REPORT ON THE PANDEMIC OF INFLUENZA, 1918-19

CHIEF MEDICAL OFFICER'S INTRODUCTION .

To the Right Hon.
Christophe Addison M.D., M.P,,
Minister of Health

SIR,

1. | HAVE the honou to submt a repott on the Influenza
Epidemic of 1918 and 1919 This report taken in conjunctin
with the Report on the Mortality from Influenza in England
and Wales during the Epidemic of 1918-19 recenty issual by
the Registrar-Geneda(Cmd. 700), constitute the official record
which it is necessar to make concernimg the outbreak The
repoit has been reducal to the narrowe$ compas compatibk
with an adequag presentatia of the facts and the inclusion of
recorcs from various parts of the world. There can be no
doult that as an historicd survey it will prove invaluabk for
future referene in the event of subsequenepidemics

2. This documem deak with one of the grea historic
scourgs of our time, a pestilene which affected the well-being
of millions of men and women and destroyel more human lives
in a few months than did the Europea war in five years carry-
ing of upwards of 150,0® persors in Englard and Wales alone
The repot is divided into three parts Patt |. hasbee prepare
by Dr. Major Greenwood with the assistane of Dr. Thoma
Carnwath both of them Medicd Officers of the Ministry, and
with the collaboration of Dr. Herbet Frenc (Physiciax to His
Majestys Householl and to Guy's Hospita) and Sir Frederik
Andrewes (Professo of Patholoy and Bacterioloy a St
Bartholomews$ Hospital University of London) It deak with
Influenza in Grea Britain and Ireland and will be found to be
a contributicn of exceptionh interes and suggestiveness |
desire to expres my high appreciation of its valug and of the
public servie its writers haw rendere@ in its preparation
Part Il. has been compiled by Dr. Robet Bruce Low, C.B. and
Dr. S. P. James Medicd Officers of the Ministry. It presens
an accoum by the forme of the incidene of Influenza in
Europe and the Westen Hemispherge and by the latter of its
incidene in Australasa and parts of Africa and Asia The
sectim contairs a large amourt of information not hitherto
collected respectig the epidemt in mary parts of the world.
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Part 11l. contairs 12 specid papes reporting inquiries into
different aspecs of Influenza as it occurrel in this country.
Severa of them are by Medicd Officers of the Ministry, but we
are fortunak in being able to include papes from Dr. James
Niven, the Medicd Officer of Health of Manchester and sone of
his colleagus in the Public Health Service and a pape by
Dr. Brownlee

3. This Repot does not contanh a detailed history of the
previows outbreals of Influenza in this or othe countries In
1852 Dr. Theophils Thompsm described in his Annals of
Influenza in Great Britain, the recod as it concers this
country from 1510 to 1837 ; the epidemt of 1847 was describel
by Dr. T. B. Peacok ; Hirsch publishal in his Geographich
and Historicd Patholoy a list of outbreals in differen
countries from 1173 to 1875 in 1890 Dr. Clemov venturel
even further badk and discussd the probabk influenza
epidemic from 877 to 1481, in the following yea (1891 was
issual an official repott to the Locd Governmeh Board by
Dr. Franklin Parsos on the epidemic of 1889-2 (al®
recordal by Dr. Dixey) ; and in 1891 and 18% ther appeard
the two volumes of Dr. Charles Creightons book on the
History of Epidemicsin Great Britain, containirg his review
of the occurrence of the diseag in this country Speakiny
generaly it is evidert that since early times there hawe bea
outbreals of epidemtc sicknes not distinguishabé from what
we now think of as influenzg thoudh it is certan tha the
genert term has been usal to cove a wide variety of catarrha
conditions Creightn begims his list of influenza epidemic
with 1173 and his example include the epidemis of 151Q
1540 1557 1580 and that of 70 years later, the outbre& of
1657, which was describel by Willis in wha Creightm
characterise as " the first systemati piece of epidemioloy
written in England”  Then we come to the period of Thomas
Sydenhan and his descriptim of the "epidemt coughs
and subsequenfebris comatosaof 1675 and 1679 He arguel
that one epidemtc constitution passe gradualy into another
There followed at irregular intervak a series of outbreals
throughou the 18th century, in 1833 a sevee epidemc of
influenza occurred succeedé by less conspicuos prevalence
until the pandem¢ of 1847  This was reportal to hawe cause
an exces of 5,00 deatls during the six weeks that it lasted
In the three wors weeks (December it raisad the deatls
at the age of childhoad 83 per cent, amorg adults 104 per cent,
and in old age 247 per cent

The subsequein coure of the diseags may be traceal on the
accompanyig chart Excep for asmal epidemt in 1855
the trend of prevalene was steadiy downwad until 187Q
During the two following decads influenza almog disappeare
from the deah record of this country Then cane the grea
pandem¢ of 1889-1892 which initiated a new pha® n the
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evolution of the disease—th pha® of compleg victory in
which " infective powe is maintained even enhanced and
" to this is addel a toxicity surpassé by few epidemiologich
competitors: Since 1890 influenza has maintaine its position
as a factar of grea importane in the causatio of mortality.
Outbreals of considerabkd magnitude occurral in 1895 190Q
1908 and 1915 but that in 1918-19 which is the subjed of the
presen report far surpasseé anything previously experienced
In 1918 there were 3,120 deatts from influenza per million of
populatin in Englard and Wales The correspondig figure
for 1919 was 1,17Q

The pandemé¢ of 1889-2 reveal@ for the first time the
diseag in successig waves separatd by shot intervals
Dr. Franklin Parsos furnished a lengthy repot on the
epidemc of 1889-92 treating of its occurrene both in this and
other countries He also discussd the etiology (Pfeiffers
bacillus had not then been isolated) incidence and locd
behaviou of the disease giving brief notes on sone of its
clinical features Dr. Klein addel an appendx on the patheo
logical aspects Dr. Parsomls concludel that the diseas was
imported (probaby from Russia) that it followed the lines of
humean intercourse that it was sprea from persm to person
that it prevailad independentl of seasa and climate that the
first cass were mild and the subsequen cases more severe
Whilst the repot did not greatl add to our knowledge of
clinical influenzg it deat fully with incidence and it effectualy
dispelled the then prevalen belief that the diseag was miasmatic
Parsors showed by his detailed records of the behaviou of the
diseag in area and in institutions that it spreadindependent}
of the weather from persm to person

The Clinical Character of Influenza.

