the grandmother, and took her children
back to town on the 8th of May. She herself felt well,
though perhaps slightly run down.

' Suddenly on the evening of 10th May, she hecame
sieck and vomited; complalned of violent headache and
pains’in the bacﬁ, had a high temperature and delirium.
On 16th May., slight dulness was made out over the up-
per lobe of the right lung. both in front and behind,
which becamé more marked two days later, but there

was no tubular breathing. Earache in the right ear
was also complained of. On 19th May she died.

At the post mortem examination, typical grey

hepatisation was found in the upper lobe of the right
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lung, which had a coaiing of recent lymph, and there
were some soft adhesions.

No further illness occurred in the same house,
and the sﬁccessive inmates have remalned healthy.
There were no other cases in Garelochhead at the tlme
to throw light on this epidemic.

Three other cases occurring in a Roman Catholiec
family in Leith may also prove of Interest.

The first was that of a girl of about six years,
who was admitted to Hospital with peritonitis. She
died and the diplococcus was'found in the peritoneal pus

Shortly afterwards her brother, aged four years,
was admitted with empyema, and the same organism was
found in the pus: after operation, he recovered.

At the same time the baby, aged about ten months,
was suffering from a bronchial catarrh, which in all
probability was alse due to the pneumococcus. |

The study of the bacteriology of pneumonla teaches
us that not all pneumonias are due to the same organ-
ism, though the diplococcus is most usually the cause.
Some, as the Middleshorough epidemic (10), are due to
Klien's bacillus, and some to the pneumo-hacillus of
Friedlander. The epildemic coming under my own notice
was due in all probability to the diplococcus, and an

account of it is gilven below.
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LEITH INDUSTRIAL SCHOOL EPIDEMIC

T ¢ L

~ On the 29th of March 1902, there was admitted to
Leith Hospital from tﬁe Protestant Industrial School

for Boys, John McKinley aet. 16 years. Four days pre-

viously, the 25th March, he had shivered and com-
plained of severe pain in the right side of his chest.
~ On the 26th March. the pald hecame worse, and he had
a short dry cough.' On the 28th, he began to expec-
torate thick tenacgous mucus. As he had not slept
since the heglnning of his illness and was getting
worse, the visiting doctor sent him to Hospital. On
admisslion 1t was seen that he was a boy of poor phy-
sique, narrow chested, and growing fast. The family
history showed the mother had died of consumption.

On examination on the fifth day of 1llness, he was
slightly cyanosed, temperature 103.2%, pulse 120, of
low tension, respirations 40. He stlll complained of
paln over the lower 1ob? of the right lung, had a
short cough and a tenac;ous rusty expectoration. The
phyéical signs polnted to consolidatiocn of the lower
lobe of the right lung. Restlessness and cyanosis

increased, the temperature rose to 104.4°%, the
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leucocytes numbered 23,000 per cublc millimetre. On
1st April, the eighth day of illness, the right pleural
cavity was aspirated and 13% oz. of fluid withdrawn,
of which the first ounce was almost pure pus, the rest
was clear fluid. Shortly afterwards he sank., the pulse
numbered 160, was very soft and dilcrotic; and early on

2nd April, the ninth day of illness, he died.

POST MORTEM REPORT, 2nd April

The right pleural cavity contains about 1% oz.
of purulent fluid. Recent lymph 1s adherent to the
surface of the pleura.

Right Iung. The upper and middle lobes are in
an advanced stage of red hepatisatlon; the lower lobe
is congested. The left pleural cavity is normal.

Left Lung is congested, but crepltant throughout.

Pericardial Sac contains about 1% oz. of puru-
lent fluid. Recent lymph 1s adherent to the pericardi-
al surfaces. There are numerous petechial haemorr-
hages inte the pericardium.

Heart. Antemortem clot 1s present in the right
ventricle, extending into, but not adherent to the
pulmonary artery.

Spleen contains recent red infarets numerous and
large.

Liver 1s in a condition of eloudy swelling.
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BACTERIOLOGICAL EXAMINATION

Films from /a) pericardial pus contain many gram
positive coccl, mostly in pairs, and of well marked
lancet shape: a few of the cocci are in short chains.

From (b) Heart-blood - no bacteria visible.

Fron (c¢) Splenic pulp, a moderate number of round
cocci in pairs or short chains of six to eight members,
one or two short bacilll.

From (d) Purulent fluid from right pleural cavity,
many'gram positive coccl mostly of definite lancet
shape, and in pairs. A few arranged in chains of not
rnore than eight members.

Cultures (a) from purulent fluld in right pleura -
a pure culture of diplococcus pneumoniae In abundance.
The colonles on agar, small "dew-drop” colonles con-
slsting of gram positive oval cocci. Bouillon sub-
culture was rendered diffusely turbid, and there was
no growth in gelatine slab sub cultures.

(b) From pericardial pus. Scanty growth of col-

onies of diplococcus pneumonlae in pure culture.

On 3rd April, five days later, two patients ware
admitted to Hospital from the Industrial School. The

one Robert FEagle, aet. 15 years, had felt sick and

had vomited three days previously, 1.e. 31lst March.
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On 1st April he had been séized with severe pain in
the right side of the chest and back. The same day
he developed a short cough and a reddish sputum.

The other John Ross, aet. 12 years, had shivered
and vomlted the day before admission, 1.e. 2nd April.
On the 3rd, he began to suffer from pain in the right
axillary reglion, and to expectorate thick mucus streak-
ed with blood. Herpes appeared on the lips and nose,
more marked on the right side. On admlssion both boys
looked 111. Temperature 1010-1020, pulse 106, resplira-
tions 34. Both had furred tongue, but took nourish-
ment well. The physical signs in the case of Robert
Eagle were deflnite. and consisted of dulness and
tubular breathing over the whole lower lobe of the
right lung, with expectoration of the prune-juice
type. In the case of John Ross, the physical signs
were indefinite, and the expectoration streaked with
blood. The temperature in the former case after reach-
ing 104°, fell to normal on the evening of the eighth
day; in the latter it fell on the 5th day. 1In neither
did 1t rise again, and in both convalescence was un-
interrupted. The leucocytes became normal on the
13th and 11th days of 1llness respectlively.

On the 5th of April, two days later, there was

admitted another bhoy from the School, Willlam Macewen
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aet. 15 years. Four days previously he had had a
rigor and vomited once. The following day he began
to suffer from a short cough. On admission he had
flushed face., herpes on both sides of the lips and the
right cheek. His tongue was furred, temperature
102°, pulse 110, respirations 48. There was short
cough, with rusty tenacédus expectoration, but no
definite physical signs in the chest. The tempera-
ture fell to normal on the ninth day of 1llness: it
rose again to 101° on the 11th, but after that became
normal. and convalescence was uvninterrupted.

