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I . 
Report on Incidence of Influenza in the University and Borough of 

Cambridge, and in the Friends' School, Saffron Walden. 
By 

S. Monckton Copeman, M.D., F.R.S. 

In connection with the work of the Influenza Committee, I received 
instructions to undertake inquiry into the incidence of influenza during the 
period 1918-19, as it had affected the university as compared with the 
borough of Cambridge. The university population appeared to offer 
specially favourable material for such investigation, owing to the fact that 
it consists in large measure of young adults on whom elsewhere the incidence 
of influenza had been specially marked during the past year. Moreover, in 
addition to the graduate and undergraduate population, there are, at present, 
400 junior naval officers, exclusive of staff officers and batmen, who went 
into residence at Cambridge for a period of six months from January 31st, 
1919, rooms being allocated to them in certain of the colleges, more 
particularly Trinity, Caius, King's, Magdalene, Pembroke, and Peterhouse. 
At the time of my visit (March 1919), 40 military officers attending a course 
of instruction were also in residence at Sidney Sussex, while prior to the 
end of December, and for at least two years previously, there had also been 
at least 2,000 military cadets in residence, the length of stay of each 
individual cadet having been about 6 months. 

As regards the undergraduate population, it is to be noted that, during 
the course of the war, the numbers became greatly depleted; and it was 
not until after the signing of the Armistice, and, for the most part only, 
from the commencement of the Lent term in January 1919, that the 
numbers again became markedly augmented. For purposes of comparison, 
a table is given showing the number of undergraduates on the books of the 
different colleges for the Lent term in the years 1914 and 1919 respectively. 
From the figures supplied officially by the authorities of the respective 
colleges—incomplete, however, as regards naval officers—it wil l be seen that, 
notwithstanding the recent expansion, the undergraduate population of the 
university for the Lent term of the present year was about 1,500, as com­
pared with more than double that number for the corresponding term of 
1914 :— 

NUMBER OF UNDERGRADUATES ON THE BOOKS OF THE FOLLOWING 
COLLEGES. 

Lent Term. 

*  Including 40 officers 
† Including 18 naval officers. 
‡ Including 80 naval officers. 
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*  Including 23 naval officers and 90 nurses. 
† Including 38 naval officers. 
‡ Including 30 naval officers. 

So that although, as stated above, the population has increased with 
unexpected rapidity since the cessation of hostilities, and although an 
unusual proportion of the total are shown to be "livin g in," the reception, 
in addition, of about 400 naval officers cannot be said to have given rise to 
over-crowding in the colleges. 

My first step on arrival at Cambridge was to call on the Vice-Chancellor 
(Dr. A. E. Shipley, F.R.S.) in order to obtain his official co-operation in the 
investigation. At his request I subsequently wrote him a letter, in which 
was set out, as briefly as possible, the lines on which it was proposed to 
carry out the investigation. Printed copies of this letter, together with a 
covering minute from the Vice -Chancellor, in which he expressed the hope 
that Tutors of colleges would impress on all students the importance of 
replying to enquiries as fully, accurately, and promptly as possible, were 
subsequently distributed, together with a printed form of questions, to every 
resident member of the University. The collection and distribution of the 
schedule was most kindly undertaken by the Tutors of the various colleges, 
on each of whom I made a personal call in order to explain fully the nature 
of the proposed enquiry, and to ensure, so far as possible, smooth working 
of the arrangements. But, owing to the fact that the term was nearly at 
an end, a certain amount of difficulty was experienced in some instances, 
especially at Trinity College, in the distribution and collection of the printed 
forms. Eventually, however, a total of 1,766 of these forms duly filled in, 
were returned, replies to the questions on which have since been collated 
and summarised for the purpose of this report. 

Through the good offices of the Vice-Chancellor and of Professor Buck-
land, a room in the Law Schools was placed at my disposal for office 
purposes ; and two part-time clerks were engaged to deal with the distribu­
tion and collection of the printed forms, and to assist generally in the 
statistical portion of the enquiry. 

Dr. Laird, the Medical Officer of Health for the Borough of Cambridge, 
readily afforded me all possible assistance, providing me with a copy of his 
report on the autumn outbreak of influenza at Cambridge, and undertaking 
to arrange with his Health Visitors, for a detailed house-to-house enquiry 
in certain selected areas of the town which was commenced shortly after my 
arrival in Cambridge. 
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I also conferred with Captain Fullerton, R.N., D.S.O.; in command of 
the Naval Contingent, and Surgeon-Commander Shewell, Senior Medical 
Officer, who had previously been notified by the Medical Department of the 
Navy of my proposed investigation, and had been directed to afford me all 
possible information with regard to cases of influenza among the naval officers 
and men at Cambridge. After discussion of the general scope of the 
investigation, Commander Fullerton undertook to arrange for the distribu­
tion of the printed form of enquiry to all the officers under his command, 
and also for their collection and return to me at the Law Schools when 
completed. And later on, at my request, he also issued a circular letter to 
all officers who, either at the time, or previously, had been under treatment 
for influenza at the First Eastern General Hospital or in their rooms, requir­
ing information as to whether immediately before coming up to Cambridge, 
they had been " on leave," and if so, where, and for how long, or whether 
they had come direct from their ship or dep6t. The reason for the issue of 
this circular was that a rumour had obtained currency to the effect that the 
original infection had been conveyed by one or more officers coming direct 
to Cambridge from a ship or dep6t in which the disease was prevalent at 
the time. It may at once be stated, however, that in no single instance did 
the replies received afford evidence that this had been the case. 

INCIDENCE O N TH E NAVAL CONTINGENT A T CAMBRIDGE. 

As the outcome of an arrangement between the Admiralty and the 
university authorities 400 junior naval officers, accompanied by a few senior 
officers in charge of the contingent, went up to Cambridge for a special 
course of study on 31st January 1919, travelling up from London by a 
special train on the afternoon of that day. On arrival at Cambridge they 
were met and distributed in batches to various colleges. Within a few 
days of their arrival cases of influenza broke out among the contingent, 
which, as they occurred, were transferred to the First Eastern General 
Hospital, the first admission being on Saturday. 1st February; the 
numbers subsequently admitted being as follows :— 

while two cases were re-admitted on the 15th and 16th February respec­
tively. Although a few comparatively mild cases occurred during the 
following week or so, the outbreak, which was short and sharp, had prac­
tically come to an end by 12th February. At the time of the outbreak 
among the naval contingent, there was practically no influenza either among 
the undergraduates or in the town, so that it appears probable that the 
infection must have been contracted by one or more of the members of 
the contingent before their arrival in Cambridge. 

The statement got abroad, at the time, that they had travelled down 
from town in a corridor train, and that so the infection from one source 
or another might have spread to others in the course of the journey prior 
to their distribution among the different colleges. This, however, on inquiry 
was found not to be the case. As previously stated, a further suggestion 
also gained currency that certain of these officers had come direct from 
ships on which influenza was present at the time. As the outcome of 
examination of returns called for from all these officers it was found that 
in every instance the officers had had a period of leave, the greater number 
of whom spent a part of it in London prior to the journey to Cambridge. 



ON H I S M A J E S T Y 'S S E R V I C E. 
[  To face p. 390. 

INFLUENZ A INVESTIGATION . 

I t i s requested t hat th is form may be f i l le d in as accurately and concise 
as possible. 

College 

Name Age 

Were you in Residence : 
(a) dur ing Long Vacation, 1918 
(b) dur ing October Term, 1918 
(c) dur ing Lent Term, 1919 

Have you suffered from Influenza : 
(a) Pr ior to the year 1918 

I f so, on how many occasions 
State whether at tacks mild or severe 
Were you at tended by a doctor ? 

(b) Dur ing the period Ju ly to September, 
1918 

I f so, give date of at tack 
State whether at tack mild or severe 
Were you at tended by a doctor ? 

(c) Dur ing the period October to December, 
1918 

I f so, give date at tack 
State whether a t tack mild or severe 
Were you at tended by a doctor ? 

(d) Dur ing January—-March of present 
year 

I f so, give date of at tack 
State whether at tack mild or severe 
Were you at tended by a doctor ? 

I n connection with at tacks of Influenza, have you 
suffered from any complications such as : 

Pneumonia, 
Bronchi t is, 
Any other complication ? 

I f so, give date of at tack thus complicated:— 
I f at tacked by Influenza, were you t reated— 

(a) in Hospi tal (give date) 
(b) in College rooms do. 
(c) in Pr ivate house do. 
(d) in Universi ty Lodgings 

I f a t tacked by Influenza within 3 or 4 days after 
coming into residence in 1918 or 1919, state 
address for previous week 

I f at tacked by Influenza within past 12 months :— 
Give date of exposure to infection, i f 

known 
Give date of a t tack 

Have you reason to believe that anyone has 
caught the infection from you, i f so— 

Give date of exposure to infection 
Give date of at tack 

Do you suffer from common colds, i f so — 
How often do you get one ? 
How often have you had one dur ing the 

last 9 months ? 
When did you last have one ? 

This form wil l be called for  withi n the next few days. 
O 10699—1 &c 
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Further inquiry, however, elucidated the fact that one of the officers, 
Lieutenant O , Trinity Hall, had been more or less il l for three days 
beforehand, and, according to his own statement, " felt rotten the whole 
journey up." It further appears, however, that he lost the special train 
and came down by a later one by himself. Al l the same, it is quite probable 
that within a few hours of his arrival he had come into contact with a 
number of his brother officers and so quite conceivably may have originated 
the outbreak. It has been further suggested with great probability that 
these naval officers were specially susceptible to the disease owing to their 
not having been attacked by the epidemic in the previous autumn and 
summer. The weather also had been specially cold about the date of their 
arrival, which, in conjunction with the shortage of fuel, and the insufficient 
number of blankets issued to them, may have contributed to make them 
more than ordinarily susceptible to infection. 