4. The influenza of the 17th centuy had as its mog
constam symptoms cough vomiting, haemoptysis aches and
wearines in the head back and limbs, ard sone fever In
addition there was frequenty thrush and epistaxis According
to Sydenhan the diseas was of the nature of " epidemtc agwe "
up to 1685 but afterwaréd change its characte to that of
" pestilentid fever! In 1729 Huxham of Plymouth describel
the diseag as "a catarrh& febriculg racking pain in the head
" delirium with incessah cough slight dyspepsia anorexia
langour and rheumatc pains" ; a few yeas later he
characterisé it as having also rigors, " flying pains' in the
back and violent headaches and once more after ten years
he adds pains in the joints and universd lassitud as the
leading features In 176/ Heberda describe the attak sea
by him as beginnirg with sevee chills, then a troublesone
cough acue pains in the head back and abdomen with fever,
and prostration Fifteen yeass late the College of Physiciars
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said that " the universd and almog pathognomord symptan
was a distressig pain and seng of constricti;m in the
forehead temples and sometims in the whole face accom
panied with a seng of sorenes abou the cheek-bons unde
the muscles), with langou of body and depressia of mind.
The influenza of 1833 assumd a catarrh& character—sudde
attack headachg coryzg and cough pain in the chest and
depressia ; and in the grea epidemc of 1847 thes charactes
predominated accompanid by pneumona and bronchitis

5. We hawe mary contemporaneaaccouns of the Influenza
of 1889-92 The catarrh&d symptons recede into the back
ground ; extremne prostration weakness and nervols depressia
were the outstandilg features Frontd headachgepain in the
eyeballs and muscula pains were alo common In the later
phase of that epidemt atendeng to lung complicatiors was
manifested especialy " alow and insidious form of pneumonia
to which the mortality from influenza was in large part due"
(Parsons) Pye-Smih wrote a description in 1890 basa on the
first two years of the epidemic He sad that mog of the
symptons were those of "a commm feverish cold, attendd
with greate pyrexia and with more sevee depressiaof strength®
The attak begar suddeny with rigors, and pain " behird the
eyes' prostration pains in the limbs, and sone faintness and
often an irritating dry cough Sometimes there was gred
dyspno@ and loss of appetite  The attak passe off at the end
of three to five days If it continuel longer, pneumona or
bronchitis supervened Convalescene was slow, with muscula
weaknes and malaise The fatality was low. In the 25 yeals
following 189Q influenza was widely prevalen in Englard and
and Wales—a condition totally different from its relatively
quiescen stage betweam 1850 and 1889

6. The clinical descriptiors and record of the epidemc of
1918-19 far surpas in detal and accurag any previols accounsg
of the disease There was moreover a remarkabé uniformity
of incidene and clinical charactewhethe the cass occurra in
Gred Britain, in France in the Nea East in India, in North or
in Souh America We are thus authorise to beliewe that the
view of clinical influenza sd& out in the presen repot by Dr.
Herbet French who had specid opportunities of studying
its characteristics is of typicd instances Medicd reportes
have of coure chose different ways of presentatia of their
clinical experience Dr. Frend ses befor us a picture of the
diseag which brings into bold relief the principd features of
the first and secom waves ElsewheeDr. Small of Edinburgh
has describe the clinical aspecs of the epidemt as it occurrda
in France—te simple three-dg type of ordinary influenza the
pulmonary malarial gastric septicaemicand cerebr& types in
order of frequeng in the first wave ; the simple thoudh more
severe ordinawl influenza and the gravwe pulmonary-septicsemi
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type of the secom wave Dr. Burnford in Macedonia found
that soldies from variows parts of the world sufferal clinically
from (@) pharyngitis with or without implication of the mucosa
of the nose and sinuses (6) laryngitis, (c) tracheitis (d) bron
chitis, (e) bronchiolitis or (f) pneumonitiswith involvemen of

the whole lung tissue—indicatig a progressie infection of the
respiratoy tract

7. All observes are agreal as to the differentiating charae
teristics of the two waves the first in June and July, 1918 the
secor in Octobe and November 1918 (the third presenting the
features of the second in February 1919) The first wavewas
one of "the three-day-feve" type. There was sudden onsef
lassituce and prostration generd aching a rapid rise in tem
perature a relatively slow but unstabé pulse coatel tongue
loss of appetite a sor throat and a congestd nasopharynx
headachesa rapid convalescenceand a low mortality. Thouch
the respiratioo was quickenel there was no dyspnoeagastro
intestind symptons were comma but not severge and as a rule,
there was no albuminuria There were of course variatiors
and complications the mog frequen involvemen being the
respiratoy tract Whilst coryza was rare epistaxs and othe
haemorrhage were comma ; substernhpain occurred and was
worse owing to cough which was almog universal The pro-
gressive change in the sputun were significant The chief
nervols conditiors were psychica] and sleeplessnes was
common

On its clinical side the outbre& was remarkable not for its
virulence or mortality, both of which were low, but for its com
plete chang of age incidence It attackel youth On its
pathologic4 side a damageé condition of the capillaly vascula
systean was distinctive leading to haemorrhagein the mucows
and serots membranesthe respiratoy tract, and the lungs In
some ways it seemd to be a " bacteriaema " localised in parti-
cular in the pulmonay blood vessels and haemorrhag pavel
the way for seconday infections

8. The clinical features of the secondwave ushere in much
more sevee forms of the disease As Dr. Frend points out,
of a thousam individuals attackel in the autumn abou 800
sufferad from the three-day-feve type, thouch of somewha
unusuad severity the remainig 200 displayel pulmonay
complications and of these 80 may be though of as moderatey
sevee and 120 as desperatel ill. Of the 120 betwea 60 and
80 would prove fatd (Abrahams) Many case bega as in the
first wave thoudh epistaxs appeard to be particulary com
mon. Sone case becane pulmonay at the outset othes in a
few hours or days The pulmonay involvemen was an acue
infective inflammation sometime progressig as a bronche
pneumonia at othe times it swepg through the body like a
virulent toxaema or septicaemia In sone case there were
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few or no physicd signs in others dulnessbronchid breathing

crackling rales bronchophony and pectoriloqy ; in others
signs of coagulatie oedema haemorrhageabscess and collapse
The normd progres of a pneumona ca®e was rare There was
pain, headack "behind the eyes) ear-ache cough a high

respiratiomn rate (" polypnoa "), variable fever, followed by a
toxaemc or pulmonay complicaticn on the third or fourth day.