On the 9th April, four days later, John Abel.
aet. 15 years, also an Industrial Schoolboy, was ad-

mitted. His 1llness had started four days previcusly

with pain in the right side of the chest. On admis-

sion he had signs of consolidation - dulness and tubu-
lar breathing - over the lower lobe of the right lung.
On the morning of the sixth day of 1llness, the tem-
perature was 1030, but the same evening he had a
crisls, the temperature fell. and remained normal for
éight days. A patch of pneumonia then appeared at the
base of the left lung, with recrudescence of tempera-
ture for seven days: after which convalescence was un-

interrupted.
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Five days later, on 14th Aprill, two boys were

admitted from the School, Robert Pryde and William

Blair, aet. 14 and 10 years respectively. Prvde's
1llness had begun five days previously with vomiting
and pain in the left side of the chest just below the
nipple. Blair had had a rigor two days previously,
and also complained of pain in the left side of the
chest. worse on breathing deeply or on coughing. His
temperature on admission was 101.40, pulse 110, res-
pirations 30. He had slight dulness over the lower
lobe of the left lung, and sonorous ronchil were heard
on auscultation over the dull area. The same evening,
the third of the illness, he had a crisis, the tem-
perature coming down and remaining subnormal till his
discharge, twelve days later, The leucocytes did not
fall to the normal number till the seventh day of 1l1l1-
ness, or four days after the crisis. Pryde's 1llness
was of a more severe type. On admission hils tempera-
ture was 104.2°, pulse 112, respirations 40. There
were signs of consolidation over a small area of lung
covered by the left scapula, but no expectoration.
The same evening, the sixth of his illness, the tem-
perature fell to subnormal, butfon the eighth day it
had again reached 102°. It fell again to normal on
the 10th day. The leucocytes did not reach the aver-

age number till the eleventh day. Convalescence was
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uninterrupted.

There now occurred an interval of fourteen days,
and 1t was hoped that the epidemic had ceased.

On the 28th of April, however. another Industrial
Schoolboy, James Hislop, aet. 9 years, was admitted to
Hospital, having on the previous day vomlted and com-
plained oof pain in the right side of the chest in
front. On admission he had a short cough, scanty ex-
pectoration, and signs of a small patch of pneumonia
at the right nipple. with pleuritic friction over it.
His temperature. which was 102.6° on admission, fell
to normal the same night, but rose to 105o the follow-
ing day, and remained at that level for a week. During
the following week the temperature was somewhat lower,
and on the thirteenth day of illness 1t reached nor-
mal. The leucocytes, however, had kept during thils
time at about 20,000 per cublc millimetre, and on the
fourteenth day of 1llness, the aspirating needle was
inserted over the dull area in the second right inter-
space, and some thin greenish pus withdrawn. A sec-
ond asplratilon on the 29th day of 1llness gave no re-
sult, but as the temperature had assumed a hectic
character, the needle was inserted for the third time.
on the 34th day, the 1% oz. of greenish pus withdrawn.

Resection of the fourth rib was performed on the 36th




Records of Temperature, Pulse, Respiration, Stools and Urine, from Day of
In the case of ylgerf /3 ~  Occupation

Day of Month.

of Disease

Pulse.

Stools

Urine.
YOUNG J. PENTLAND, PUBLISHES, EDINBUR & LONDON



18
day and 2% oz. of pus,‘and a pus clot evacuated.
After thils, recovery was uninterrupted, the patient
being sent to the country after an 1llness of fully
two months' duration. In the first samp}e of pus suh-
mitted to bacteriological examination, many cocci were
found. all extracellular, all'%ram,posjtive diplococel.
Some were lancet-shaped, others oval, others rounded
in form. Also many small round.ﬁram negative bhodles

were found, possiblg coccl, possibly degenerated frag-

ments of pus cells. The culture on agar resulted in

a pure growth of a bacillus of the coll group, which
did not ferment glucese. In the second sample of pus.
cultures on serum-agar showed a pure culture of diplo-
coccus pneumoniae.

On the same day as the last case, namely 28th
April, another boy from the Industrial School was ad-

mitted, namely Alexander Gordon, aet. 13 years. He

also had taken 111 the day previously with rigor,
vomiting and pain in the right side of the chest. The
physlcal signs ware indefinite, but the temperature,
which had reached 104° on the evening of admlssion,
became normal on the following day, the third of the
11lness. It rose again, however, and oscillated he-
tween 103° and normal until the tenth day, after which

1t remained normal. The leucocytes had not quite




Ip- /nybd

A

ffcoor* of Temperature, Puhe. Respiration, Stools and Urine, from S f- Dap of

f iWm iTrtArUa

Day of Month.
Day of Disease

k£

Pulse,

Stools.
Urine.

YOUNG J. PENTLAND.

Aged 70§, Ooeupat,on_

a%-"r

fCfL tftp f

PUBLISHER, EDINBURGH & LONDON.

Ifex



10.

19
come down to their average number on the eleventh day,
the last on which a bleod count was made. After the
tenth day, convalescence was uninterrupted.

Also on the 28th April, John Waddell aet. 10
years, was admitted from the School wilth dyspnoea and
praecordial pain. Temperature was 101°. The illness
had begun the day previously with rigor and vemilting,
and he complained of breathlessness and pain aver the
praecordium. On admission he was found to ha?e recent
pericarditis and pleurisy at the hase of the left
lung. There was evidence of old endocarditis. The
temperature came down to normal on the third day of
fllness, but oscillated between 101° and normal till
the ninth day. after which it remained normal or sub-
normal. He was dilscharged convalescent on the forty-
Sixth day. |

After this came an interval of fifteen davs, dur-
ing which time search was made as to the probable cause
of the epidemic. The school was disinfected, Dr.
Robertson, the Medilcal Officer of Health for Leith,
himself inspecting the School, and the food stores
altered, in the hope of destroying the specific cause.
Four more cases. however. occurred towar@s'the end of

May, after which the epidemic ceased.
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On the 16th May, James Brown, aet. 15 years, was
admitted from School to Hospital. His i1llness had
started seven days previously with slckress, vomiting,
and paln over the lower lobe of the left lung. As'he
had improved on the fifth and sixth days of i1llness,
he had been allowed up. The day before admissian.
however. the pain had increased 1n severity. and he
was sent to Hospital. There had been no cough. On
admission temperature was 101.80, and there were signs
of consolidation at the hase of the left lung, with
possibly a small amount of fluld in the left pleural
cavity. His temperature became normal on the eighth
day of 1illness, and the leucocytes which had reached
20,000 in number, came down to the average number on
the tenth day of 1llness. From the eleventh to the
fifteenth day the temperature remained normal, but roge
to 100° during the sixteenth and seventeenth days,
falling again on tpe two succeeding. As 1t fluctuated.
however, between 99° and 100° from the twentieth to

twenty-eighth, the left pleural cavity was explored

with a negative result. The temperature now began to

fluctuate, reaching 101.2° on several occaslons, and
the leucocytes now numbered 25,000 per cubic millimetre.
On the thirty-fourth day of illness an aspirating

needle was again inserted at the angle of the left
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scapula, and 2 oz. of pus withdrawn. This contained
diplococci. The temperature remained normal for three
days after aspiratior, and on the thirty-eighth day
of 11lness the needle was again inserted, this time
wilth a negative result. As the temperature, however,
became hectic in type. he was transferred to the Sur-
glcal Ward, where, on the forty-first day of 1llness.
a regection of part of the seventh rib on the left
slde was performed. A very small quantity of pus was
found in the left pleural cavity. but the superjacent
tissues had become infiltrated with pus, presumably
from the previcus aspiration. Convalescence was un-
interrupted except for a rise of temperature lasting
three days, due to some inflammatory reaction round
the wound. The patlent was discharged well on the
seventieth day. A culture made from the pus obtained
from the pleural cavity, resulted in a pure culture
of the dliplococcus pneumoniae.