Of naval officers and residents, I found that 60 had already been 
admitted to the hospital at the time of my visit to Cambridge. In none of 
these cases, however, were the symptoms of a specially serious nature in the 
first instance, and, among those attacked by influenza only, there were no 
fatalities. 

Unfortunately, however, among those admitted to the First Eastern 
General Hospital with this disease nine subsequently developed cerebro­
spinal fever, of whom seven died, the disease having been contracted by 
them in a very virulent form Dr. Laird, the medical officer of health for 
the borough, of whom I inquired as to the possibility of infection from 
previous cases of this disease, informed me that there had been no case of 
cerebro-spinal fever among the civilian population of Cambridge for some 
months past, and at first it seemed almost impossible to trace the origin 
of the infection. 

As the outcome of conference at the First Eastern General Hospital 
with the Commandant, Colonel Griffiths, and Captain Shaw, R.A.M.C., it 
appears not improbable that this outbreak of cerebro-spinal fever originated 
from another officer, Paymaster-Commander W , R.N., who had been 
in Cambridge on special service during the month of January 1919, during 
which he was attacked by an illness, the precise nature of which could not 
be diagnosed at the time. As the result of further inquiries it appears that 
he arrived in Cambridge on the 18th January 1919, having previously been 
staying at three different addresses in London between 23rd December 
1918 and 18th January 1919. At the time of the commencement of his 
illness he was staying in rooms at Market Street, Cambridge, from which 
he was admitted to the First Eastern General Hospital on 30th January 
1919, as probably suffering from malaria. No malaria parasites, however, 
were found as the result of an examination of his blood. A rash similar 
to that of scarlet fever developed, in consequence of which Dr. Laird was 
asked to see the patient in consultation, when, in view of the general 
drowsiness of the patient and of the indefinite mental symptoms, he 
expressed the opinion that the patient might be suffering from encephalitis 
lethargica. There was also pneumonia of both lungs, and " slight Kernig " 
was noted. The case ended fatally, but no post-mortem was obtainable. 
The certificate of death gave pneumonia as the cause, but in the light of 
subsequent events it is probable that this case must be considered as one 
of cerebro-spinal fever. Captain Shaw laid special stress on the con­
junction of high temperature (105°) with an extremely low pulse (60 per 
minute) as evidence of the true nature of the disease. 

Mrs. W was also communicated with, from whom we learnt that, 
so far as she was aware, her husband did not come into contact with any 
case of infectious disease prior to leaving London, but he had complained 
of feeling chilled as the result of a motor car journey from Cambridge 
to London and back, on duty, on Saturday, 25th, and Sunday, 26th January. 
The first of the naval officers was not admitted to hospital until a week 
subsequent to the death of Commander W , although all these cases 
were in the first instance admitted to the same ward (Ward 14) as that in 
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which he had been. It would now appear that the missing link has been 
found in the person of a cadet, S , who at the time Commander W 
was brought in was sufficiently well to help in attending on him and other 
of the more helpless patients in the ward. On a swab being taken from 
his throat it was found to give a positive result as regards the specific 
organism of cerebro-spinal fever, although he did not at that time nor has 
he since developed the disease. 

That the naval contingent as a whole had not been exposed to contact 
with the disease outside the hospital is proved by the fact that, shortly after 
the appearance of the first cases, 100 of the naval officers in Cambridge 
were selected at random from the various colleges, and were found on 
examination of their throats to be entirely free from the specific organism ; 
the only carriers discovered having been contacts of the actual cases. It 
is interesting that one of these carriers, Lieutenant A , subsequently 
developed the disease. 

At a later date, about the middle of March, two further naval officers, 
suffering from cerebro-spinal disease, were admitted to the First Eastern 
General Hospital; in whose cases it would appear, however, that the 
infection had been contracted during a period of leave in London. 

As regards influenza among the naval contingent, a second slight 
outbreak occurred towards the end of March which apparently originated 
among the officers in residence at Emmanuel College. 

AGE INCIDENCE. 

The naval officers brought with them about 100 men of the Royal 
Marine Light Infantry as batmen. These, although somewhat crowded 
together in billets and living in altogether less satisfactory hygienic 
surroundings than the officers, escaped infection of influenza almost 
entirely, only two of them having been known to have been affected. 

The following figures shown in tabular form are interesting :— 

INCIDENCE ON CADET BATTALION S AT CAMBRIDGE. 

For a period of about two years prior to December 1918 there had been, 
at any one time, at least 2,000 military cadets in residence at Cambridge 
for the purpose of military instructions, each batch spending about 
six months in training there. Among these cadets there was a considerable 
outbreak of influenza, starting in the first week in June 1918, which reached 
its highest intensity, as judged by the total admissions to the First Eastern 
General Hospital, on the 17th of that month. 

The accompanying chart (No. 1) shows in graphic form the daily 
admissions both of these cadets and also of other units of the Army, 
including the Royal Ai r Force, both for the June and July outbreak, • and 
also for a subsequent one, somewhat less in extent as regards the number 
of cases, in October and November 1918. Of the June outbreak the first 
five cases occurred in Downing College. The table of daily admissions to 
the First Eastern General Hospital shows the interesting manner in which 
infection subsequently broke out, after varying periods of time, in the 
remaining colleges. 



INFLUENZA INVESTIGATION; CHART SHOWING DATE OF ONSET OF DISEASE OF PATIENTS TREATED AT THE lst EASTERN GENERAL HOSPITAL CAMBRIDGE DURING JUNE-DECEMBER, 1918. 

To Face p. 332. 

Chart. I. 



To Face p. 392. 
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As a rule the attacks among these cadets were not serious in nature. 

Complications such as pneumonia were infrequent, but, unfortunately, there 
were a few fatalities, an adjutant, an N.C.O., and a cadet, all having died at 
the First Eastern General Hospital within two days of one another. 

INFLUENZA AS AFFECTING RESIDENT MEMBERS OF THE 
UNIVERSITY. 

Analysis of Schedules, &c. 

The only information available as to the incidence of influenza on 
resident members of the University has been that obtained from the replies 
sent in on the printed schedules, which, as previously stated, were supplied 
by me to the tutors of the different colleges. The printed circular which 
was sent with each form requested tutors to impress on all residents the 
importance of replying to the inquiries contained therein " as fully, accurately, 
and promptly as possible." 

The total number of forms issued, as shown on Table A., was 2,595, of 
which 1,766 were returned duly entered up as regards replies to the printed 
questions thereon. 

As was to be expected, the information supplied in some instances was 
considerably more detailed and complete than in others. But it was 
obvious that the majority of those making returns had been at pains to 
comply with the terms of the vice-chancellor's printed minute which was 
sent out with each form. 

The difference between the number of forms sent out and the number 
returned is accounted for, in large part, by the fact that in the parcels sent 
out to each college more forms were included than was likely to suffice for 
one to be distributed to every resident, in order to provide a margin against 
inadvertent loss, destruction, or spoiling of forms. But, in the case of 
certain colleges, more particularly Trinity, Emmanuel, and Sidney Sussex, 
the proportion of schedules returned to those sent out, proved, unfor­
tunately, to be much below the average for the whole University. 

These schedules, after subsequent collection by the College Authorities, 
were returned to me at the Law Schools, where they were, in the first 
instance, sorted out into two classes, according as the individual whose 
name and college appeared at the head of the form, stated that he had, or 
had not, suffered at one time or another from influenza. Of the total of 
1,766 replies received, 1,263 were positive, and 503 negative in this respect. 
Full details as regards the members of each college; and giving, in each 
instance, the age of the person making the return, are set out in 
Tables B. (1), (2), and (3). As none of the cases were admitted to hospital, 
either at Addenbrooke's or at the First Eastern General, no details as to 
symptoms or treatment, other than those furnished briefly by the patients 
themselves, have been forthcoming. 

Table C. shows for the whole University, college by college, as also for 
the Naval and Military Contingents, the number of persons who have had 
influenza (a) prior to 1918, and (b) during the periods July to September 1918, 
October to December 1918, and January to March 1919, each attack being 
included under one or other of two headings, " severe " or " mild." 

Reference to this table indicates that incidence of the disease was 
mainly on individuals aged 18 to 22 years. It must be noted, however, 
that the greater proportion of the under-graduates come within this 
particular age-group, although more older men have gone into residence 
since the cessation of hostilities than was usual prior to the outbreak 
of war. 

The ages of all residents (graduates and under-graduates) attacked by 
influenza prior to 1918; and during the three outbreaks of July to 
September 1918, October to December 1918, and January to March 1919, 
are set out in detail in Table I)., which also affords information in each 
instance as to whether the attack was severe or mild. Table D. (1) to 

O 10699—1 &c B B 
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D. (21) give similar details for each individual college, and also for the 
Naval and Military Contingents. 

On the whole it is obvious that the form in which the disease attacked 
residents of the University has been somewhat exceptionally mild, even in 
the October to November outbreak, as compared with the type that came 
under observation in other places, or among the town population of 
Cambridge itself. This may be due in part, at any rate, to the fact that 
the circumstances of the lif e of the average undergraduate are such 
as to favour escape from incidence of infectious disease, especially influenza. 