The toxaema was heralde by early cyanosis delirium, a rapid

pulse and epistaxis The heliotrope cyanos$ indicatel a bad

prognoss ; it was evidently not cardia in. origin, but an intoxi-

cation recalling the "purulent bronchitis' experiencd in

1916-17 at Aldershd (expectoratio of enormows quantities of

purulert sputum heliotrope cyanosis and high fatality), itself

an infection due in part to B. Influenzae and in part to the
Micrococcus catarrhalis, streptococcusor associatd organisms
There are ground for believing that both forms of cyanos$
were cause by an albuminows exudag in the alveol and inter-
stitial tisste of the lung. The pulmonay complicatiors which

aroe were various and included oedema broncho-pneumonia
haemorrhage effusions and sometime abscess The onsé of

the lung changs was indicated by alteration in the characte
of the sputum increasd respiration rate pain, and diminishel

respiratoy movemens$ and air entty (Sundell) The mild type
of the first wave and the contrastig type of the secom and

third waves seen to hawe been very much the sane everywhere
excep that different stage of the epidemt did not occu at

quite the sane periods or with uniform sequene in different

countries

9. It should be adda that in Februay 1920 there was
after nine months quiescencga further rise in influenza in this
country, and a shap outbre& in sone of the chig cities of the
United States (beginnirg in January and in Switzerlard and
Denmark The diseas was mild and cause relatively few
deaths the age inciden® reverted with some exceptions to
that of pre-epidemi years (a high incidene in childhoad and
old age and low in early adutk life).

The Causation of Influenza.

10. The problem of the cau® of influenza is not yet solved
Clinicians, bacteriologists and epidemiologiss are all agrea
that Pfeiffer's bacillus is associatd with the diseasebut whethe
it is the cau® remairs unproven Dr. Frend thinks it has not
yet been deposd from its place as the caus& organism but
Sir Frederik Andrewes consides that its position as the
primary cau® has been in no way strengthend by the expe
rience of the recent pandemic Many observes would be found
to agree with Dr. Frend that in all probability this organisn
was the primary one responsibé for the three-day-feve type of
influenza comma in the summe and autumm of 1918 ; but
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that the grave cass were due to a combinatiom betwee the
Pfeiffer bacillus and an additiond organisn or organisns
(streptococcusdiplococcus or diplo-streptococcysvirulently or
symbiotically associatd with it. In a word they would sugges$
that the " influenza" cases were cause by Pfeiffer's bacillus
whilst the septicaenda or pneumona types were due to an
associatd group of organisms The significane of this
association however requires further investigation

11. As Sir Frederik Andrewes points out in his lucid and
able review of the bacterioloy of influenzg there are three
mears at hand enablirg us to form a usefd opinion on the par
played by a specifc organism First, ther is its presene in
case of the disease—# presence isolation separag culture
and subsequen inoculatiom and reproductim of the disease
The fourth of thee postulats has not been even approxi
mately satisfied but the presene of the organisn in clinical
case of the disease its isolation from the body, befor or after
death and its cultivation havwe all been verified in an absolutey
and relatively considerabd numbe of instances Even herg
however we are met with the substantif difficulty that in the
summae of 1918 the presene of the bacillus was not uniformly
or universaly demonstrated During the earlie outbreals of
the diseags in 1918 Pfeiffer's bacillus was found in some
countries in a large proportin of cases in othea countries it
was sometime found and sometime not; in Germaly only
guite exceptionaly was it found Speakim generally the B.
Influenzae was absen in post-morten examinatim and diplo-
streptococca was present It is difficult to beliewe that
differences of media or metha fully explan this discrepancy
for thoudh the bacillus is not easiy demonstrated it had
been frequenty isolated in previows outbreals of the disease
Howeve that may be, we are in fadt faced with (a) the absene
of auniversd and uniform demonstratia of it, which we get
for instane of the tuberck bacillus in tuberculosis (b) an
absene of specifc resut invariably following its inoculatian in
animals and (c) even the relative failure to convey the diseag
to man by sprayirg with cultures of Pfeiffer's bacillus

The secoml mears at our disposad is a study of the
specifc immunity reactions We know that particula anti
bodies arise in the blood of the patiert suffering from
influenzg as a resut of the activity of the causé& organisn
in the body, in aword, an expressio of the bodys attemp
at defence Now it is known that both by agglutinatin
and by the complemen fixation test the serun of the
patiert sufferig from influenza shows specifc reaction to
Pfeiffer's bacillus (betwea the secoml and sixth days of the
disease) a reacti;m which blood from the normd persa fails to
produce Whilst such a reactimm demonstrate the frequen
intervention of Pfeiffer's bacillus it does not establi® that
organisn to be the primary cau® of the disease A third line



Xi

of evidene is sometims obtainabé in the effed which a pure
vaccire has upon the disease If it could be shown that a
vaccire prepara from pure cultures of Pfeiffer's organisn cured
or prevente the diseag in a large numbea of trials, this fact
would be strong evidene@ in favowr of its etiologicd importance
In truth, however sudc pure vaccines hawe been too rarely
usal to furnish us with a bass of gener& reasoning It is true
that our experiene of mixed vaccine is wider ; this experience
however is hard to interpret and even had such vaccine bee
proved to be of grea value in influenza their polyvalene
would make it impossibe to assigqn to ead constituen its
corred role in the etiology of the disease We arg therefore
left at the end of the pandemé¢ with our previouws knowledg of
Pfeiffer's bacillus confirmed but not much extended Sir F.
Andrewes summarise our presem knowledg of this bacillus as
follows « —

(1) It is not infrequenty presen in the pharyrnx of normd
persons living there as a temporay and apparenty
harmles saprophyte

(2) It is still more commony found in catarrh& conditiors
of the respiratoy tract, and its presene unde sudc
circumstance may, or may not be associatd with
fever and constitutiond symptoms

(3) It is the apparen cau® of certan chronic inflammatoy
conditions of the throat nose and accessor sinuses

(4) Certan cases of meningitis have been associatd with
the presene of this bacillus or of one closey relatad
to it.