The next case was admitted one week later, name-

ly on 23rd May. It was that of James Boyne, aet. 16

years. He had been at his usval work in the Industrial
School till six o'clock on the previous evening, 22nd
May. At night he had a rigor. On the morning of the
23rd he complained of glddiness and pain in the back

of his head. He was delirious and vomited at intervals.
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Temperature 103°. About 6.30 p.m. he became uncon-
scious and was brought to Hospital. On enquiry, the
patient was said to enjoy fair health. but to suffer
from frequent attacks of cold in the head. On admis-
slon he was unconscious, but very restless, rolling
his head from side to side on the plllow. The face
became alternately pale and flushed. The pupills were
dilated and equal, the abdomen retracted., the reflexes
normal. There was no aural discharge. Pulse 80.
Temperature 104°, respirations 40. Shorﬁiy after ad-
mission he vomited two ounces of greenish fluid. The
examination of the chest was negative. He died at
11 p.m. the same evening.
POST MORTEM REPORT, 26th May

Head. Dura 1s tense. There 1s well marked
purulent lepto-meningitis covering the whole vertex
of the brain, more marked on the left side, less
-~ marked at the base. No signs of tubercular disease
are present in the Sylvian fissuresor at the base.
The brain substance 1s soft and cedematous.

Spinal Cord. The superflcial vessels are con-

gested. Round the dura is a thin gelatinous substance
apparently due to congestien. Purulent lépto-men-
ingitis 1s especially marked in the upper half of the

cord.
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The other internal organs are congested - the
spleen is semidiffluent. The thymus is enlarged, and
there is some considerable enlargement of lymphatic
glands 1in the mesentery, and of lymph follicles in
the small intestine. and especially in the caecun.
BACTERIOLOGICAL EXAMINATION

Several films from both the spinal and cerebral
meningeal pus were taken: the appearances are in hoth
cases ldentical. Outside the pus cells are many cocei.
mast of which are of well marked lancet shape and in
palrs; a few in short chains of six cocecil are present;

all the cocci ame'éram positive, and on specilal stain-

ing, capsules are seen round the diplococcl. There

are no intracellular bacteria. Cultures on agar and
blood serum both show pure cultures of diplecoccus
pneumoniae, which doss not grow on gelatine at room
temperature.

On the 26th May 1902, three days later, Willjam
Lindsay, aet. 13 years, was admitted from the Indus-
trlal School. At 2 mp.m. on the previous day. he wak-
ened with frontal headache and vomiting. The former
persisted 12 hours, the latter 30 hours. The same
day he had cough, but no expectoration; there was no
pain in the side. The following day his temperature

was 103°, and he was sent to Hospital. On admission,
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the temperature was 105.60, pulse 128, respirations
32, lsucocytes 32,000 per cubic millimetre. There
was some bronchlal catarrh, but no evidence of lung
consolidation. On the evening of the third day of
illness, the temperature fell to normal, but the leu-
cocytes still numbered 20,000 per cubic millimetre,
and the temperature rose again to 104° the same even-
ing. The next morning, however, the fifth day of

dlsease, the temperature fell ta 97°, and convalescence

‘was uninterrupted, although the bronchial catarrh di4

not- subside for a few days. A hlood culture taken
about the sixth day of 1llness proved negative, and
he was discharged well on the twenty-second day. This
batient had had pneumonla two years previously.

On the 27th of May, the last case of the epidemic

admitted from the School and treated in Leith Hos-

pital, occurred, namely Colin McKenzie, a van-driver,

aet. 15 years. The same morning he had wakened with
frontal headache and pain in the left side of the
chest Half an hour later he vomited, and when seen
by ‘the medical officer, had a temperature of 103°.

He was immediately sent to Hospital. His brother was
at the time in the Children's Hospital. Edinburgh.,
with pneumonia. On admission, temperature was 101.4°,

but the same evening 1t rose to 103%. The patient
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was drowsy, had a slight cough, and tenacgbus blood-
stalned expectoration, which contained mumerous
pneumococcl. There were no definite physical signs.
The temperature, and also the number of leucocytes,
became normal on the fourth day. and remained so for
ten days, when a slight relapse took place lasting
four days. There were the usual febrile symptoms,
but no lecalised disease, and the patient was dis-
charged well on the 31st day.
' These were all the Cases treated in Lelth Hos-
pltal, but another case occurred in Glasgow. Charles
Gardner, one of the Leith Industrial School hoys, went
to Glasgow to spend a day wlth his mother, towards
the end of June. While there, he became suddenly
111, and was taken to the Workhouse Hospital, where
he passed through an attack of pleuro-pneumonias end-
Ing by crisis. 1In due time he returned to Leith School
quite recovered.

Another case, already referred to, namely

Alexander McKenzie, aet. 4 years, brother to Colin

McKenzie, took pneumonia while living at home with
his mother in Leith. He was admitted to the Chil-
dren's Hospital., Edinburgh, on the 16th May 1902,
complaining of vomiting, pain in the étomach, diarr-

hoea, and cough, of five days' duration. On examina-
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tion he had signs of pneumonia at the apex of the
left lung: on the ninth day of 1llness the c¢risis oc-
curred, and he was discharged well on the twenty-

fourth day.




TABLE I

EPIDEMIC OF PNEUMOCOCCAL INFECTION OCCURRING IN BOYS' PROTESTANT INDUSTRIAT, SCHOOT,, LEITH, 1902

———————————— 000~ mmme e
o Date Day Date Days Diagnosis
No. Name = . Age of of of in and Maximum Bagteriology Result:
: Admission IYllness Discharge Hospital Complications - Leuococytosis
1 John McKinley 16 yrs. 29 Mar. 5th Died 4 Right Aplcal Pn'ia, Right (1) 24,000 p. emm. (1) Pure culture diplococcus Died
2 Apr. Empyema, Purulent Peri- pneumonlas
carditis
2 Robt. Eagle 15 ¢ 3 Apr. 3rd 23 Apr. 20 Right Basal Pneumonis (2) 25,000 " (2) Cured
3 John Ross 12 n 3 Apr. 2nd 29 Apr. 26 Bronchial Catarrh (3) 24,000 " (3) "
4 Wm. Macewen 15 5 Apr.  5th 26 Apr. 21 " " (4) 23,000 (4) .
5 John Abel 15 9 Apr. 5th 7 May 28 Double Basal Pneumonis (5) (5) i "
6 Robt. Pryde ) 14 v 14 Apr. 6th 30 Apr. 16 Left Basal Pneumonia (6) 27,000 " (6) "
) . .
7 Wm. Blair ) 10 » 14 Apr. 3rd 28 Ape, 14 Left Basal Pneumonia (7) 35,000 " (7) , "
8 Jas. Hislop 9 28 Apr. 2nd 2 July €5 Right Apical Pneumonia . (8) 22,000 " 8 (1.Bacillus of Coli group
Empyema : ( ) (2.Diplococcus Pneumoniae
Alex. Gordon 18 v ‘28 Apr. 2nd 21 May 23 Bronchlal Catarrh (9) 20.000 " (9)
10 John Waddell 10 ¢ 28 Apr. 2nd 12 June 45 Left Basal Pneumonia, . {10) (10) "
o Pericarditis
1l James Brown 15 ¢ 16 May 7th 23 July 68 Left Basal Pneumonia, (11)20,000 " (11)Pure oculture diplococcus "
f , ‘ Empyema pneumoniae
12 James Boyne 16 23 May 2nd 23 May 2 hrs. Purulent Ce#ebro-spinal (12)20,000 " (12) U " Died
Leptomeningitis v —_—
13 Wm. Lindsay 13 o 26 May 2nd 14 June 19 Bronchial Catarrh (13)32,000 " (13)Blood culture negative Cured
14 Colin MoKenzie 15 27 May 1lst - 26 June 30 Bronchial Catarrh (14)27,000 " (14) (Pneumococous in sputum) = . *
_ _ , (Blood culture negative)
95 Chas. Gardner 25 June(?) 2nd 15 July Pleuro-pneumonia _ "

16 Alex. McKenzie 4 16 May 6th 4 June 19 TLeft Apical Pneumonia "
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CAUSES OF THEF EPIDEMIC

—— e Q-

The Lelth Industrial School for Boys is a Prot-
estant Institution, situated in Lochend Road, one of
the higher parts of the seapért. It has a garden in
front, and a playground behind. The space opposite
the school 1s occupled by the railway at a consider-
ably lower level, so that there 1s a very large sur-
rounding alr-space, the only buildings quilte near
being the row of houses on each side of the Institu-
tion.