Of a total number of 1,055 replies reporting attack of influenza at one or 
another period during the 12 months March 1018 to March 1919, 113 state 
that their attack was followed by various complications (see Table E.), of 
which pneumonia and bronchitis, singly or together (58 cases in all), account 
for by far the larger proportion. 

Table F. shows the ages of persons thus attacked, and the complications 
from which they suffered. 

As judged by examination of the Cambridge Registrar's returns, fatalities 
among the members of the University consequent on attack by influenza 
have been exceptionally few in number —four only among undergraduates, 
and three among resident graduates during the period November 1918 to 
March 1919. Of these, one graduate, and three undergraduates, aged 39, 
32, 23, and 25 years, died in November 1918, and two graduates and one 
undergraduate, aged 29, 34, and 18 years respectively, in February 1919. 

As regards specific treatment of the disease no instances have come to 
my knowledge in which the inoculation of special vaccines (influenza bacillus, 
pneumococcus, streptococcus, &c.) have been employed. 

In considering the replies to the question on the printed form, a copy of 
which is appended, it should be borne in mind that the larger number of 
those who filled in the form had not been resident in Cambridge prior to 
the Lent term (January to March 1919), so that it is difficult to establish any 
satisfactory comparison between the attacks of influenza prior to and 
subsequent to January of the present year. Of the 1,055 individuals 
attacked during the period July 1918 to March 1919, 284 state that their 
attack was of a severe nature ; whilst the remaining 771 state that in then-
case it had been mild. Among the total of 691 individuals attacked 
prior to 1918 the proportion of severe and mild cases was 145, and 546, 
respectively. 

Period of Incubation. 

Analysis of the replies on the forms returned from the University 
residents has afforded a considerable amount of information as regards the 
varying periods of incubation of the disease. Thus on referring to Chart 2, 
on which is set out in graphic form positive replies as received from the 
various colleges, the naval contingent, and certain military officers, it wil l be 
seen that, according to the statements received, the incubation period may 
vary from some time on the same day as that on which the patient was 
exposed to infection, to as much as 12 days or more, afterwards. Judging 
from the record of the replies received, the incubation period has ranged, in 
far the greater number of cases, at from one to four days, the second day 
subsequent to exposure being apparently that on which the greatest number 
of attacks occurred. 

Of the 144 positive replies received, the incubation periods given are as 
follows:— 

First day - - - - - 25 
Second day - - - - - 33 
Third day - - - - - 14 
Fourth day 19 

On the other hand there are recorded as many as 14 statements as to 
the incubation period having extended to 12 days and even more. 

At Addenbrooke's Hospital I was informed by the Resident Medical 
Officer of a case of leukoemia in which an attack of influenza supervened 
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almost exactly 48 hours after the admission to the ward of two cases of that 
disease. 

As regards the borough of Cambridge, Dr. Laird reports that the 
incubation period averaged from two to three days, the exact period in one 
case where it was accurately known being 64 hours. 

As the outcome of enquiry at the Friends' School, Saffron Walden, 
definite information, set out more fully in a subsequent section of this 
report, bearing on the incubation period was also obtained. In one of the 
wards of the school sanitorium, to which cases of influenza were removed, 
were two boys recovering from pneumonia, C and N . The first 
cases of influenza were admitted to this ward on the afternoon of Saturday, 
1st March, and both these boys subsequently developed influenza; N   
on the morning of 3rd March, and C on the afternoon of the same day, 
incubation periods of 36 and 48 hours, supposing that they become infected 
immediately on the admission of their comrades to the ward. 

While at Saffron Walden I learnt of a series of cases at Newport, Essex, 
in which the date and source of infection could be fairly accurately determined 
This information, supplied to me by the local practitioner, Dr. Arthur Browne, 
is best given in the form in which he sent it to me. 

" M" Family—Newport. 

Wednesday, 12th February 1919.—Private M arrived home in the 
afternoon (demobilised from Germany) very ill , seen same evening by 
Dr. Arthur Browne. Temp. 104.2 F. 

Thursday, 13th February.—His father, mother, sister, and a littl e niece 
all taken il l suddenly with the same complaint and all went to bed early. 

Friday, 14th February.— The five patients seen by Dr. Browne, all in bed, 
except the mother who kept about until 15th February (Saturday). 

Saturday, 15th February.—Pneumonia well developed in Private M - . 
Mrs. M - was very deaf and Dr. Browne had to come into close contact 
with her face to make her hear. (She was extraordinarily deaf owing to 
the illness.) 

Sunday, 15th February.— Mrs. M in bed. Dr. Browne auscultated 
the five patients, and was necessarily very close to all, especially in speaking 
to Mrs. M . Same day he himself was seized with the complaint and 
went to bed about 8.30 p.m. 

Al l the M family were in good health when Private M arrived 
home. Dr. Browne was suffering from an ordinary bronchial catarrh when 
he took ill . 

Private M died on 23rd February, aged 27. 
Mrs. M died on 22nd February, aged 54. 
Mrs. C (the sister) on 25th February, aged 35. 

The father, an exceedingly robust man, though very ill , recovered ; as 
did also the littl e niece. Another daughter and Private M 's wife, who 
nursed the invalids throughout, did not catch the complaint. 

The deaths were all due to pneumonia, Private M also got acute 
parotitis (unilateral). The type of the disease was evidently very severe. 

Dr. Browne's temperature on the second day was 104° F ; on the fourth 
day it was normal. In spite of every care, change to sea-air, &c, he was 
very weak, and depressed, and shaky, as late as 8th March, and had not fully 
recovered until about 1st April . 

From Dr. Atkinson of Saffron Walden the following statement, dealing 
with the question of incubation was received:— 

Writing on 10th May 1919, he says : " I was called yesterday, 
" Friday, 9th May, to a man suffering from influenza, who was a clerk 
" in an office at Chesterfield, Essex. His employer's sons stated that 
" they had been working in the office with him on the previous after-
" noon, 8th May. On Saturday morning, 10th May, I was sent for to 

B B 2 



396 
" one of the sons when I found him to be suffering from the 
" disease." 

Spread of the Disease. 
This, as far as the evidence is available, would appear to be by personal 

contact only. Thus, reference to Table M, showing the approximate dates 
on which military cadets distributed among the various colleges at Cam­
bridge were admitted to the First Eastern General Hospital suffering from 
attacks of influenza, indicates—on the supposition, that in each instance the 
period between attack by the disease and admission to hospital was 
approximately equal—that while the cadets at Downing College were the 
first to be affected, the infection subsequently spread from college to 
college. 

In the case of the naval officers, who took the place of the military 
cadets at the beginning of January 1919, it appears probable that infection 
originated, as previously stated, with one of these officers who journeyed to 
Cambridge by himself, being apparently il l at the time. Although, like 
the cadets, distributed over the various colleges, the naval officers had 
ample opportunity of meeting one another, not only in their rooms but at 
lectures, with the result than an explosive outbreak of influenza occurred 
among them within a few days of their advent at the University, of so 
serious a character, that within about a week as many as 90 had been 
admitted to the First Eastern General Hospital. In this connection it may 
be noted that, at the time, there were practically no cases of influenza among 
either the university or town population. 

(Borough of Cambridge.) 
Reference to Chart III . and to the appended map of the borough of 

Cambridge on which the various sub-divisions of the town shown on the 
table are marked with corresponding figures, indicates as regards deaths 
(information as to case-incidence not being available), that these districts 
were not affected simultaneously, but that, judging from the notification of 
deaths received by the medical officer of health, New Town (No. 1) was the 
first district to be affected, a death occurring there on 1st October 1918. 
The next death wil l be seen to have been of Romsey Town (No. 2) on 
13th October, followed by one in Sturton Town (No. 3) on 17th October, and 
one in Centre of the town (No. 4) on the following day. Three days later, 
on 21st October, a death occurred in the Newmarket Road (No. 5) district. 
Then followed deaths in each of three districts, Castle End (No. 6), New 
Chesterton (No. 7), and Newnham (No. 8), all on 25th October. The first 
death from New Cherryhinton (No. 9) occurred on 28th October, while it 
was not until 17th November that a death occurred in the remaining 
district, Old Chesterton (No. 10). 

Doubtless the spread of the disease has also been influenced to some 
extent by other circumstances, such as over-crowding, bad ventilation, and 
specially close contact of persons, in schools and factories. In the case of 
the Friends' School, Saffron Walden, these accessory factors are likely to 
have operated in intensifying the effect of personal contact, the dormitories 
being filled with so many beds as to afford inadequate cubic space, while 
the arrangements for ventilation were far from satisfactory. As regards 
the carriage of infection in factories, Dr. Laird, Medical Officer of Health 
for Cambridge, informed me that, as the result of his inquiry in districts 
where a considerable number of young women were thus employed, he had 
come to the conclusion that an excessive incidence of the disease on them, 
as compared with the other inmates of the houses in which they were living, 
could only be attributed to the fact of the close contact with which they 
were brought with their fellow workers in the factory in which they were 
employed. 

In considering the question of the spread of influenza, the possibility of 
" carriers '' of the disease playing some part in the matter naturally arises, 
but thus far no evidence as to such a cause of infection has been capable of 
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demonstration. But although a number of instances have been recorded in 
which Pfeiffer's organism has been found in the sputum during the first 
stages of the disease, I have been unable to learn of any instance in which 
similar search for the presence of this organism has been carried out during 
or after convalescence. On the other hand, as indicated in the case of 
certain nurses at Addenbrooke's Hospital removed to general wards after 
a period of two days of normal temperature, it does not appear that this 
organism is capable of persisting, at any rate in virulent form, beyond the 
acute stage of the disorder. 

Severity of Attack. 