(5) In rare instance it has been found to be the exciting
cau®e of malighan vegetatie endocarditis

(6) It is closey and profusey associatd with lesiors of the
respiratoy tracd in human influenza and is toxic for
animals though specifc influenza has not been truly
reproduce in them It is frequenty presen in the
resplratoy comphcatlors of the diseag in man "lts

ca® remairs unproven and the crucid tess to
" which it has been submittel seen to indicat it
' rathe as a seconday infection of the higheg
" importane and significane than as the primaty
" 'materies morbi' At the sane time it cannd be
' assertd that as a primarty cau® it is wholly out of
" court" On the othe band " the complicatiors to
" which the epidemt has owed its abnormaé fatality
" hawe been due to seconday infections in which
" Pfeiffers bacillus and the haemolytc streptococcs
" hawe playad a predominah part.

Sir F. Andrewes explairs in his chapte why the evidene
in favou of a " filter-passing virus as the primary cau® of the
disease suggestie thoudh it may be, is not at presem of a con
clusive nature
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12. It is 28 years since Pfeiffer announcedat the end of the
last pandemi¢ his discovey of the bacillus known by his nhame
It may appea at first sight to be somewhé& disappointig that
we hawe not been able within a generatio to decicke finally as
to its relation to the disease This is due in the main to our
limited knowledg of the naturd history of the diseaseits lack of
definition, its protean manifestationsand its liability to numeros
complicatiors which tend to confus the issue for the bacteriologist
But his techniqe and method are improving and his scope is
rapidly widening Protozoology bacteriology parasitology
immunology, agglutinins filter-passimg viruses the carriage by
healthy persors of pathogené and saprophytc organisms the
assumptio of virulence by saprophytesseconday infections—
all thes now come within the ambit of the bacteriologis aswell
as the study of the nature of bactera themselves Nor mug we
forget to aval ourselves of the aid of epidemiological statistical
and clinical study. Nothing is more certan than that the growth
of knowledg in pathology in any direction advancs growth in
all directions and the investigation of the cau® of diseass
allied influenza to commm cold, all the catarrh& conditions
all the disease which accompayp it as predecess@ror success@
is of first rate importane in solving the problem of the etiology
of influenza itself.

The Epidemiology of Influenza.

13; The epidemiologica features of the pandem¢ are even
more complex and puzzling than the clinica characteristics
and the presen repot does little more than presem a large
body of data which awat interpretation Sone facts concern
ing the incidene and behaviou of the diseag we certaink
possess thoudh a satisfying explanatim of them may be
lacking; othe data are of insula or locd interes and do not
throw much light on the pandemé ; a further group of observa
tions remairs as yet unverified Almost all our data—anl
this repot presens but a selectim of them—requie carefl
and prolongal study, a judicious co-ordinatim and much
further research We hawe passedit is true, from the former
theories regarding origin—the miasmatc theory, the telluric
and climatic theories the importation theory, or the idea
that influenza is a specift diseag like anthrax arising and
progressiig within narrov and definitely circumscribe limits.
Thes are hypothess no longe confidenty held They do not
answe the fundamenth questiors raisel by the pandemé
through which we hawe passed

14. With the objed of obtaining a bird's-eye view of the
problem we may briefly summarie sone of the principd
features of the epidemioloy of the recen outbreak without
discussimg at length their causation or significance

15. And in the first place we hawe to do with an epidemic
wave-form in influenza The outbre& of 1918-19 expressd
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itself in a three-wavetype, of which the secom wave was much
the mog severe The first wave as measurd by mortality,
began in this countly at the end of June reacheé its zenith
in the first haff of July, and fell by the end of July ; the seconl
wave commencd in Octobe and reache its summt early in
November remainirg high for two to three weeks and falling
slowly to the end of December the third wave bega at the
beginnirg of Februay 1919 rose to its summti (highe than
that of the first wave but not so high as that of the second
in the third wee of February and fell slowly to the end of
March. As regard period of wave the first occupiel approxk
mately six week (with eight weeks quiescence) the seconl
twelve weeks (followed by four weeks quiescence)and the third
eight weeks As regard mortality the Registrar-Geneia
states that during the 46 weels from June 23, 1918 to May 10,
1919 the totd deatls attributed to the diseage in Englard and
Wales were 151,446 approximatey three quartes of which
occurrel in the secom wave It will be understod that
whilst this is the recod as a whole for this country, and
particularly for its urban communities there were considerabd
loca variatiors in periodicity, incidence and cas mortality.
For example at Liverpod the first wave as measurd by
mortality, was less and the third wave greate than in the
countly as a whole at Birmingham and at Mancheste the
third wave reache its highegs in March; at Cardif and at
Portsmouh there were practically only two waves in Octobe
and March; a Coventy there was one substantih wave
reachirg its summt in Novembe ; and at Sheffied there were
three waves—July November and March, but the Novembe
wave was incomparaly the mog severe So also in Stockhom
there was an Augug wave and an Octobe one; at Chicagp a
very high incidene (with a relatively low mortality) in Octobe
only; in othe countries also variatiors occurred The broa
facts remahn that the epidemt presentd three waves and that
they differed in form. The first short shap and high; the
secom slowea in formulation flatter, highe and more destrue
tive of life; the third also slow in formulation lower, prolonga
in decline and partially reverting to the older influenzd form
—a condition of things which suggess a biologicd facta
modified by environment but not, unhappily directly controll
able by human agency