Most of the recorded cases of somewhat similar
outbreaks have occurred in Roman Catholic Institutions
for Boys, as for example, that occurring in the St.
Mary's Roman Catholic Industrial School, Glasgow, in
1888, reported by Dr. J. B. Russell (8), and, more
fecently, an outbreak in the Tranent Roman Catholic
Industrial thool, reported by Dr. Haldane.

Few epidemics seem to have occurred in the girls'
‘§chools, the standard of comfort in these belng con-
siderably higher than among the boys, and the girls
probably iess exposed to the inclemency of the weather.

The Leith School contains from 130 to 140 boys,
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and the work 1s carried out on the half time system, one
half of the boys doing lessons in the morning, while
the other half is occupled in the workshops, and vice-
versa 1n the afternoon.

The work rooms and dormitories are clean and
well ventilated, but the single beds occupylng the
latter are too closely placed, so that, 1n spite of
a fine cross ventilation, there is some overcrowdlng.

Next the dormitory is the lavatory, containing
a row of wash hand basins, and a plunge hath: but the
waterclosets, which are of the trough system, are
placed outside in the yard, so that all the soill pipes,
except those from the lavatories of the officials,
are placed outside the bullding.

The health record of the school, both before and
_after the epidemic, is good, no other outbreak having
occurred. and only an occasional case of diphtherila
’or enteric#ap;earing during the winter months.

The food, like that of Industrial Schools 1n
general, 1s monotonous, and costs on an average 4#d

per head per diem. Here 1s the menu:-
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Breakfast Dinner Supper

Sun. Porridge & Rice & Milk, Bread Cocoa, Bread,

Milk Butter
Mon. " Broth, heef, Bread Cocoa, Bread,
Syrup
Tues. “ Pea Soup “ Cacoa, Bread,
Butter
Wed. v Irish Stew " Cocoa, Bread,
Syrup
Thurs. " Broth, beef " Cocoa, Bread,
Syrup
Fri. " Suet Pudding " Cocoa, Bread.
Butter
Sat. " Cocoa, Bread & Cocoa, Bread,

Cheese Syrup

Vb

' That the food had no direct influence on the course
of events, 1s shown by the fact that, after the firsti
ten cases occurred, a general survey of the situation
was made, and new food materials obtained, the gover-
nor fearing that in some way the stock of provisilons
had become infected. Two weeks later, however, the
"disease broke out anew.

That the food, however, may have had an indirecﬁ
influence on the epldemic must be admitted. Although
sufficient to keep the boys 1n health under average
circumstances, and probhably better than most of them
were accustomed to at home, nevertheless it was scarce-
1y adequate to counteract the chilling effects of
prolonged exposure t0 severe cold.

So far then, the only polnts of impdrtance we
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néve found in regard to the causation of the epidemic
are, first, the overcrowding in the dormitories, a
factor which conspires to chest troubles of all kinds,
and, second, the lack of variety and of fat in the
food.

On asking the governor, an intelligent man who
took a great personal interest 1n the boys, what he
consldered the cause of the epidemic, he said at once
"football™. Several of the boys attacked were 1in the
foothall team, and the others played football fre-
gquently.

" The boys as a wholé are of poor physique, and

at their play are subject to alternating extremes of
heat and cold. The spring of 1902 was very cold, and
*he east winds of Midlothian are notorious for their
_severity.

| Professor Humphry (17) in his "Collective Records”
1884, speaks of pneumonia as proné to occur in exposed
gituations subjected to the east or south west winds,
and in cold wet seasons: and Ollerton, after ten years'
‘experience, says the chief causes of pneumonia are a
constitutional debillity or local lung weakness, and
then exposure to the east wind.

Ross gives instances of pneumonia following

chilling of the body when overheated, and Ashby and
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wright (2), 1n thelr "Diseases of Children”, glve as
the typical mode of onset of that disease, the case
of a school-boy exposed to a cold east wind after
getting hot, and developing in a few days an acute
pneumonia.

Dr. Scott, in reporting on an outbreak of febrile
disease which occurred in the Roman Catholic Reforma-
tory for boys at Westhorn, concludes that during in-
tensely cold weather the boys have to be watched with
extreme care; "many of them are constitutionally un-
healthy. and from the state of their health they seem
to be quite unable to stand severe cold”.

Here then was a set of bhoys of poor physique, un-
‘supported by a generous diet, exposed when fatigued
by a vigorous game to the chilling blasts of an east

“wind, and returning to spend the night in a crowded
dormitory: are they not fitting hosts for such germs
as the pneumococcus? |

The epldemic occurred at a time when pneumonia
was prevalent in Leith, indeed in the Medical Wards
of the general hospltal, there was a case of pneu-
monia in almost every bed; and we looked round for
some source of contaglon to explain thils serious out-
break in the Boys' School.

That pneumonia is an infectious disease has long
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been recognised. That very spring a patient who was
admitted to the Surgical Ward of Leith Hospital was
suffering from pneumonia. A few days later the sister
who nursed him took pneumonia, and passed through a
very severe attack.

There was also an o0ld couple living in Leith,
and the husband was attacked with pneumonia for the
third time. On each of the previous occasions he had
been nursed by his wife, she immediately taking the
disease when his crisis was over. The o0ld man was
égain tended by his faithful nurse, but died after
a week's 1llness, and two days later she also became
111, and died of pneumonia.

Mendelsohn records an interesting case. It was
that of a typhoid patient who was transferred from
fhe bed he had occupled during the attack, to one on
the opposite side of the ward. In a few days he bhe-
came feverish, and dulness was made out over the
lower lobe of the right lung. He dled eight days
afterwards, and it was found that the typhoid ulcers
were healed but that the lung was hepatlised in the
above-named region. On enquiry it appeared that the
bed to which this patient had been transferred had
just before been occupied by a very severe case of
pneumonia then convalescent, and that the mattress

had not been changed.
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Professor Humphry (17). in his "Report” dated
1884, records the following cases:- A farmer "took
cold” at market ten miles from home: on arrival he
had pain 1n the side, fever and thirst. On the fifth
day of hils 1llness his wife and one of the family
fell 111; two days later a servant; and then other
members of the family were attacked. All were typ-
ical cases of pneumonla. The locality 1s healthy.

In another case. a servant girl was attacked on
4th December 1882 with pneumonia; six days later her
mistress fell 111. The latter's husband was attacked
with the same disease four days after his wife, at
the house of a friend whither he had removed. Eight
days later his friend's daughter and later the parents
‘also, were attacked.

o Our search, however. for some source of infec-
tion outside the school. was unrewarded. None of the
boys had been recently admitted, nor hadﬁthey, so far
as our observations went, come in contact with any
‘¢ase of similar disease. True the football team had
been playing agalnst other teams, among them Tranent,
where at different times epidemics had occurred; but
just at this season Tranent seems to have been singu-
larly free from disease. -

After the first ten cases occurred, the disin-
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fection of the school was carried out under the super-
vision of Dr. Robertson, the Medical Officer of Health,
but the outbreak still continued.