Of the three outbreaks of influenza under consideration, which occurred 
in June-July and October-November 1918, and in March of the present 
year, that occurring in October and November was for the most part con­
siderably more severe, as indicated, for the Borough of Cambridge, by the 
higher temperatures recorded ; the greater extent and intensity of 
complications observed; and the number of deaths reported. It is not 
possible, however, to make any similar comparison as regards the university 
population owing to the fact that previously to the Lent term, 1919, the 
number of university residents was extremely small. 

In those instances where the individual has suffered from more than one 
attack of influenza during the 12 months April 1918 to March 1919, it 
would appear that, as a general rule, the attack, especially when occurring 
within three or four months of a previous one, has been comparatively mild, 
and more particularly so when the first attack was severe. 

As regards the special areas in the borough investigated at my sugges -
tion, some difference was obvious between the periods during which the 
greatest proportion of severe cases among males and females respectively 
was observed. The greater number of severe cases among males has been 
recorded in the period October to December 1918 and for females in 
January to March 1919. On the other hand, the greater proportion of 
mild cases among males occurred during the period July to September 1918 
and in females, October to December 1918. 

Complications. 

In Table E is given a list of the various complications which, as the 
result of the special enquiry among the university residents, are stated to 
have been experienced (following attacks of influenza) by the individual 
replying to the questions on the printed form. Special reference to these 
is unnecessary here, as they are set out in full , under 42 different headings, 
in the table referred to. Of these, as has also been the case elsewhere, in 
by far the greater number of cases, the complication present was either 
pneumonia or bronchitis, or both of these combined. 

Other complications recorded in the death returns of the First Eastern 
General Hospital include septic pneumonia, acute spinal myelitis and 
paralysis of inter-costals, empyema, malignant endocarditis, and cerebro­
spinal fever. 

Immunity. 

As an outcome of the present investigation it is obvious that one 
attack of influenza usually confers a certain amount of immunity against 
further attack by the disease although the duration of this immunity may 
be somewhat brief in many instances. The average duration would appear 
to extend from three to nine months. Dr. Laird, the Medical Officer of 
Health for Cambridge, informed me that he had heard of but one case of a 
second attack at Cambridge during the year 1918, the patient in this 
instance being a medical practitioner. 
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Analysis of the return received from the university residents, however 

indicates, as shown in Table J, that certain individuals were attacked not 
only on a second occasion, but even for a third or a fourth time during the 
period 1918-19 covered by the investigation. As many as 98 instances of a 
second attack during this period wil l be found to have been recorded. 

Among the boarders at King's College Choir School at Cambridge (24 in  
number), all of whom, as previously reported, were attacked by influenza in 
mild form during the outbreak of June-July 1918, not a single case-
occurred during the outbreak of October-November 1918, at the time when 
the disease was present in severe form in the borough, notwithstanding the 
fact that a few cases occurred among the day boys attending the school but 
living in the town. In the comparatively mild outbreak of March 1919 
about half the boys, who had entirely escaped during October-November 
1918 again suffered attack. 

At Saffron Walden during the course of the outbreak in October 1918, 
of 30 boarders in the Grammar School there, 19 were attacked by the disease 
in severe form, temperatures up to 104° F. having been reported in several 
instances, although no case of pneumonia or other complication supervened. 
None of these boys had been attacked in June or July 1918, and none of 
them have suffered attack during the present year (1919). 

Certain individuals appear to possess natural immunity against the 
disease as instanced by the fact that, of the 1,766 individuals who returned 
replies to the printed form of questions issued to the residents of the 
university, 503 reported that they had never suffered attack by the disease. 
Certain instances of this apparently natural immunity have been met with 
elsewhere in the course of the present investigation. As an example may 
be instanced the case of the small but virulent outbreak at Newport, 
reported to me by Dr. Browne and previously referred to. Neither the 
wife of the soldier by whom the infection was introduced, nor two other 
females of the household, as to whom no previous history of influenza could 
be obtained, contracted the disease although they had nursed the remaining 
members of their family, of whom no less than three died, during the whole 
of their illness. 

Occasionally, however, immunity, if existent, is of so slight duration 
that it can hardly be said to exist at all. An instance of such a condition 
was reported to me by the headmaster of the Friends' School at Saffron 
Walden, as having been observed at another of their schools at Wigden, 
Cumberland. At this school, following on a small outbreak towards the 
end of November, a much larger one occurred, commencing on 16th January 
1919, in which about 74 children were affected. Yet another outbreak 
occurred commencing 25th February 1919, during which 12 girls and five 
boys who had been attacked in the outbreak in the previous January again 
fell il l with the disease for the second time, in addition to a few cases 
among children who had not been previously affected. The period elapsing 
between the first and second attack varied, according to the statement of 
the medical officer to the school, from four to five weeks. 

Old Age. 
As indicated in the tabular statements appended to this report, incidence 

of the disease has been mainly on young adults, while older persons have to 
a large extent escaped attack. This has especially been obvious as regards 
persons of advanced age, as an instance of which may be mentioned the 
outcome of an inquiry at the almshouses at Saffron Walden. The inmates 
of these houses number 44, all of whom, with the exception of a resident 
nurse and two other attendants, are over 60 years of age, 24 being aged 
between 70 and 80 years, while eight averaged 80 years and upwards. Dr. 
Atkinson, the Medical Officer of Health for Saffron Walden, informed me 
that such of these old people as are capable of doing so, visit freely in the 
town, where they mingle freely with other people, and all are accustomed 
to be visited by their friends and relations. Notwithstanding this, not one 
of the inmates have suffered attack from influenza during the whole period 
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under investigation—April 1918 to March 1919—while Dr. Atkinson 
further informed me that he had no recollection of a case of influenza 
among the inmates at any time within the past 11 years. 

PATHOLOGICAL INVESTIGATIONS. 

Dr. Laird, the Medical Officer of Health for Cambridge, in a report to 
the Public Health Committee of the borough, on the epidemic of influenza 
in Cambridge in 1918 (appended to this report) gives some account of the 
results of pathological examinations carried out by Dr. Alden Wright at 
Addenbrooke's Hospital, and of the microscopical examination of material 
supplied by Dr. Alden Wright to Colonel Sims Woodhead, Professor of 
Pathology in the University of Cambridge. A similar report has been 
available as regards the naval and military cases from the First Eastern 
General Hospital. Dr. Alden Wright states that the lower portions of the 
lungs examined were consolidated, but in patches. A naked-eye inspection 
of the cut surface showed numbers of minute white points, which were 
evidently bronchioles filled with secretion. In a few cases infarction of the 
lungs was found, and two had empyema. 

Professor Sims Woodhead, in his portion of the report, states that the 
main features of all these lungs, as seen in microscopical sections, are those 
characteristic of intense inflammation set up by the toxins of micro­
organisms. He refers to the statement by certain other observers that 
these appearances do not indicate pneumonia, but he maintains that the 
extremely rapid and acute inflammatory process which is present must be 
regarded as acute pneumonia of an especially virulent form. His reason 
for coming to this conclusion he then proceeds to give in detail. Professor 
Sims Woodhead considers that catarrhal pneumonia is somewhat uncommon 
for the reason that when pneumonia supervenes in influenza the patient is 
apt to die long before the catarrhal proliferation of the epithelium in the 
alveoli has progressed very far, and adds that the consolidation which 
occurs in patches is more extensive in this form than in catarrhal 
pneumonia. 

BACTERIOLOGY. 

Apparently no systematic bacteriological work on the disease was 
carried out, either at Addenbrooke's Hospital or at the First Eastern 
General Hospital, owing, as I was informed, to the shortage of staff and 
consequent pressure of work. In fact, the only reference that I have found 
to any such examination in the case of influenza occurred in the reports 
of the bacteriological laboratory at the military hospital, this referring to a 
single examination of sputum only, which was apparently negative as 
regards the presence of pathogenic micro-organisms. 

ADDENBROOKE'S HOSPITAL, CAMBRIDGE. 

As the outcome of conferences with the secretary and with the resident 
medical officer, I learnt that no cases of influenza had been admitted from 
the university, as the hospital did not, at present, take in paying patients ; 
and, as a matter of fact, very few cases of influenza had been admitted— 
seven cases between 1st January and 21st March 1919—and these only as 
cases of emergency, which had to be admitted to a general ward. A single 
case was admitted on 15th October 1918. 

There had been, however, an outbreak of influenza among the staff 
extending over the period 10th October 1918 to 21st January 1919, and 
affecting 57 individuals, as follows:— 

Resident staff - - - 3 
Nursing staff 37 
Domestic staff (including kitchen maids, ward maids, and 

laundry maids) - - .,- .. - - - - - 17 

Total - - - - - 57 
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The resident medical officer was of opinion that the infection was 
contracted outside the hospital, certainly in one, and probably in other 
instances, seeing that the housing and feeding accommodation of the 
residents, nurses, and domestic staff is entirely separate, although the 
patient admitted on 15th October 1918 may possibly have been responsible 
for some extension of the disease subsequently. 

The accompanying chart indicates in graphic form- the incidence of the 
disease, week by week, during the period under consideration. 

Two points of special interest coming under observation in the hospital, 
and bearing respectively on the incubation period of the disease, and on 
the period of infectivity of the patients recovering from the disease may be 
mentioned. 

As regards the first point, a case of spleno-leukoemia, which had been 
in the hospital for some weeks previously, contracted influenza within 
48 hours of the admission to the same ward of two patients suffering from 
this disease. 

Duration of Infectivity. 