16. In the secom place we mug recognig that in mary
parts of the world influenza broke out in the summe of 1918
with apparent suddennessand showing an undoubted rapidity of
evolution. It is true that in 1915 in Englard and Wales an
exces of deatls was attributed to influenzg but the exces
disappeard in 1916 and 1917 to be followed in the summe of
1918 by a sudde explosian at the end of June Asin 1890-@
the primary wave thus generatd after sone years of relative
quiescene spert itsef after a few weeks thoudh it attaina a
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grea elevation The seconday wave passd much more slowly-
through its phases and whethe anticipatel or not it came with
much less suddenness In Germaly and in Austria there were
outbreals of influenza in 1915-1956 and in 1917 but in both
countries the outbre& of 1918 explodea in July. In America
too, influenza had been occurring in greate or less degree in
1915 1916 and 1917 but it becane epidemt in mild form in
April and May, 1918 and in Septembedevelop& more virulent
charactes and swepg over the country, mainly from eas to west
In Paris the epidemc broke out in July; in Span at the end
of May; in ltaly in April; in Greee in May; in Persa and
Mesopotama in June ; in Indiain June ; in Australia and New
Zealard in July. Sud was the universd experiene of
emergene and the rapid evolution was similar to it. The
diseag simply had its way. It came like a thief in the night
and stole treasure

17. Thirdly, the epidemt was remarkabé in respet of the
mortality. It shoud be borne in mind tha the fatality of
influenza is low, but its incidene@ is so vag that the numbe of
deatls creak an excessie mortality. Thus it comes abou that
the epidemtc destroy@ more lives in the whole world than did
the Europea war in five years The peculia characte of this
pandem¢ was that the type of age distribution which had
consistenty characterisé influenza mortality for mary years
suddeny and completey change with the onsa of the summe
epidemtc of 1918 Deatls at 0-15 yeas of age increasd from
7 to 11 per cent (of theepidemt of 1889-99 to 25 per cent; at
15-35 years of age from 8 to 10 per cent to 45 per cent ; at
35-55 years of age there was little or no chang ; but deatls at
55-75 yeas of age and upwards which formerly provided 60 to
70 per cent of the totad registered contributeal in this epidemc
only 10 per cent up to 75 and 2 per cent over 75 years In a
word, this epidemtc presentd a sudden and very remarkabé
chang in the behaviou of influenza It destroye not the very
young or the old, but the adolescenand the adult What is the
explanatiomm of this complee chang of age incidenc® The
customay explanatim is that the older persors in the populati:n
may hawe enjoyal an immunity, owing to attacks in a previows
epidemt (in this cae 28 yearls beforg or in intervenirg
prevalence But the obtainabé evidene is to the effed that
the degre and extent of such acquirel immunity is slight,
transient variableg and incomplete A secom explanatoy
suggestio attributes the chang in age incidene to alteratiors
in the circumstance of the population Soldies havwe bea
aggregatd for war purposesyoung men and women in munition
works, large sectiors of adult populatiors have movel in bulk
owing to trade or transpot exigencies and thus the diseag
had greate opportuniy of fastenirg upon thee aggregatd
populatiors unde exceptionasurroundings But thisepidemc
was a pandemi¢ and all classs cane within its ambit the
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chang of age incidene occurra in non-belligeren countries
not directly affectel by the privationsof war, and in all parts of
the world ; lastly, it occurrel suddeny at the outse (and not as a
sequela) differentiating itseff clearly from the influenza of
1917. A third explanation is that the adolescen and adulk
populaticn were suffering from the debilitating influences of
war, from strain and from exposure No doulk this factor
played a part but we cannd escag the knowledg that the
epidemt ravage populatiors of this age-perid who were not
subjectel to these unfavourabé circumstances A. fourth
suggestio is of a more narrowly biologicd character It pro-
pounds the view tha the epidemt was the pathologich
expressio of a new strain of infecting virus, or one to which
adolescenhand adul tissues were particularly susceptible This
seens to require for its suppot evidene of importatian or of
origin of such a virus, and we hawe few or no facts in that
behalf moreover the charactes of the diseas which provead
mog fatd and which we mug assune would be attributabk to
such a new or enhancd virus had alread manifestel themselve
sporadicaly and even epidemicaly in England France and
America in the yeas immediatey precediy the pandem¢ ;
and still further, it mug not be forgotten that the change age
incidene obtainal at the beginnirg of the first wave of the
pandem¢ and in the mild three-da type of influenzg as well
as during the secom and more sevee wave of fatd septicaemia
The age incidence in short was peculia to the whole emergene
of the pandemic¢ mild or severe and it was almodg universa)
unde diverse conditiors of economi¢ social and racid environ
ment

18. A fourth characteristi of the recen epidemc was its
relation to the social conditionsof the people affected In 1847
Far recordel the fact tha the influenza of that periodic
epidemtc was more deadly to peopk living in insanitay
conditiors and attackal in particula "persors labouring unde
zymotic diseases, such aswhoopirg cough measles and typhus
fever. It is interestirg therefoe to find that in the recen
epidemt neithe of thee propositiors can be proved to hold
good The mortality fell alike upon " the sanitarily just and
unjust " the Registrar-Generda'repoit makes this clea in ase
of valuabk tables showing the incidene® on the towns and in
the London borougls ; it was not associatd with, nor apparenty
did it increa® the severiy of, zymotic sicknesss or tuberculosis
The facts did not even demonstrate as will be seen in the
discussios in the presen report that domestt overcrowdiry
was a principd facta in the spreal of the disease It mug not
be supposedhowever that socid conditiors played no part in
the matter The grea probability is that the socid evolution
proceedig in the later years of the nineteenl centuy raisel
the sum of the etiologicd factors to nea their critical values
and maintaina them close to thos critical values than in any
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earlie age Even in a world-wide pandemé¢ the problem of
epidemt influenza may be largely an internd problen of each
nation, a problen of socid relationship of socid factors of
domestc habit and life. The materiab of the conflagratin
come from within. As the compiles wam us, the wolf is in
the fold all the time. "His ravage depem as much upon the
dispositin of the sheg within the fold as upon his appetite"

19. There is a fifth point of grea interes and importane
which has led to much discussio respectig the epidemi¢ and
that is the relation of influenzato other contemporary diseases.
Is there an "epidemt constitutio of influenza&® Is it an
epidemiologicé entity by and of itself, or is it a manifestatio
of an infection or group of infectiors alo represente in othe
disease? To answe thes questios we mud conside our
growing experiene of the " setting "of an influenza epidemic
Attention is drawn in the repot to various epidemiologich
records which go far to establish—