The first boy attacked - John McKinley, aged 16
‘vears - was notably of poor physique, had an 111
developed chest, and his mother had died of consump-
tilon.

From the researches of Netter. Sternberg and
others, we know that the pneumococcus, the commonest
cause of pneumonia, 1s frequently present in the
saliva of healthy individuals, and, as Hewlett (5)
says: "the generally accepted idea of the relation-
'*ship of 'catching cold' to an attack of the disease,
“1s explicable on the theory that the action of cold
"lowers vitality., and renders the tissues vulnerabhle
"to the attacks of the organism already in close re-
"lationshlip to them."

Some 1interesting work has recently been done in
America by Christopher and Class, as to the role of
the tonsil 1in pneumococcic infections. Owlng unfor-
tunately to the 1llness of the former investigator,
their work has not yet heen published. Dr. Class
however writes, that they made rather an exhaustive
'étudy of pneumococcus sore throat, both ﬁacterio—

logically and clinically. The cases were mostly in
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children, but the observations in adults were similar.
Thelr observations showed that a great nﬁhber of the
transient febrile ailments occurring in childhood, and
whose eticlogical factor had escaped recognition, were
in reallty cases of pneumococcus infection of the |
tonsils and pharynx.

- Following up this form of investigation, it oc-
curred to him that it was quite possible that the
Pneumococcl might enter the system by way of the ton-
éils, and in this way cavse pneumonia; or. at any
rate, that by finding a favourable medium for their
gfowth upon the tonsils, they could here attain such
a degree of virulence, that when by some means they
éntered the lungs, pneumonia would resulg. His ob-
servations of a considerable number of pneumonia cases
showed that this tonsillitis very frequently preceded
the pneumonia, and that the tonsillitls was of pneumo-
coccus origin. He does not think that sdfficient stress
has been laid on this preliminary angina.

That tonsillitis often precedes pneumonia has
been noted by several observers. Professor Humphry
‘(17) from the "Reports* finds that "the other diseases
"apt to concur with pneumonia in the samé house are
"bronchitis and tonsillitis".

A patient admitted recently to Leith Hospital
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with severe tonsillitis had definite signs of pneu-
monla a few days later; and a circumscribed epidemic
of pneumonia reported in the British Medical Journal,
glves tonsillitls as the initial symptom.

But 1s it wilse always to regard the tonsil as a
mischief-making member? May it not be that sometimes
it plays a very different r0le from that recorded by
the above observers? In how many cases has it not
been the effective barrier to the onset of the pneumo-
coccus? Do not those preliminary anginas represent
the battles when invading and invaded forces meet,
and the ensulng lack of symptoms poilnt to the repulse
of the hostile coccus, by the lymphatic tissues of
the tonsil?

Although among the Leith Industrial 'School Boys
this early tonsillitis was not discovered. one of the
TEases illustrates very forcibly the result of invasion
- by the pneumococcus, when the lymphatic system 1s not
in fighting order, and a focus of diminished resist-
ance 1s established. James Boyne, aged 16 years, the
subject of lymphatism, had been subject to repeated
aﬁtacks of "cold in the head". After an 1llness
lasting 24 hours, he succumbed to a purulent cerebro-
spinal meningitis.

Bearing on this point a very interesting article
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on the Pathology of the Infection by the Pnsumococecus
1s contributed to the Lancet 1898 by Brodie Rogers
and Hamilton (14). They describe an epidemic of
cerebro-spinal meningitis among the Basutos of South
Africa, with rhinitis as the initial symptom. and con-
clude that the diplococcus found in the nasal dis-
charge of their cases is identical with that of
Frgnkel, but more virulent; that the pneumococcus is
the specific factor in the production of the cerebro-
spinal meningitis, and that the pneumococcus first
affects the nasal mucous membrane, and produces there
; local lesion (rhinitis) and that all other suhse-
quent pathological effects - infection of frontal and
nasal sinuses, middle-ear suppuration, parotitis,
pneumonia. meningitils, etc.. are merely the result
of extension of the organism along the blood channels,
iymphatics, or by continuity of tissue. The post-
mortem appearances of the nasal region which led them
in their first observations of the disease, before
they had made any bacteriological examination, to name
i1t "acute specific rhinitis", will serve to show how
strongly they were convinced of its locallorigin.

There was only one case of cerebro-spinal men-
ingitis in the Leith outbreak, and 1t occurred towards

the end of the epidemic. One cannot regard it theres-
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fore as a primary cause of the trouble, or asg very
gfeatly assisting in its spread.

On enquiry we find that the epldemic was limit-
ed to no one gection of the boys, no one dormitory,
no one class. The boy of poorer physique was at-
tacked as well as the more rohust, the outdoor worker
as well as the indoor, ths older boys és well as the
younger. The only ground common to most of the cases
was the football field, and here the influence of
:éold may have acted on all the boys, or the weaksr
Zmay first have fallen a prey, passing on the trouble
to their stronger neighbours.

The disease itself, when unaccompanied by com-
plications, was short and sharp, and the symptoms
suggested rather a specific fever than a”pathological

process limited to the lung.

CLINICAL SYMPTOMS
The incubation perilod was dlfficult to ascertain.
At some times a few days, at others an interval of
two weeks occurred between the cases. Osler consid-
ers that little is known of the incubation perlad of

pneumonia: it 1s probably very short.
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In all the cases the onset was sudden. The most
constant symptom was vemiting, which cccurred eleven
times out of fourteen, and was accompanied by riger
in seﬁen cases. Holt (3) lays great stress on this
initial vomiting, and conslders that of all the symp-
toms of onset, 1t is most frequently seen. Pain in
the chest was complained of in all the cases except
two, 1n the meningitis the pain was located in the
back of the head. Herpes appeared only three times.

The temperature rose suddenly,; when taken on the
first day of 1llness, it was usually 103%; it remained
high, sometimes with remissions of two degrees, and
in most cases fell by crisis.

In six cases there was elther a rusty'or a blood-
stalned expectoration; in one case 1t assumed the
prune-julce type; 1in several cases there was no ex-
pectoration.

Nelther dyspnoea nor cough were marked features;
the latter, when 1t occurred, was usually short, fre-
quent. and restrained on account of pain in the chest.

In nine cases, there was definite consolidation,
in four at the left base, 1n one at the right base,
in twe at the right apex, and in two at both bases.

Five cases had indeflnite signs and presented features
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of bronchial catarrh, so that, had they not been
associated with others showing definite consolida-
tion, their true significance might have been over-
looked.

The duration of the illmess was short. In one
case, which corresponded to what Osler calls the
"Larval Form", and which he says is common in chil-
dren, the crisis occurred on the third day; in two
cases 1t occurred on the fourth, in two on the fifth,
in two on the sixth, in one on the eighth day. 1In
three cases the temperature fell by lysis. Recovery
in the uncomplicated cases was complete.

The Leucocytes ranged hetween 20,000 and 30,000
per cubic millimetre, and were of the polynuclear
variety. They did not regain their normal number
;111 the third or fourth day after the temperature
had fallen.

In the case of James Brown - pneumonia with
empyema - the leucocyte count was normal on the tenth
day of the i1llness, but when taken again on the thirty-
third day, the number had reached 25,000, and on as-
pirating the chest. an empyema was found.