In reference to the period beyond which a patient may be regarded as 
no longer capable of conveying infection the evidence is as follows:— 
Members of the nursing staff attacked by the disease were "warded " i n 
the so-called " open-air colony" on the roof of the hospital. Early in 
December, however, the pressure on the available space was so great that 
i t was decided to remove some of the patients to the general small wards. 
Ten of the nurses were thus removed as soon as their temperature had 
fallen to normal, and had so remained for two days. The resident medical 
officer informed me that this course was decided on with some trepidation, 
but, fortunately, no secondary cases occurred in either of the wards to 
which these nurses were removed. 

INFLUENZA AT KING'S COLLEGE SCHOOL, CAMBRIDGE. 

Learning while at Cambridge of a number of cases of influenza which 
had occurred at this School, I took the opportunity of calling on the Head 
Master in the hope that he would be able to supply me with information 
which might be of service in connection with the general investigation of 
influenza in the University and town. 

The school, which had been originally founded for the purpose of housing 
and instructing the boys in the choir of King's College, Cambridge, in return 
for the musical services rendered in the College Chapel, has since been 
extended so as to admit of an additional number of boarders and also a 
number of day-boys, mostly the sons of married members of the University. 

Mr. Jelf, the headmaster, told me that the present number of boarders 
was 24, of ages ranging from 10 to 14 years, and that it was among these, 
rather than among the day-boys, that the greater number of influenza cases 
had occurred. From a list which he gave me it would appear that everyone 
of the boarders was attacked by influenza in July 1918, but the cases were 
of comparatively so mild a character that only seven of the boys were 
attended by a medical man. There were no complications in connection 
with this attack, and the longest period that any one boy remained in bed 
was seven days. Of these 24 boys, 14 have been again attacked during 
March 1919, but with two possible exceptions their illness was of even a 
milder form than that of July 1918. 

It is of special interest to note that not one of these boys was attacked 
in October or November 1918, at which time the incidence of the disease 
was specially great in the town ; the fact that every one of the boarders had 
been attacked in July 1918 having apparently afforded immunity, which 
persisted at that period, and, judging from the smaller number attacked in 
March 1919, still prevailed to some extent. 
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Owing to pressure of work at the end of term it was not possible to 

obtain definite information as regards the day-boys, 36 in number, but, as 
stated above, they had suffered attack in less degree than the boarders, this 
difference being not improbably accounted for by the fact that the boarders 
came into closer contact with one another at night time in the dormitories 
than in the case of the day-boys living at home with their parents. 

Unfortunately, however, Mr. Jelf was unable to give any information as 
to the order in which the boys occupying the particular beds in the dormi­
tory were attacked by influenza in either of the outbreaks of July 1918 or 
in March of the present year. 

WAN T OF HOSPITAL ACCOMMODATION FOR UNDERGRADUATES 
OF THE UNIVERSITY. 

I t would appear somewhat extraordinary that whereas every public 
school possesses a sanatorium to which cases of illness, and especially of 
infectious illness, occuring during term-time can be removed, the University 
of Cambridge possesses no accommodation for either of these cases. It is 
true that in the town are a couple of small hostels to which members of the 
University are, on occasion, removed for treatment, especially of a surgical 
nature, but in each instance the accommodation is limited and in certain 
other respects is not all that might be considered desirable. Consequently, 
when an undergraduate is taken il l during term-time he either has to leave 
the college, if his condition is not of a serious nature, or he has to be nursed 
in his rooms in college or in lodgings, where naturally there are no facilities 
for the purpose, and where, if his illness should be of an infectious nature, 
the undesirability of his non-removal to proper quarters is obvious. If he 
is in college and his illness is of such a nature that it requires skilled 
nursing it probably means that some other man on the same staircase wil l 
have to vacate his rooms temporarily in order that accommodation for the 
nurse or nurses may be provided. If the illness is such that skilled nursing 
is not needed the man is necessarily left very much to his own devices, 
seeing that his " bed-maker " is only in college for certain hours of the day, 
and, as a rule, has but the most elementary ideas on the subject of nursing. 
Fortunately, however, it is probable that this state of affairs, as regards 
non-infectious cases, at any rate, is likely to be remedied in the near future, 
since an anonymous benefactor has just announced his intention of providing 
a sum of money, up to 20,000l., for the purpose of building and equipping a 
nursing hostel in Cambridge. It is intended that this hostel shall be used by 
others than the members of the University, but that undergraduates, and 
especially those in poor circumstances, should be admitted for less than the 
normal fees. This hostel, however, wil l not, in all probability, have 
accommodation for cases of infectious disease, and this, of course, is the 
accommodation which would have been specially useful during the recent 
outbreak of influenza in 1918 and 1919. 

Hitherto it has not been possible to remove cases of scarlet fever, 
diphtheria, and typhoid fever to the borough isolation hospital; but, as the 
result of a recent conference between the university and town authorities it 
is possible that arrangements wil l shortly be entered into which wil l provide 
for removal to the borough isolation hospital of all cases of infectious 
disease occurring among the members of the university. Dr. Laird, the 
medical officer of health, informed me that he would have been willin g to 
have received cases of influenza during the recent outbreak, but that, owing 
to the depletion of his nursing staff during the war, this had not been 
possible. The suggestion has been put forward that the university 
authorities, possibly with the help of some portion of the recent anonymous 
gift, should erect a suitable hospital block (preferably on the cubicle system, 
so as to allow of more than one disease being admitted at the same time if 
necessary) in the grounds of the present town isolation hospital, and that in 
consideration of the payment of some annual charge to be agreed upon, 
which would enable the borough authorities to make some permanent 
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increase in their nursing staff, to have a call on the services of such staff if 
and when occasion should arise. 

It should be mentioned that there is a fund in the hands of the university 
authorities known as " Crane's " Charity for the purpose of making grants 
" to poor scholars for their relief, for paying the physick, diet, or other 
" things necessary for them in their sickness." The capital sum from which 
these grants (about 100 guineas per annum) are made twice in the year, in 
May and November, was left to the university by an apothecary in Cam­
bridge, known as John Crane, who died on the 26th May 1652, but whose 
benefaction, for some reason, now apparently unknown, remained inoperative 
until 1822, when public attention was called to the state of affairs. The 
Charity Commissioners in 1875 informed the trustees of the charity that 
out of the income the yearly sum of 50Z. might be applied to some institution 
at Cambridge, or in the vicinity, for the purposes of training competent nurses 
to be utilised for the purpose of nursing the poor sick students of the 
university. Advantage does not appear to have been taken of this sugges­
tion, and the proportion of the dividends available for the purpose is now 
mainly utilised for the making of grants to poor students in connection 
with the expenses involved in connection with treatment necessitated by 
accident or disease, in a nursing home or elsewhere. 

I was informed by a member of the university committee recently 
appointed to consider the whole question of the provision of surgical and 
medical treatment for the undergraduates, that notices had already been 
sent out to representatives of all the colleges of a meeting to be held 
early in the following term as to the special provisions which might 
appear to be desirable, in view, more particularly, of the gift that had 
recently been announced. I learned, however, that so great a difference 
of opinion appeared to exist between the representatives of the va,rious 
colleges with reference to questions arising in connection with the scheme, 
especially as to the desirability or otherwise of a form of insurance 
being entered into either by the colleges or the individual students, that it 
was somewhat doubtful what the ultimate outcome of their deliberations 
would be. 

The expenses of surgical operations for poor students have" always 
been paid in whole or in part by Crane's Charity, and there seems to be 
no doubt that some such arrangement as referred to above wil l be 
ultimately arrived at, with the town authorities, for the isolation and 
treatment of all cases of infectious disease. 

BOROUGH OF CAMBRIDGE. 

House-to-House Inquiry as to Influenza Incidence in four small selected 
Areas. 

For the purpose of a detailed house-to-house inquiry, four distinct areas 
were selected, differing from one another as widely as possible in respect of 
house accommodation and nature of population in respect of occupation and 
sex-distribution. In these four areas houses to the total number of 105, 
with an average number of inmates ranging in different districts from 3 •  3 
to 4.3, were visited and record made as to number of invaded houses in 
each area and as to distribution of occupants (418) and of cases of influenza 
(101), these latter being recorded also under the headings of "severe" (45) 
and " mild " (56). In only one of these areas were any deaths reported, 
three having occurred in the Cambridge Place area, in the months (one case 
in each) of October and November 1918 and in February 1919 respectively. 

In all four areas by far the larger number of cases (69 out of 101) 
occurred in the period October-December 1918, during which period severity 
of attack was also most marked. Among females, however, the largest 
number of cases occurred in January-March 1919. Of the total number of 
inhabitants rather over 25 per cent suffered attack, the incidence being 
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heaviest on females, among whom there were 70 cases, as compared with 
31 males, out of a total population of 237 females and 181 males. 

The age periods 5 to 15 years and 15 to 25 years were those which were 
most severely affected by the disease as regards the number of individuals 
attacked. 

In none of the special areas investigated was any evidence of over­
crowding obtained, the highest average number of occupants per house in 
any of the four areas being 4 •  3. 

Attention was directed to possible fallacy in the statistics consequent on 
the recent return home of convalescent and demobilised soldiers, but, 
curiously enough, no instance was met with in which such recent additions 
to the family had come about in any of the houses visited. 

Dr. Laird informed me that the disproportionate number of females 
attacked in the New Street area was dependent on the fact that the 
greater number of these women go out to work in factories and shops, 
where, rather than in their own houses, infection was probably contracted in 
most instances. 

Further details of the investigation are shown in the following tables 
supplied by Dr. Laird :— 

INFLUENZA INVESTIGATION. 