(@) that the epidemiologich features of the cycle of years
within which influenza explodes are different from
those of the influenza-free cycles ;

(b) that precediny epidemc influenza there is often a rise
in generd morbidity of the population an " epidemc
constitutim " develop favourabk to influenzg there
are early thoudh often mild and atypicd -clinica
forerunnes of the disease and paralld or allied
clinical maladies are see ;

(c) that there are concurrencessimilarities and inter-rel
tionships betwea outbreals of cerebro-spinafever,
poliomyelitis, and outbreals of influenzg bronchitis
and pneumonia

Many facts lead us in the direction suggestd in thes three
propositions For example the epidemiologich history of
Englard and Wales for sever&d years previoss to 1918 as
previows to 1847 was different from the normal In his specia
repott on Influenza to the London County Councl in Jure 1919
Dr. W. H. Hame furnishal evidene of sud difference in
London ; the presem repott discusse the subjed still more
widely ; and we haw amplk indicatiors of the incidene of
diseag elsewhee which precedd the influenza outbreak There
were outbreals of infectious pneumona in German prisors and
camps in 1915 ; cerebro-spinkfever and poliomyelitis had beea
increasimg in Gred Britain in 1915-197 ; there was exceptiona
prevalene of "influenzd' or " pseudo-influenaz " in the United
States of America in 1915 and 1916 ; obscue but extensie
febrile "pneumoni¢ outbreals occurral on both easten and
westen war fronts in 1916 and 1917 ; in the same years there
were the epidemis of purulent bronchitis bronchiolitis and
pneumona at Aldershd (Hallows Eyre, Abrahams and French)
apparenty a primary influenzd infection followed by streptoe



XVii

coccus in the winter of 1917-18 there was much purulen
bronchitis amorg young soldiess in France as there had been at
Aldershot with pneumonia pleurisy, empyema and toxaema
(Abercrombie Hammond Rolland and Shore) and showing
cyanosis nummula sputum pyrexiag and high mortality, and
therewas in Englard and Wales at least a continuows smoulder
ing of influenza itseff which in 1915 causel more deatts than in
any previows yea of this century It seensimpossibé to escap
the conclusion that thes various conditiors bore a fundamenth
relationshp to ead othe and to the pandemé¢ of influenza
Or we may conside anothe group of facts There is an
essentih similarity betwee the epidemct inciden® curves of
influenza and bronchitis ; an increasd incidenc of bronchitis and
pneumona not infrequenty preceeé an increasd incidene of
influenza ; the true curve of influenza mortality can apparenty
only be constructd by combining with it the simultaneos
waves of pneumona and broncho-pneumonia A similar
relationshp seens to obtain though it cannd at presem be
measured betwee the incidene of " comma colds " of feverish
type and of influenza itself. = Again, we haw also to bea in
mind that not only do historic records associag chronologicaly
outbreals of influenza with the sporadtc or even epidemc
occurrene of obscue nervows illness but that the more exad
clinical method of moden times reved clos analogies betwea
the generd and nervows symptons of acue poliomyelitis of
lethargc encephalitis and of cerebro-spinafever and thos of
the more sevee forms of influenza The convergene of thee
paths of investigation leads to the surmise that the admittedy
vagwe concep of an " epidemt constitution " does inded
correspod to somethimg in nature that there really is a
developmenh over a series of years of various clinical forms of
infective diseag which tend to assune a genert type and to
preval before and after an epidemc of influenza

20. Generalisatioa are valuabke thoudh often unreliable—
particularly unreliabe when founded upon a slende bask of
establishd facts But in the presen situatiom we mug not
decline to attemp the formulation of an outline of the possibé
or probabk cau® of the pandemic Taking into consideratia
the data furnished in this repot we may hazad the view that
the recen visitation—its characte and degree as well as its age
incidence—wa due to the operation of an exaltel virus (possiby
an infecting agent parasie or saprophyte the virulence of which
had been increasd by humen passagg or an unusua infection
of associatd or symbiotic organisms the potentid virulence of
which had for mary months perhap years bee rising to a
critical and stabk level. This specialisd agert acted upon the
adolesceh and adukt humen tissues which had an inheren
susceptibiliy of respons to its toxic effeck engendered by a
complex of factors—lowerd vitality or resistane owing to
strain, exposuredeprivation or physicd disability : or avirginity
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of tisswe soi to the particula infecting ageny ; or the unsus
pectal carriage by sick or healtly persors of saprophytc or
benign organisns awakened to pathogené virulence by the
infecting virus ; or tissues rendere susceptibé or vulnerabk by
the influence of othe organisms Socid factors no doult playd
apar in preparirg the infecting seal or the soil, and in bringing
to the critica and dispersie point the conditiors which had
hitherto been sporadc and restricted Among thes we mug
in particula include the extra-domest aggregation of persons
| cannd do bette than quote the gener#é theowy of the epidemti
ology of influenza which the compiles of the repot sugges as
a " working hypothesis. They say—

" The story, then of the gem of influenz is divided into three
phases The first, which lastel for mary centuries was if we
may be permittal to use teleologica language a series of attemps
to maintan a high levd of infectivity or dispersivenesswhich
attemps were unsuccessful The secod phase ushere in by
the yea 1889 is marked by a partid victory of the germ a fairly
constam infective powa has bee securedand much infection is
producel throughot the world at frequen intervals but the
toxicity relatively to the infectivity is still slight  The final
pha® is of complet victory, infective powea is maintained even
enhancegdand to this isaddel a toxicity surpasse by few epidemio
logicd competitors Viewed as a conte$ betwee& man ard
‘germ, it would seen that in the congestio of public transpot
and the multiplication of public assemblie and entertainments
features which increasingy characteris the developmen of the
Europea type of civilisation, a strategich advantag was given
to the enemy Finally, in the provisicn of countles incubators

whethe in garrisons war-time factories or abnormaly over
crowded ard ill-ventilated mears of transpot and places of
entertainmentthe opportuniy was afforded for the developmen
of destructie powes which secure to the eneny a decisiwe ard
overwhelmirg victory.