In the fatal cases alsoc a fair leucocytosis was

present, amounting to22,000 in the purulent peri-
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carditis, and 20,000 in the meningitis. These hlood
counts did not help therefore in regard to prognesis.

From the time when the number of whilte corpuscles
present in the bloed in disease was noted. a high
leucocyte count has been interpreted as a high power
of reslstance in the individual. Rosenow (9), in
his recent "Studies in Pneumonia and the Pneumococcus
Infection”, has borne this out, and the epidemiec
cases have favored thils view. On the other hand, a
small number of leucocytes or even a number below
the normal is taken as an unfavorable sign, and this
is especlally so if previously the number has been
high, as has been noted in many fatal cases. Rosenow
has found that in fatal cases of pneumonia, an in-
crease in the number of leucocytes goes hand in hand
with an 1increase in the number of pneumococcl in the
blood up to a certain point: again after the leuco-
‘cytosls has reached its acme, there is first a prelim-
inary drop in both, just as if disintegration of
leucocytes caused a destructlon of a number of the
invading cocci. This suggests that because of the
exhaustion of the power of the organism io produce
new leucocytes, the pneumococci get the upper hand,
and as the leucocytes diminish, the pneumocccci in-

crease in number.
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Kitasato has also shown that in Yiﬁ£9’ lencocytes
have a definite hactericidal action. The fall in the
number of pneumococcl coincident with the fall in the
leucocytosis points directly to the liberation of
pPneumococcicidal substances,

Flltrates of boulllon and serum cultures of pneu-
mococci produce in doses of 2-4 cc. a slight rise of
temperature and a considerable leucoecytosis in rab-
bits. Sterile bouillon and serum have no such action.

The two fatal cases in the epidemic had a leuco-
é&tosis of over 20,000 per cubic millimetre, an in-
crease of 12,000 over the normal, taking that number

toc be 8,000.

COMPLICATIONS

One of the most constant features of the epidemic
was the occurrence of pleurisy; one might rather say
the epidemic was one of pleuro-pneumonia, and the
pleurlsy part of the disease. Holl considers the
.freQuency and severity of the pleurisy a pecullarity
of the lesion in children. He states that these cases
of pleuro-pneumonia are almost always due to the

pneumococcus, are distinguished by the severity of
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the constitutional symptoms, and in children over two
years, most frequently go on to empyema, which with
proper treatment usually ends in recovery. This was
borne out by our cases. Out of a total of fourteen,
four went on to pus formation, three of these were
cases of empyema, one of which was complicated with
purulent pericarditis, and the fourth was a purulent
cerebro-splnal meningitis.

There were two cases of pericarditis, one, already
ﬁentioned, being purulent, where the pleuro-pneumonia
was on the right side, the other, fibrinous. where the
pleuro-pneumonia was on the left side.

Albutt (4), in his "System of Medicine". gives
the percentage of cases of empyema as varying widely
in different years. Pearse gives a percentage of
three out of 890 cases occurring in Guy's Hospital.
In the St. Thomas' Hospital Reports again, out of over
700 cases examined, the percentage was léss than one.
Contrast this with the Leith Epldemic cases, where
the percentage was 21. This high number may have been
due to the youthful age of the patients, whose tissues,
not yet fully developed, are more prone to pus forma-
tion.

Pericarditils, according to Albutt, is both common

dnd dangerous. MWMost authorities bhelieve it more fre-
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quent with a pneumonia of the left side: in the Lelth
casés it occurred both with a pneumonia of the left.
and algso of the right,slde. The purulent case proaved
fatal.

The other complication, namely meningitis, 1s an
exceedingly fatal one, probably death results in every
case. It 1s seid to be associated with ulcerative
endocarditis, but thils was not so with the Leith fatal
case, in which the meningitis was primary and unac-

companied by consolldation of the lung.

L

| BACTERIOLOGY

In f£ive cases the diplococcus pneumoniae was
found, four times in the pus, once 1n the sputumn.
:bnce a bacillus resembling the bacillus coli communis
was also found in the pus.

In two examinatilons of the blood, the result was
negative.

The pneumococcus of Frankel is admitted by all
to be the commonest cause of pneumonla, and 1s not-
ably a pyogenic organism. It has been frequently

Pound in the saliva of healthy individuals, and there-

fore the detection of the organism in the rusty spit
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of a pneumonia patient 1s by some considered incon-
cluslve evidence of the pneumococcic origin of the
diseass.

Later researches have shown that with improved
technique, and using for inoculation large quantities
of blood, the pneumococcus can be recovered in prac-
ticaily all cases of croupous pneumonia, and that in
obscure cases of pneumococcus infection, blood cultures
may be a diagnostic method of positive value. Also
that pneumococcaemia in pneumonia does not mean an
especially unfavourahle prognosis, but 1s rather to
be regarded as an integral part of the infection.

I regret that we did not make a blood culture in
all our cases. It was only towards the end of the
epidemic that we dild so in two cases, and in both the
result was negative. These patlents were, however,
convalescent at the time of the examination, and, as
%ﬁere seems to be a diminutlon, either 1in the number,
or viabillty'of“both, of the pneumococcl 1n the bhlood
at the time of crisis, this probably accounted for our
lack of success with the cultures.

The other organism found, namely a bacillus re-
sembling the coli group. must, I think, be put on one
side, the evldence being greatly in favor of the

pneumococcus origin of the epidemic.
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That the bacillus, however, 1s capable of pro-
ducling an epidemic pneumonia, must be menticned on
account of the classical work done by Klein (10) in
the Middlesborough epidemic. Here the microorganism
found was of the coli group, as was also that of the

Scotter epidemic referred to below.

TREATMENT

This was entirely symptomatic. No drugs were
as a rule given in Leith Hbspital to pneumonia pa-
tients unless speclal symptoms arose, and the Indus-
trial School Boys were no exception to the rule.

Milk diet. and laxatives as occasion required,
were the bases of treatment during the fever, while
when the tongue became clean, tonics, usually in the
form of EKaston's Syrup and Cod Liver 0il emulsion,
were adminlistered. On the tenth day after deferves-
cence, the patients were allowed up, and they usually
returned to School, or were sent to the country, on
the thirteenth or fourteenth day.

The treatment of the cases of empyema 1s perhaps
speclially interesting, as shewling the uselessness of

aspiration alone. This method has been advocated by
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the French, who conslder it adequate treatment where
localised collections of pus are due to the pneumo-
coccus.

This form of treatment was trled in two cases,
and was entirely unsuccessful. In that of James
Hislop, with an empyema just over the right nipple,
relief of the symptoms was not obtained, until a rid
had been resected and a pus clot evacuated.

James Brown's 1llness d4id not terminate in spite
of pus being removed by the aspirating needle, till
he also had had a resection of the rib.

In America the treatment lately advocated for
pneumonia 1s the exhilbltion of alkalies,:those chief-
1y used in- the Chicago Hospitals being bicarbonate
of sada 30-170 grains and 1lodlde of soda 10-20 grains.
ihree hourly. Stiner gives calcium chloride "to cause
"alkalinity of the blood. and combat the toxic symp-
“toms”" Auld, in his researches on pneumenic toxins,
has separated a proteose and an organic acld (lactic)
from the blood and organs of infected animals, and
from cultivations of the dAiploceoccus pneumoniae in
alkali-albumin the same products were apparently ob~
tained, the alkaline medlum soon hecoming permanently
acid.

The proteose on subcutaneous or 1ntravenous
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injectilon produced some fever, on intrathoracic in-
jection, fever and dyspnoea; and post mortem, pleurlsy
and consolidation of the lung were found. The organ-
ic acld produced slight rise of temperaturs, but no
other symptom.