(House-to-House Inquiry in the Borough.) 

CAMBRIDGE, 1918-19. 

The following particulars relate to the four areas (taken together): — 

Age and Sex Distribution. 

- 15 cases. 
- 69 „ 

- 105 
- 418 
- 36 
- 101 

3* 

*  The three deaths occurred in Cambridge Place Area :— 
Female, aged 3 years, October 1918. 
Male, aged 44 years, November 1918. 
Male, aged 38 years, February 1919. 

Dates of Attach :— 
June to September 1919 
October to December 1918 
January to March 1919 -

Severity of Attach :— 
Severe, 45. 
Mild , 56. 
Total number of houses visited 

„  „ persons visited 
„  ,. houses with cases 
,, ,, cases - -
„  „ deaths-



404 

De Freville Area.—Good middle-class residential area. 

Age and Sex Distribution. 

Cambridge Place Area.—Very poor property—two bedrooms ; 3s. to 
3s. 6d. weekly. 

Age and Sex Distribution. 

Dates of Attack :— 
Al l attacks in October and November, except one in February who 

did not live here at the time (his family moved here on account of 
his death). 
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St. Philip's Road Area.—Good working-class neighbourhood. 

Age and Sex Distribution. 

New Street Area.—Poor working-class street. 

Age and Sex Distribution. 
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The following particulars relate to the four areas (taken together):— 
Table showing age and sex of those attacked, the nature of the attack, 

and the period in which the attack occurred :— 

Age Periods. 

De Freville Area.—Table showing age and sex of those attacked, the 
nature of the attack, and the period in which the attack occurred :— 

Age Periods. 
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Cambridge Place Area.—Table showing age and sex of those attacked, 

the nature of the attack, and the period in which the attack occurred :• — 

Age Periods. 

St. Philip's Road Area.—Table showing age and sex of those attacked 
the nature of the attack, and the period in which the attack occurred :— 

Age Periods. 
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New Street Area.—Table showing age and sex of those attacked, the 
nature of the attack, and the period in which the attack occurred :— 

Age Periods. 

OCCUPATIONS OF PERSONS ATTACKED. 

Be Freville Area. 
Males. Females. 

The other persons attacked had no occupation. 
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OCCUPATIONS OF PERSONS IN HOUSES VISITED. 

Cambridge Place Area. 
Males. Females. 
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INFLUENZA AT THE FRIENDS' SCHOOL AT SAFFRON WALDEN. 

While in Cambridge for the purposes of influenza investigation there 
during March 1919, I learnt from Sir Clifford Allbutt, Regius Professor of 
Physic, of an outbreak of influenza at the Friends' School, Saffron Walden. 
He had been called there in consultation a day or two previously, and 
informed me that a very severe and explosive outbreak had occurred at the 
school, involving 170 cases within three or four days. Under the circum­
stances he was of the opinion that further investigation might be worth 
while, as it was possible that some useful and definite information as regards 
incubation periods, &c., might be obtained. 

Having mentioned the circumstances at the following meeting of the 
Influenza Committee at office, on my return to Cambridge I made an 
appointment with the Headmaster of the Friends' School to go over to 
Saffron Walden on Saturday, 29th March. Arrived there I was met by 
Mr. Walker, the Headmaster, Mr. Rowntree, his assistant and the only 
member of the establishment who had escaped influenza, and Dr. Atkin­
son, the medical officer to the school. Al l most kindly afforded me every 
information in their power as to the circumstances of the outbreak, Mr. 
Rowntree having taken much trouble to prepare beforehand for me detailed 
statistics and other information dealing with the incidence of the disease. 
I learnt from them that the school had been entirely broken up about a 
week before my visit, although a number of the children and staff had gone 
home previously, as soon as they were in a fi t condition of health to do so. 

Lik e the well known school at Bedales, the Friends' School at Saffron 
Walden is one in which boys and girls are mixed together in school, at 
meals, and at games, although, of course, having sleeping dormitories in 
completely separate portions of the building. At meals, indeed, the 
children are arranged boys and girls alternately, and this, and the common 
mixing in school as well as at games, probably had considerable effect upon 
the spread of the disease on both girls and boys of the school. 

The total number of boarders at this school is 163, 94 boys and 69 girls, 
whilst, in addition, there are 14 day scholars, 9 boys and 5 girls. The house 
staff includes masters, mistresses, and a matron, and the domestic staff 
numbers 30, in addition to which three married masters and three gardeners 
live out in the town. 

During the year 1918 there was no case of influenza at the school, 
although there was a considerable outbreak in the town of Saffron Walden 
during October and November of that year, during which a number of boys 
at the grammar school, and of the young women at the training college in the 
town, were attacked. 

Mr. Walker attributes the entire escape of the school during October 
and November 1918 to the fact that he did not allow the boarders to go into 
the town during the whole of the term extending from 17th September to 
the 20th December, with the occasional exception of a boy taking a message 
to a shop or to the doctor's surgery. Mr. Walker did not at the time explain 
to me the reason of this regulation; but I subsequently learnt from Mr. 
Atkinson that he believed that it was made, quite at the beginning of the 



411 

term, in consequence of the occurrence of some cases of mumps, so that 
fortunately it was already in force at the time of the influenza outbreak at 
Saffron Walden. 

The following term commenced on 15th January 1919, as from the 
commencement of which this embargo was withdrawn, although, as a matter 
of fact, very few of the children of the Friends' School went into the town 
before about mid-term. 

As regards the origin of the outbreak it should be mentioned that parents 
of the children not infrequently go down on Saturdays and take the children 
out to tea, or for a walk, or possibly a motor ride, this having, as a matter 
of fact, taken place on Saturday, 22nd February, and on the following 
Saturday, 1st March. One of the visiting parents on the latter date had 
taken several of the children to Bishop's Stortford. These children, I 
understand, all went down with influenza on the following day, 2nd March. 

I have not, however, been able to learn whether, in the course of their 
outing, they are known to have come in contact with a case or cases of the 
disease, either at Bishop Stortford or elsewhere. It is quite possible that 
these particular children may have been incubating the disease at the time, 
and that the infection was actually introduced into the school by a day-boy 
(W. -), who is know to have been il l on Friday, 28th February, although 
i t is possible that he might have been in an infectious state previously. He 
did not come to school the following day, Saturday, 29th February, and on 
inquiry being made, it was found that, on this date, all his family were confined 
to bed suffering from influenza. In this connection it is perhaps of interest 
that one of the first boys to develop the disease on 2nd March was a special 
friend of W. 

The earliest cases in the school, three in number, occurred on 1st March 
1919, followed by 11 other cases on the following day, after which the cases 
increased very rapidly as follows :— 

subsequent to which only occasional scattered cases occurred, the whole 
brunt of the disease therefore being confined to a period of about 10 days. 
The total number of individuals affected, including adults as well as boys 
and girls, was 182, the children in the school accounting for 143. In addition 
18 of the adult-staff were attacked, the remainder being accounted for by 
two masters and a master's wife and children lining in the town, together 
with 4 boys and three adults who, although working at the school, sleep in 
the town. These latter, I understand, were among the earliest victims of 
the disease. Amongst the domestic staff it is of interest to note that only 
one of the seven maids employed at the school was attacked. 

Symptoms of the Disease. 

From a report supplied to me by Dr. Atkinson it appears that nearly all 
the individuals attacked complained of supra-orbital headache, and had 
acute rhinitis, although none complained of sore throat. The pharynx and 
uvula were found on inspection to be infected. Pains in the limbs and back 
were by no means universal, and, on the whole, he did not think the cases 
were so severe as in the epidemic which visited Saffron Walden in October 
and November 1918. 

In uncomplicated cases the temperature stopped at 101° F., except in the 
case of one adult who, on the third day, had a temperature of 105° F., but 
which thenceforward made a gradual descent. 

CO 2 
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A noteworthy fact as regards the temperature charts is the persistence 
of a sub-normal temperature at the end of the disease. There was no 
evidence of profuse and continued perspiration, such as was characteristic of 
the 1918 epidemic in Saffron "Walden. 

Complications. 

Three cases developed a scarlet rash, followed in two or three days by 
desquamation of the skin in large flakes. The rash was localised and 
somewhat suggestive of that seen in scarlet fever. 

Epistaxis occurred in at least a dozen cases, in some of which it was so 
profuse that it could only be controlled by packing the nostril with adrenalin. 
One case developed otitis media with copious discharge from the ear. There 
were two cases, one of a boy, and one of an adult, of cardiac syncope with 
severe cerebral symptoms. One boy developed lobar pneumonia, and there 
were also three cases of catarrhal pneumonia. Al l these cases eventually 
recovered, there having been no fatal case throughout the whole of the 
epidemic. 

Incubation Period. 

Some interesting information with reference to the incubation of the 
disease was obtained. On Thursday, 1st March 1919, three boys were sent 
into the school sanitorium with what subsequently proved to be influenza. 
They were put into the same ward in which were already two boys who were 
convalescing from attacks of pneumonia (C. and N. ) from 
which they had been suffering for some time previous to the outbreak of 
influenza. On the morning of 3rd March G. was found to have a 
temperature of 101°, which had mounted to 102.6° by the evening. By the 
same evening N. had. developed a temperature of 101°. Both of 
these boys subsequently developed definite symptoms of influenza. It 
should be mentioned that both these boys' temperature had been normal 
prior to the evening of 2nd March. 