" The first inferen@ from our hypothess is that in the seemingy
conflict betweea man and his microscopt competitors there can
neve be a time when man is securey maste of the universe
Intoxicated by the victories achievel ove the plagwe (in Europe)
over the entert group ove typhus (in westen Europe) and ove
small-pox we are too apt to suppos tha the campaig has
endal in our favour, that we haw little more to fea from the
typically epidem¢ disease and may concentrad agains the
endemc group Tha we haw just passd through one of the
grea sicknesse of history, a plaglte which within a few months
has destroye more lives than were directly sacrificel in four
yeas of a destructive war, is an experiene which shoutl dispé
any eay optimism of the kind. No instructel epidemiologis
can sy tha the world may not haw to endue during the nex
haff centuy othe plague of the first orde of severity

" The secom inferene is the essentihsolidarity of all mankird
in the matte of epidemc sickness In a narrov seng this
solidarity has been realisel since the beginning of westen civili-
sation The conceptim of a sanitay cordon the barring out or
sealirg up of an infectal territory, is, indeed an old notion But
our hypothess extend this conceptim greatly and enabls us to
see that the sanitay corda is but avery smal pat indeal of a
supra-nationasysten of preventive medicine The danges to the
world from epideme sicknes in this matte of influena are
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enhancd in two ways The inevitabk trend of the movemen of
populatian will ke the infectivity of the organisn at a high level
This we may face with equanimity But if anywhee in the world
there be large collectiors of men whethe throudh war or economé
strife, or throuch tha dissolutio of civil sociey which a certan
degree of collective misey and disorganisatin entails herdel
togethe en massethere will be opportunitie for the othe modifi-
cation of the materies morbi which rendes it apt to conque the
world. No sanitay cordon no quarantinewill shield us from this
danger The portes of the infection may not be sick; to excluce
even the sick has often been found a task beyord the powes of a
quarantire authority, land quarantie has in fact neve yet
succeeded To reali®e that the materid well-being of the inhabi
tants of a foreign—perhap even a hostile—county is a pressim
concen of ours is very hard Yet the teachig of this pandeme
is that it is a had truth. Any supra-nationlaorganisatia for the
contrd of epidemis will nea to face it."

Means of Investigation and Prevention.

21. At the beginnirg of 1919 immediatey on your appoint
mernt as Presideh of the Locd Governmeh Board you will
remember Sir, that you called for vigorous official action in
regad to influenzg and it is desirabé that a brief summay of
the administration of the Board at that time, and of the Ministry
subsequently shoud be recorded In the first place the means
of information were revised Primary pneumona and acue
influenza pneumona were both made notifiable by the isswe
in January 1919 of the Public Health (Pneumonia Malaria
Dysentery &c.) Regulations which had bee prepare by the
Board in 1918 A systanwas instituted of cable from consula
and othe agens in various parts of the world, and of weekly
returnrs in the army, navy, air force and civil communities
(including schools institutions factories &c.), to overcome as
far as might be the absene of compulsoy notification of
influenzg which was deeme impracticabé owing to difficulties
of definition. The returrs receival were systematicalf charted
studied and published and in this way the foundatiors of an
Intelligence Departmeh were prepared Secondly we ap
pointed a Standing Committee of the medicd head of the
various Departmens in Whitehal concernd in the matter
including the Army, Navy, and Air Force Medicd Services
and the Medicd Researb Committee which met weekly for
"intelligence’} consultatio and co-ordination It was al®
thus possibe jointly to provide and supervie numerow locd
inquiries in differert parts of the country, which had been com
mencel by the Locad Governmeh Board in 1918 Thirdly,
the Ministry advised local authoritiesthroughou the country to
organie treatment nursing and "home-helgd for influenza
stricken houses and issual a revisal circular of advice (with
popula leaflets) pressim on the public and on locd authorities
the precautios which preventiv medicine suggestd as advis
able in regad both to protection and treatment Numeros
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examples of sud advisoy publicatiors will be found in the
presen report Fourthly, the Ministry, in conjunction with the
Medicd Researb Council macde arrangemerstfor the first time
for linking up medical officers of health with bacteriologica
expe7'tsin differen parts of the county for the systemat
clinical, pathological and epidemiologichstudy of the disease
In this way was instituted an organisatio for co-ordinate
researb and investigation read/ to ded with the epideme in
its local fod of prevalene and in its varied forms Lastly, the
Ministry supplied an anti-influenzalvaccine. A large quantiy
of the vaccire (circa 1,89 litres) was preparé for the Ministry,
partly at the Lister Institute and partly by arrangemetn with
the War Office, at the Royd Army Medicd College Millbank,
in accordane with the following formula —

400 million Bacilli Influenzae (Pfeiffer),
200 i Pneumococci
60 .  Streptococgi
per cubic centimete of vaccine

Severa strairs of the influenza bacillus were employed ard
Types |. ard Il. of the pneumococcus The vaccire was in-
tenda primarily for use as a prophylactic and was recom
mendel to be given in two dose separaté by an intervd of
10 days For adulss the first doge was 1/2 c.c ard the secomwl
dox 1 c.c The vaccire was distributal through the Govern
mernt Lymph Establishmen to medicd officers of health free
of cost for isswe to medica practitiones within their districts
It was al®o suppliad dired to schoo$ ard hospitals anrd made
availabe to medicd officers of passenge ships bourd for
infected ports Up to the erd of October 192Q 23,53 bottles
—sufficiert for the preventive inoculation of 377,00 adults—
were distributed in respons to 1,28 applications Ead bottle
of vaccire was accompanié by aform, on which the medica
practitione was askel to record in respet of ead persm
inoculated certan particulars including dates of previows
attacks of influenza dae of inoculation and subsequen
history.