The treatment by alkalies 1s therefore intro-
duced to combat the acid produced by the pneumococcus.
to which many Americans consider the toxic symptoms
are due. The treatment is still sybjudice, hut 1s in-
teresting as heing the outcome of scientific investi-
gation.

The other form of treatment, namely that of serum
'fherapy, was n6£ attempted by us, and has not heen
Gery encouragingly spoken of by Mosney (15) in his
"Experimental Researches on Vaccination against Pneu-
monlc Infection and its Caume"”. His conclusion is
that "Contrary to what one had the right to hope, the
*ecure of rabbits primarily infected can be ohtained
"neither by the injection of blood-serum from vaccinat-
"ed rahbits, nor by the Injection of the products of
"filtration of armaceration of thelr brulsed organs,
"however close may be the time of this Injection to
"that of the virulent inoculation”.

Humphry (17), in his "Collective Records", speaks

of pneumonia as a dieeése 1ittle 1Influenced by treatment.
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and that was our posltion as we watched its limited
course, and stepped in to relieve only the special
symptoms as they arose.

- The mortality, however, was high, and equallad
14 per cent. It must he rememhered that, although
the patients were young, still many of them were
poorly developed and 1incapable of offering much re-
sistance to disease, and this was specilally noticsd
in the fatal cases.

The first of these, John McKinley, was of poor
ﬁhysique. His complications were speclally severe -
empyema and purulent pericarditis.

The second fatal case, James Boyne, was the sub-
ject of lymphatism. Of this comdition little is
known, but most observers consider that it argues a
very much lessened power of resistance in the individu-
;1, and many cases of sudden death have been observed,
from what might otherwlse be regarded as trivial
causes. It is characterised by an enlarged thymus
contalning many necrotic areas, and marked hyperplasia
of the germinal centres, and by an enlargement of the
lymphoid tissue 1n the body generally. and of the
mesenteric glands. and the intestinal follicles in
particuiar.

In an.account of 83 cases of pleuro-pneumonia
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occurring in the Morringer Reformatory in 1875, Adolf
Ruhn éays:— "Post mortem examinations were made in
"slxteen cases, some swelling of the intestinal
"follicular glands was found in many of these".

Dr.vRussell(S) too, in commenting upon the St.
Mary's School outhreak, says: "The lécal disease was
"thefesult of a constitutional infectlon., which was
"capable of killing without the local disease - the
"prost mortem appearances such as they were, were dis-
"tinetly lesions of the mesenteric glands, and of the
églandular system of the small intestines".
" This subject, however, requires further elucida-
tion, and our fatal case may be considered as due to
an exceedingly grave phenomenon, namely meningitis in
a subject of lessened resistance.
- That cerebro-spinal meningitis of this form 1s
always acute and fatal 1s supported by Foulerton. He
glves a case which may well be compared to that of
James Boyne. "A porter, at his work, became sick and
*giddy and fell down. He had frontal and occipital
"pain. Breathing was labored and Cheyne Stokes in
"type. There was no motorparalysls, and the patellar
*reflexes were in abeyance. Temperature was 101.6°,
"pulse 120. Next day he was unconsclous, the left

"pupil was larger. He died 66 hours after the onset.
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"Post mortem examination showed a purulent infiltra-
"tion of the pus at the hase of the brain. and aver
"the cerehellar surface and down the cord. There was
"no extension to the Sylvian filssures. The pneumo-
"coccus 1n pure culture was found in the pus, and
"also in the fluid in the ventricles."

~ It is a curious coincidence that Dr. Russell (8)
in his Report of the St. Mafy's School outbreak,
should have found that though fewer of the older boys
took the diseasc, of those who took 1t. the oldest
died. Of the Leith boys, John McKinleyand James Boyme
vere both 16 years of age and were the oldest boys

admitted from the School to Hospital.

PROPHYLAXIS
This 1s a subject which. as I mentioned at the
beglinning of this paper, is daily claiming more and
@ore attentlion. As the epidemic form of pneumonia
attacks especially institutlons and the young and
debilfzgd, Dr. Scott's 1deas with regard to woollen
clothing in winter and fires in the dormitories in

cold weather, might with advantage be carried out.

The Americans advocate the isclation of cases
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of tonsillitls, and I would suggest also of rhinitis
and pneumonia, with disinfection, as after ﬁne of the
acute specific fevers.

The food of the institutions might well be more
varied, and in winter especially, might contain a
greater percentage of fat. ,

» That vaccination has as yet 1little to ald us is
borne out by the researches of Mosney (16). He con-
cluded (1) that the pneumococcus determines, in all
media in which it is developed, the formation of a
éubstance/ which can be 1isolated: (2) that the injec-
tion of this substance renders a rabbit immune to
fatal doses of a virulent pneumococcus: (3) that the
immunity takes place only four days after Inocula-
'fion, and the blood of rabbits rendered thus immune
“is not bactericidal to the coccus, rather the latter
seems to live longer than in the blood serum of healthy

rabbits.
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OTHER EPIDEMICS

= O ———

Although many epidemics of pneumonia had oc-
curred both at home and abroad before the year 1888,
still, mach notice of these had not heen taken, in
tﬁis country at least, till Ballard (10) published
his classical account of the Middlesborough epidemic,
with a report of the bacteriolagy by Klein. The dis-
ease 1s what would probably have been called *pythogen-
Ac pneumonia® by the older writers. Ballard calls it
fpleuro—pneumonic fever". He found it was worst, and
extended most quickly in the poor and densely popu-
Iated parts of Middlesborough, especiallf those in
T"vnirihzlch ventilation and drainage were faulty.

The invasion of the disease was sudden, rigor
almost invariable. Pailn was complained of on one or
other side of the epigastrium. The temperature rose
to 104o in a few hours, the pulse was rapid, and there
‘Was considerable mervous prostration. Signs of pleuro-
pneumonia were generally well marked by the Second day
of 1l1lness, though 1in some cases not till later, but

1 many cases the constitutiocnal disturbance was out
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of all proportion to the evidence of local pulnonary
disease. The crisis occurred usually on the seventh
to the tenth day, and in a few cases relapse accurred.

O0f sequelae several cases had abscess, and two
had empyema.

In the examination of twelve cases post mortem,
there was recent pericarditis, in one case recent
ulcerative endocarditis, pleurisy in all but one,
pneumonia in all. No tubercular lesion was found,
and the other organs were generally healﬁhy.

As to nosology. Ballard says: "This particular
"form is distinctly not a local but a gereral disease,
“it 1s a specific fever. marked, like other specific
:;fevers, by certain definite local characteristics.
"Like them it would seem to possess the quality of
-"communicability from the sick tothe healthy, either
“immediately through proximity, or mediately through
"food or otherwilse."

The micro-organism found resembled the bacillus
coll, and was called the "bacillus of Klein". »

' A similar epildemic occurred in Middleshorough
‘some years later, and the same bacillus was again

found.

Parsons (11) describes an epidemic occurring in
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Scotter, Lincolnshire in 1890, and caused, he consid-
ers, by faulty drainage.

Here the incubation perlod was doubtful, varied
from a few hours to two days. Onset was sudden, oc-
curring often during the night, with rigor, vomiting,
dlarrhoea, pain in the chest, headache and prostratibn.
Fever developed rapidly - temperature usually being
104° when first noted. Signs of iInflammation of the
lungs were present 1n almost every case, sometimes
not t111 a few days after the invasion. Cough and
dyspnoea were not prominent symptoms. The sputum
varied, sometimes it was rusty., sometimes there was
rione.

o There were no post mortem examinations, but mice
Ped with bread soaked in the sputa died. and a bacil-
‘lus resembling that of Klein was found in cultures
from their lungs.