Again, one of the nurses specially engaged for work in the sanitorium 
early in the outbreak arrived at the school on 7th March, when she at once 
took up night duty in the wards. On the third day she was attacked with 
influenza, and had a temperature running up to 103° within a few hours. 
She had not been attending to cases of influenza prior to coming to Saffron 
Walden, and, so far as she is aware, had not come into contact with any 
case. 

A further instance in which the period of incubation can be approxi­
mately determined is that of Mr. M. , a married master living in the 
town, who felt " seedy" on 2nd March, although he was able to come to 
school on the morning of 3rd March. But he at once had to return home 
to bed when he was found to have a temperature of over 100° F. On the 
morning of 4th March, Mrs. M. was attacked, having a temperature 
of 100° by 1 p.m. on that day. 

The case of her brother, Mr. F. , who three days later came to look 
after Mr. and Mrs. M. , incidentally affords some evidence of immunity, 
as, although he remained in the house for a week, he escaped being attacked 
by the disease from which he had previously suffered whilst serving in the 
Army. . . 

REPORT ON INFLUENZA INVESTIGATION, CAMBRIDGE, 1918-19. 

Conclusions. 

1. Of the three outbreaks of influenza during 1918-19, that occurring 
mainly in October and November 1918 was, as regards incidence on the 
Cambridge town population, the most extensive in respect of number of 
cases, and most severe in type. 
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2. Among the University population, the fatality rate at Cambridge was 
very low. As regards the four schools at Cambridge and Saffron "Walden 
at which inquiry was made, it was found that, fortunately, not a single death 
had occurred. 

3. No instance of the specially severe septic type of influenza had been 
reported in Cambridge itself, although at the First Eastern General Hospital 
there were seven deaths from influenza complicated with septic pneumonia 
among patients admitted from billets and camps outside the borough. 

4. Pathology.—Reporting on the pathological appearances in sections of 
lung-tissue prepared by Dr. Aldren "Wright from material obtained from 
post-mortem examinations performed at Addenbrooke's Hospital, Colonel 
Sims Woodhead, Professor of Pathology in the University, describes the 
condition present as an extremely rapid and acute inflammatory process, 
together with an acute pneumonia of a specially virulent form (see Dr. Laird's 
report on influenza in the borough of Cambridge in 1918). 

5. No systematic bacteriological work on the disease had been carried 
out either in the First Eastern General Hospital or at Addenbrooke's 
Hospital, mainly owing, as I was informed, to the shortage of staff and the 
consequent pressure of work. . .. 

6. The spread of the disease appears to have taken place by personal 
contact alone. 

7. Incidence of the disease has been mainly on young adults (15-25 years). 
Officers of the Naval Contingent at Cambridge (average age, 20 •  5 years), 
suffered attack to the extent of more than eight times as heavy as had their 
batmen (men of the R.M.L.I., average age, 30 years). Individuals of 60 years 
and upwards, almost without exception, escaped attack. 

8. The incubation period is, in far the greater number of cases, from one 
to four days, with a still higher percentage between 36 and 60 hours. 

9. Onset.—Epistaxis, occasionally with such severity as to require packing 
of the nostrils and the use of adrenalin, had been of frequent occurrence 
during the earliest stages of the disease during the outbreak of 1918-19, 
whereas the more classical symptom of pain in the back and limbs had been 
comparatively rare. 

10. Of complications reported, the most frequent have been pneumonia 
and bronchitis. Three cases of unilateral parotitis have been reported by 
medical practitioners at Cambridge, at Saffron "Walden, and at Newport 
respectively. Other complications reported in the death returns of the 
First Eastern General Hospital included septic pneumonia, acute spinal 
myelitis and paralysis of inter-costals, empyema, malignant endocarditis 
and cerebro-spinal fever. 

11. At the Friends' School, Saffron Walden, in March 1919, a few com­
paratively mild cases of pneumonia occurred, while, strangely enough, at 
the Grammar School, in November 1918, no complication of any kind 
had occurred. 

12. Sequelze.—-At the Friends' School, Saffron "Walden, a number of the 
patients (boys and girls), during the convalescent period, ran an excessively 
low temperature for several days, and, in some instances, even weeks, the 
girls being affected in this respect to a greater extent than the boys. The 
headmaster's temperature is reported by Dr. Atkinson to have remained at 
the low level of 93° F. to 94° F. for some days after apparent recovery. A 
few cases of neurasthenia and one of hysterical paralysis have also been 
reported. 

13. Immunity, of somewhat brief duration however (three to nine 
months), may be conferred by a previous attack of the disease. Dr. Laird 
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states that he heard of but one case of a second attack in Cambridge in 
1918, the patient being a medical practitioner. Among the boarders of 
King's College Choir School at Cambridge, all of whom were attacked in 
mild form during the outbreak of July 1918, not a single case occurred 
during the outbreak of October-November 1918. 

14. "When a second attack of influenza has occurred within a period of 
about nine months, a severe attack has, for the most part, been followed by 
one milder in character, and vice versa. 

15. As regards the period subsequent to which a patient may be regarded 
as being no longer liable to convey infection, the experience at Addenbrooke's 
Hospital where 10 nurses were returned to the general wards, after two days 
of normal temperature, without il l results to any of the patients in these 
wards, is of interest. On the other hand, Dr. Laird makes reference in his 
report to certain instances in which servants, convalescent from influenza 
but still troubled with a cough, apparently conveyed infection to the house­
holds of their employers, after returning to Cambridge from their own 
homes. 

16. Analysis of replies received from the University residents has yielded 
no evidence in support of the contention, American in origin, that individuals 
who suffer from " chronic colds " are less liable than other people to be 
attacked by influenza. 

TABL E A. 

Showing Number of Schedules distributed and returned. 



415 

TABL E B. (1). 

INFLUENZA AND NON-INFLUENZA. 

Table showing Age of Residents, &c, from whom Replies were received. 
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TABL E B. (1).—continued. 
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TABL E B. (1).—continued. 
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TABL E B. (1).—continued. 
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TABL E B (2), 

INFLUENZA CASES. 

Table showing Age of Residents, &c., from whom replies were received. 
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TABL E B (2)—continued. 
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TABL E B (2)—continued. 
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TABL E B (2)-—continued. 
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TABL E B (3) 

Table showing Age of Residents, &c.,from whom Replies were received. 

NON- INFLUENZA . 
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TABL E B (3)—continued. 
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TABL E B (3)—continued. 
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TABL E B (3)—continued. 
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TABL E C. 

Table showing number of persons who had Influenza prior to 1918 and 
during the Periods July-September, October-December 1918 and 

January to March 1919, with severity of attach. 
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TABL E D. 

Table showing Ages of Undergraduates, &c, attacked. 
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TABL E E. 

Table showing Complications and the Months in which they occurred. 



TABL E F. 

Showing ages of persons whose attacks were complicated. 
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T A B L E G. 

I N C U B A T I O N P E R I O D. 

Table compiled from replies to question : " If attacked within 12 months, give 
Date of exposure ; give Date of Attack." 

T A B L E H. 

Complete List. 

P E R I OD OF INCUBATION . 

Others Infected. 
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TABL E J. 

List of Persons who have had Two Attacks of Influenza during 1918-19. 
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List of Persons who have had Three Attacks of Influenza during 1918-19. 

List of Persons who have had Four Attacks of Influenza during 1918-19. 



TABL E K. 

DOUBLE ATTACKS, 1918-1919. 

Table showing date of onset of 1st and 2nd Attacks, and whether they were Severe or Mild. 

The top figures indicate date of 1st attack, i.e., 28, reads, 1st attack 28th June = mild attack. 
„  lower „ „ „ 2nd „ i.e., 27, „ 2nd „ 27th Sept. == „ attack. 

Nature of attack indicated as follows:— Severe = figures in italics. Mil d = Figures in roman type. 
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TABL E L. 

Number of Persons who have suffered from " Common Colds." 
(Total number of Returns received = 1,729.) 



T A B L E M . 

Table showing Daily Admissions to 1st Eastern General Hospital of Gases of Influenza among Military Cadets, &c.,from the various 
Colleges, &c., during June 1918. 

28th June 1918.—One death occurred at 1st Eastern General Hospital registered as from Influenza plus double lobar pneumonia. (The only death among 
cadets admitted as above.) 



TABL E N. 

Influenza Cases—1st Eastern General Hospital, 1919. 
(Cadets no longer in Residence.) 
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LIST OF MEMBERS OF THE UNIVERSITY WHO D I ED FROM INFLUENZA 
FROM 1ST JANUARY 1918 -31ST MARCH 1919. 

L IST OF DEATHS OF CADETS IN 1ST EASTERN GENERAL HOSPITAL. 

28th June.—T. H. C., 28, Cadet, 2nd O.C.B. 
22nd October.—G-. M. R, 36, Cadet, 2nd O.C.B. 
29th October.—G. E. T., 28, Cadet, 2nd O.C.B. 
30th October.—G. W. M., 29, Cadet, 2nd O.C.B. 
1st November.—J. H O, 27, Cadet, 2nd O.C.B. 
1st November.—J. G. P., 25, Cadet, 2nd O.C.B. 
2nd November.—J. E. O, 23, Cadet, 2nd O.C.B. 
8th November.—T. C. L., 24, Cadet, 2nd O.C.B. 
9th November. - W . E., 25, Cadet, 2nd O.C.B. 
11th November.—H. J. S., 32, Cadet, 2nd O.C.B. 
11th November.—W. S., 23, Cadet, 2nd O.C.B. 

EPIDEMIC OF INFLUENZA, 1918-19. 

Report by Dr. Andrew J. Laird. 