22. It was of course recognisd tha sudc avaccire had but
limited possibilities ; for, first, we do nat know the cau® of the
disease ard thus we are ignorart of the bast elemen for sud
avaccire; secondly the presene of the diseasin the individud
is nat followed by a stabke and complee naturd immunity, ard
we are therefoe without substantib grounds of hope in ary
artificially preparé vaccine for the production of an acquirel
immunity ; and thirdly, it mud nat be forgotten tha to introduce
a prophylactc vaccire in the midst and indeed at alate stage
of an epidemc is to cout failure and imperi the credi of the
vaccine On a balane of considerations however it was
thought desirabé to attemp to mee the public demam by
providing a polyvalernt vaccire of the natue describd above
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As was anticipated the resuls havwe not been sufficiently sub
stantid or uniform to lead us to any definite conclusionsthoug
there are indicatiors that the use of the vaccire did redue in
sone casa the risk of fatality. Various forms of vaccire hawe
been tried in different countries hitherto without much success
for the reasoms alread given

. The Prospect of the Future.

23. "The problan of influenza is still unsolved, write the
compilers of this report "its solution will be one of the grea
evens in the history of medicine” And they go on to ask
the inevitable questim which arises in mens minds What is the
world's outlodk upon future pestilence or danges of pestilene ?
The answe is that it isgloomy. " The conclusim to which we
" are led is that the generatiom of a grea pestilene sud as
influenza or pneumoné plagwe is dependehupon disturbane
of socid orde involving for absolutey large numbes of
human beings the endurane of conditiors of insalubrity which
afford for invading parasits a suitabk field of modification
So som as the new properties havwe been stabilisal no barrier
again$ the pandemé¢ or epidemc extensim will avail, nor
will thos individuals or natiors who hawe not sufferel the
primalty evils be more resistan to the diseasg than their fellows.
No impartid spectatocan doult that at the presem time, and
almog certainl for a generatim to come there will exig in
mary natiors and over wide tracts of countly precisey the
type of misely which we suspet to be the appropriaé forcing
hous of a virulent and dispersie germ?

24. The prospet is not cheerfu] but we mug face it with
equanimiyy and all the resourcefulnes of the spirit of adventue
and quest One thing is certain that the fundamenthrequire
mert to make us mastes of our fate is a universa improvemen
in the standad of healh and the conditiors of life. No
technicd device no narrow or specifc remed for pestilencecan
ultimately triumph apat from a sanitay environmem for the
communiy and the sourd nutrition of the individual. They
are the bed-rock Out of them spring the source of nationd
vitality. Hardly less certanis it that we require and mug se&k
till we find, more knowledge We hawe in substantibdegres
the mears of controlling tuberculos$ and syphilis, malaria and
plague ; we fail to contrd thes four pestilencs largely becaus
we do not use the mears ; and educatia is perhap the answe
to that But in the cas of influenza and its allies we are not
yet in possessio of the means and whilst we pres forward
with the improvemen of sanitation of nutrition, and of the
conditiors of life, we mug apply ourselves anev to seart and
researb into the causes of primary and seconday infections
into epidemt catarh and the commam cold, into carriers and
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into immunity. That is perhap the principd lessm which is
taugh us by our experiene of the grea pandemic

25. Two othe practicd steps remain  First we mug fortify
our administrative method for dealing with such scourgs as
influenza and secondly we mug instrud the whole population
child and adult, in the laws of preventive medicine The adminis
trative arrangemerg introduceal in 1919 by the Ministry require
to be consolidatd and perfected particularly in relation to (a)
the developmen of a systan of " intelligence’} (6) the effective
co-ordination of centrd and locd agencis for the synthetc
study and prevention of the diseaseand (c) the provision of
further mears of adequag¢ treatmem and nursing  Lastly,
there is public instructicn in the practie@ of preventiwe
methods The infection of influenza and its allies appeas to
be conveya@ by the secretios of the respiratoy surfaces In
coughing sneezingand even in loud talking thes are trans
mitted throuch the air for considerald distance in the form of
fine spray The channe$ of receptim are alo normally the
respiratoy surfaces of mouth nose and throat—thoud dust
unclean hands and infected materiak may be the mears of
conveyirg infection It is manifest therefore that the close the
bodily contad the more readily will transmissios occu ; hene
the paramounimportane of persors abstainimg thus directly to
infect eacth other, and also of avoiding overcrowdirg and throng
ing of evely sort whethe in places of public resort public convey
nces or factories Well-ventilated rooms nourishirg food, and
an open-ai life afford sone defene ; and in times of prevalene of
respiratoy catarh or sore throa the frequen use of an appro
priate gargle (for example 20 drops of liquor sod& chlorinata
in atumble of wamtm waten and nasa wash may be recommended
In regad to individua prophylaxis both the clinical experiene
of Dr. Frendh and the epidemiologicé inferences drawn by the
staf of the Ministry concu in supportirg the beligd that a
simple hygiere of the mouth and nos is of more value than
any specifc medication At the first feeling of illness or rise
of temperaturgit is the private and public duty of the patien
to go to bed at once to reman at re¢ and in warmth and to
place himsef unde medicd supervision for it cannd be too
clearly understod that it is the complicatiors of influenza
which disabk or destry life. Thus it seens probabk that
though our knowledge of influenza is strictly limited, we are
not wholly without mears of reducirg its incidene and

mitigating its consequences

26. So far as concers the provision of sonme simple and
infallible prophylactc againg this terrible disease—th use
of the adjective is, unhappily fully justified—the outcone
of this repot mug fairly be describel as meagre But in
one particular and that not the leag important this intensiwe
study of a grea and historic epidemt is well worthy of public
attention In the generd& annua diged which | had the honou
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of submitting to you afew months since a documen foundeal
upon areview of the whole volume of mortality and morbidity
in this country, | emphasise the unitaty characte of the prob-
lems of healh and disease—th fact that there are no shot cuts
to a sanitay millennium. The story of influenza as unfolded in
the presem repott teachs the same lesson A drama which is
actal in afew weels seens to be the produd of yeals of pre-
paration There can be no questia as to the deducti;m to be
drawn The only sure defene again$ sudden and devastatig
epidemic is to raise the whole standad of life of this nation
inded of the whole comity of nations That conclusia from the
presem evidene will, | believe still stard long after the specifc
hypothese of etiology and epidemioloy here suggestd hawe
becone mergal in the wider synthes$ which future researb
mug rende possible

| hawe the honou to be,
Sir,
Your obedien Servanf

Ministry of Health GEORGE NEWMAN.
Whitehall,
October 1920
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