Many of the recorded epldemlcs occurred in bar-
racks, workhouses and schools.

One of those 1s recorded by Dr. Russell (8) as
"The Outbreak of a Febrile Disease in St.' Mary's
Homan Catholic Reformatory for Boys, Glasgow 1888".

Out bf 66 cases, 17 had signs of a definite

lobar pneumonia, and, although authorities differed
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aé to the nosology of the disease, by some it was re-
garded as an infectious pneumenia, due to insanitary
conditions. No micro-organisms were found, but there
was a definite enlargement of the intestinal glands
in two cases which came to post mortem examination, and
which show a resemblance to the case of James Boyne -
éhe-subject of lymphatism, but this mavy he only a
colncidence.
| Part of Dr. Russell's description might have re-
ferred to the Leith cases, for example:-

"The invasion was sudden, headache and sickness
*being almost always the first cause of complaint,
fusually with more or less pain chiefly referred to
'éthe right side." ‘

In 1892 an epidemic comprising 31 cdses occurred
jon H.M.S."Caledonia’, an old wooden vessel used as a
fraining ship. Most of the patlents had pneumonia,
which, in the first half of the series., was consider-
‘'ed secondary to influenza. but in the later cases, no
‘causal influenza could be found. In the latter the
temperature fell by crisis on the seventh day, and
the mortality was only 5.2%.

In the more recently recorded epldemics, one has
the advantage of more thorough methods of bacteriologic-

al research, as for example, two epidemics of cerebro-
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spinal meningitis due to the pneumococcus and report-
ed by Brodie Rogers and Hamilton/(14). The second
of these occurred among the Kaffirs who had come to a
new and well-cared-for compound. They had come from
the moist, warm atﬁosphere of the sea coast, to the
cold upland, to work 1,000 feet below the surface,
witﬁ no protection from the cold.

With many of them nasal catarrh and coughs devel-
oped, and even when they were at work, pneumonla was
present. Speclal attention was drawn to the disease
by sudden and unexpected deaths unaccounted for by
dny premonitory constitutional disturbance or signs
of sufficient local disease even when pneumonia was
present.

In the second serieé, there were 26 post mwortem
-examinations. 1In these the nasal mucous membrane
showed every stage of inflammation; the sphenoidal
and frontal sinuses were filled with pus.

In one case there was otitis media, rhinitis and
meningitis: in two cases there was spinal lepto-
meningitlis: in twelve, meningitls. In the lungs there
was generally pneumonia, and always wilth pleurisy.

In most cases a pure culture of the diplococcus

pneumoniae was found, in some mixed with streptococel
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and staphylococcl: but in preparations from the nasal
mucous membrane, the diplococcus was always in excess.
Inoculation experiments gave the same result.

A very interesting clrcumscribed epldemic due to
the pnevmococcus of Frénkel. i1s described by Baduel
and Gargano (7) in the "Rivista Critica di Clinica
Medica“, Florence, January 1903.

Six young people of a family of peasants called
Corsani, came about the end of January to the Anti-
fabies Ingtitution of Florence, to undergo Pasteur
treatment, as they had all been bitten by'a hvdro-
phobious dog. They boarded with the familly of the
Senatori in a suburb of Florence, but the eldest sis-
ter and three small brothers slept in the house of
the Basis at a little distance.

About the 1lst February, Egidio Corsanl bhecame
111 with severe pain in both ears and deafness. He
was removed to Hospltal, and had a crisis on the eiéhth
‘day, with discharge from both ears. After about twenty
days, he recovered.

Two days later, the silster, Juilla Corsani, and
two little brothers, became 111. The former had a
double basal pneumonia with left empyema only cured

by surgical treatment. The one brother had a right
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basal pneumonia with crisis on the seventh day and
no complications cr sequelae: the other had only a
catarrhal bronchitls, which cleared up in a few days.
The two remaining brothers of the Corsani family also
became 111 with the same symptoms as the others, but
in a milder degree. In a short time they were well.

On the 18th February, two of the Senatori bhoys,

twins, aet. 6 years, hecame 111. One suffered from a
pneumonia circumscribed to the base of the right lung,
the other, from a catarrhal bronchitis, bilateral
blepharo-conjunctivitis, with a small abscess on the
right lower palpebral border. which, after treatment,
fapidly healed.

On the 24th February. a little girl, aet. 2
years, from the house next the Senatori, was brought
_to Hospital wilth gingivitis.

On the 1lth March Annina Senatorl became 111,
suffered from left parotitis, which quickly improved.
! The same day a little girl who lived with the
Senatori became 111, with catarrhal angina, which
passed off in a few days.

Thus there were:-

1 case Double 0Otiltis media

%2 cases of Pneumonia in one of whom it was
bilateral and accompanied by empyema



60

4 cases of Catarrhal Bronchitis, of whom
one had symptoms so slight as scarcely
to justify such a diagnosis, and
another complicated with conjunctivitis

1 case Ulceration of the gums

1 case Parotitis

1 case Catarrhal Angina

The whole eleven cases were studied clinically,
and illustrated by bacterilological research.

There were no other cases in the neighbourhoond,
but two other little children of the Senatori family
had some days of jillness, with a little fever and
cough. '

The family Busi, in whoSe house the eldest sister
and the three little brothers Corsani slept. remained
immune. There had heen much going ahd coming between

-'the families.
BACTERIOLOGICAL FINDINGS

In all the cases, except that of the 1little girl
with gingivitils, a cultural examination of the blood
takeﬁ from the veins was made, and in all, cultures
of Frgnkel's diplococcus were obtained. The serum al-
so gave positive proof of the agglutination of the
diplococcus. Experiments on animals showed the diplo-
coccus to be a virulent one.

i

The pus from the case of otltis media showed



61
mostly diplococcl and a few staphylococel -~ a rabhit
ihoculated died 4n 36 hours, and cultures from the
rabbit's blood showed the diplococcus most abundantly,
and also the staphylococcus.

Cultures from the pus of the empyema showed a
"pure culture of diplococcus, as did those from the
small abscess in the case of conjunctivitis.

In the case of gingivitils, special precautions
were necessary, hut here also the diplococcus pre-
valled in numbers over the organisms of the buccal
cavity. Thus Baduel and Gargano have no hesitation
in admitting that the diplococcus of Frankel was the
common pathogenic agent in this epidemic, and that
it was capable, In a short space of time, of manifest-
Ing its pathogenic power upon almost all the youths
and chilldren of a circumsecribed circle of families,
living together, and of giving with theilr diverse
localisations, clinical forms, varied in their es-
sence and 1in thelr morbid consequences.

Some of those clinical symptoms ordinarily aveid
all bacteriological research for the infective agent,
through having an importance not superior to that of
a common cold. They conclude by saying that diplo-
coccaemia is a very frequent fact, 1f not constant

'in the multiform pathology of the diplococcus of
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Fr;nkel. and that 1t does not_represent a complica-

tion nor indicate a greater gravity of the casea, bhut

is an ordinary symptom of the infection.

I must express my indebtedness to Drs. Elder and
Langwill, Visiting Physicians to Leilth .Hospital,
for kindly permitting me to have access to the re-
ports of thelr cases, and to Dr. Ritchie, Pathologist
to the Hospital, for allowing me to see both the

post-mortem and bacteriological reports.
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