The following report upon the recent epidemic of influenza in Cambridge 
is submitted for the information of the Health Committee and the Local 
Government Board. 

On 3rd November 1918 the Board issued a circular letter to medical 
officers of health desiring that certain information should be collected. 
This has been done as far as possible, and is given below. 

Influenza not being a notifiable disease like diphtheria, the available 
sources of information are chiefly the reports of school teachers and the 
copies of death returns received from registrars. 

In June it was known that the disease had appeared among the cadets 
in Queen's*  College, and although one or two secondary cases among 
civilians are known to have occurred then there was no general spread 
the infection. 

The source of introduction in the autumn could not be so clearly traced. 
I t is possible that the two outbreaks were connected by a chain of cases, 
but there may have been a fresh invasion from abroad by returning soldiers. 
The first intimation of its recrudescence among civilians was on 23rd 
September when two cases were reported from St. Paul's Infants', two 
from Sturton Street Infants', and four from East Road Infants' schools. 
No further reports were received until 14th October, when 63 children and 
two teachers were notified from Sturton Street Infants', two from St. 

*  First in Downing College, see Table M. 
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Philip's Infants', 79 from St. Barnabas, and 144 from East Road Infants' 
schools. At first there was some doubt as to the precise nature of the 
illness, but inquiry by the school nurses showed that while a number of 
children were suffering from " colds " and a few were kept away by their 
parents as a precaution, the majority of the cases reported were genuine 
influenza. 

The information obtained from the schools up to the date of closure 
gives some indication of the violence of the outbreak. The total number 
notified by the head teacher was 296, as follows:— 

It is impossible to give more than a rough estimate of the total number 
of cases, but from information received from medical practitioners the 
number of cases attended by them was approximately 6,000. There were 
in addition, no doubt, a considerable number not medically attended. 

On 22nd October it was decided to close the whole of the schools, 
including the continuation classes, in the borough, and at the same time 
steps were taken to have the Sunday schools closed also. The two county 
schools and the Perse Girls' School were also closed, the Perse Boys' School 
remaining open til l 4th November. 

A request made to the managers of the cinemas and theatre to exclude 
children was immediately acquiesced in, and persons known to be arranging 
public meetings, such as scout gatherings, concerts, &c, were at once com­
municated with and the meetings abandoned for the time. It is desirable 
that some acknowledgment should be made here of the ready co-operation 
accorded by all who were approached in any way in the matter. 

The total number of deaths was 120, distributed as follows :— 
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No district entirely escaped, but from the table of deaths it wil l be seen 
that the outlying parts of the town, more especially Old Chesterton and 
Newnham, came off better than the central parts. 

This table also shows that the first week of November was the worst, 
and that the number of deaths began to fall soon after that, the last death 
occurring on 15th December. 

The age and sex distribution of deaths was :— 

The excessive incidence of fatal cases among females is possibly accounted 
for by the absence of a very large proportion of the male population on 
military and other duty connected with the war, and also by the unusual 
number of women engaged in occupations outside their homes. 

The occupations of the fatal cases were :— 
Males. Females. 

In the remaining cases they were registered as son, (7); daughter, (20); 
wife, (26); widow, (5). 

The disease seems to have been spread entirely by personal contact. 
There is no evidence whatever of any other method of spread. 

O 10699—1 &c E E 
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I have only heard of one second attack in 1918. The patient was a 
medical practitioner. The second attack was mild, but is considered by 
him to have been influenza. 

Death resulted in 92 •  5 per cent of the fatal cases from some secondary 
complications. These are shown in the following table:— 

The staffs of public institutions suffered severely, with the exception of 
the Infectious Diseases Hospital and the Chesterton Workhouse, where not 
a single case occurred. This immunity from attack in the case of the 
Infectious Diseases Hospital might be attributed to the restricted inter­
course between the hospital and the town. It was not due to any immunity 
acquired by inoculation or previous attacks. 

The incubation period was short, usually from two to three days, the 
exact period in one case, where it is accurately known, being 64 hours. 

The only exception I have discovered to this was the occurrence of two 
cases in a ward at Addenbrooke's Hospital 24 hours after the admission of a 
pneumonic influenza case to the ward. 

The symptoms of onset were not those with which we have become 
familiar during recent years, viz., headache and pains in the limbs chiefly. 
During the present outbreak patients complained chiefly of headache, back­
ache, and pains in the abdomen, which at times simulated appendicitis. 
Epistaxis was fairly common ; cough, with pain behind the sternum, and, in 
severe cases, expectoration of fresh blood were early symptoms. The 
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temperature rose rapidly to 104° or 105° F., and in a few cases a macular 
rash, which at first suggested measles, was seen. 

With regard to the duration of infectivity, the only evidence procurable 
on the point is : (1) at Addenbrooke's Hospital, when the pressure on their 
accommodation was greatest, influenza cases were transferred to the general 
wards after two days of normal temperature, and no subsequent cases 
followed ; and (2) in two or three instances domestic servants, who had 
influenza at home, returning to Cambridge, apparently were the source of 
infection, the only symptom persisting being cough. 

The administrative and other action taken included the following 
measures:— 

(1) The local newspapers published precautionary advice, which was 
considered to be more effective than the distribution of leaflets. 
This was repeated, and consisted chiefly of extracts from the 
official leaflet of the Board. The continued publication of the 
progress of the outbreak throughout the country generally led to 
widespread knowledge, and resulted in precautions being taken 
chiefly in the avoidance of public gatherings. This was par­
ticularly noticeable in the diminished attendances at cinemas, the 
theatre, &c. 

(2) Places of public entertainment were placed out of bounds by the 
military authorities, and the proprietors excluded all children 
during the epidemic. 

(3) Al l public elementary, evening, and county and other schools were 
closed, as well as all Sunday schools. 

(4) Cases were admitted to Addenbrooke's Hospital and the Cambridge 
Union Infirmary. It is unfortunate that the difficulty experienced 
during the war of maintaining a satisfactory nursing and domestic 
staff made it impossible to receive cases in the Borough Hospital 
for Infectious Diseases. 

(5) Nursing at home was undertaken in 137 cases by the District 
Nursing Association. 

(6) Help was given in the home in several instances by the Home Helps 
who are registered with the Local Authority. 

So far as I am aware, no bacteriological examination of material from 
patients was made, nor was there any attempt at prophylaxis by means of 
vaccines. 

The cases referred to occurred in the civilian population, but the 
Registrar's returns contained particulars of the deaths in the 1st Eastern 
General Hospital of 97 soldiers in the period from June 28th to December 
14th. The patients admitted to this hospital come not only from Cam­
bridge but are drawn from a very wide area in the Eastern Counties. 

Pathological Examinations.—Dr. Aldren "Wright, Visiting Physician to 
Addenbrooke's Hospital, has kindly supplied the information upon which 
the following note is based. 

The lower portions of the lungs examined were consolidated, but in a 
patchy fashion and not to the extreme degree found usually in ordinary 
lobar pneumonia. Naked-eye inspection of cut surfaces showed numbers 
of minute white points, which were the bronchioles filled with secretion. A 
few cases showed infarction of the lungs, and two had empyema. 

Sections made by Dr. Wright for microscopical examination were sent 
to the University Laboratory, Pembroke Street. These have been examined 
by Professor Sims Woodhead, to whom I am indebted for the following 
notes :— 

" The main features of all these lungs—I have not seen anything 
but the microscopic sections—are those indicating intense inflamma­
tion, apparently set up by the toxins of micro-organisms. I say 

E E 2 
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micro-organisms, because more than one type of micro-organism is 
present. 

" It is sometimes stated that this is not a pneumonia, but 1 main­
tain that, as it is an extremely rapid and acute inflammatory process, 
it must be looked upon as an acute pneumonia of a specially acute 
and virulent form. 

" Evidence of this is as follows :— 
" (1) In all cases the vessels are greatly congested. 
" (2) There is marked oedema of the lung, many of the alveoli 

being filled with albuminous fluid in which is a small amount of 
fibrin. 

" (3) There is evidently migration of leucocytes. 
" (4) Some, but not very marked, proliferation of epithelial 

cells in certain of the areas. 
" (5) There is some exudation of fibrin, but this is in patches 

only, and is obscured by the oedematous condition. 
" (6) The condition is toxic in a large degree. (Note the con­

dition of the cells where they can be carefully studied.) 
" (7) The material of the alveoli is crowded with bacilli, 

mostly of the Pfeiffer type, with a few pneumococci here and 
there. 

" (8) (Edema and congestion of the pleura and interstitial 
tissue—Trabecular. 

" (9) Evidence of toxic action on endothelial cells of the 
vessels. 

" The consolidation which in all cases is the result of the inflam­
matory process occurs in patches, but is more extensive in this form 
of pneumonia than in catarrhal pneumonia, where the cells cannot 
be carried from point to point, as can the oedematous fluid. More­
over, the patient dies long before the catarrhal proliferation of the 
epithelium of the alveoli can go very far, and before large amounts 
of the materials derived from breaking down cells can combine with 
the exuded fluid portion of the blood. Consequently consolidation 
can never be marked, either in large areas or small lobular patches, 
as in other forms of pneumonia. 

" It may be looked upon as true pneumonia, the patient suc­
cumbing during the very early stages of a most acute process. 

" The bacilli not only multiply very rapidly but they produce 
toxin, deriving their nutriment from damaged cells and perhaps 
from altered fluids, and inducing ' inflammatory' oedema. The action 
on the cells is intense. In some cases the vessel walls are so damaged 
that the red corpuscles escape in large numbers, whole areas of the 
alveoli appearing to be filled with these ' cells.' " 


