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CHAPTER IX.

THE PROPHYLAXIS OF INFLUENZA.

Sonme derisim has been excited amongs$ the laity by
the prescription of rules for avoiding infection, which nore
but a smal minority of the populatim can obey The
derision althoudh natural is illogical, and seriols mistakes
in the history of preventive medicire can be attributed to the
desire of physiciarsto provide not only a panaceabut a panace
which will be agreeabd to or within the read of the genera
public. We may add tha not only do practically unrealisabd
measure excite derision but, in those measure which might
be carried out, congruily with popula notions of medica fitness
(as in the leading cae of Naaman the Syrian has always been
a principd facta of acceptance In our own generatim the
traditionar beligf in a specifc pill or potion is not extinct, but
it has to struggk with a more recenty engendere faith in the
value of laboratoy method leading to the injection of sone
substane benealh the skin. Like mog popula beliefs thee
are not unwarranted- suc gred triumphs as the bark treat
ment for malaria in the pas or anti-typhod inoculatin in
the presen are sufficient examples—bu there will be found
reasm to supposg tha haf knowledge has creata difficulties
in the way of a clea apprehensio of the prerequisite of
success

From wha has been sad in this repot it follows that
to avoid crowds to shied the mouth and noe when coughirg
or sneezing not wantonly to thrug ones face into the face
of ones interlocutor are essential rationd and appropriaé
methods of reducirg the risk to take influenza It even
appeas probabk tha the one form of overcrowdig which
in some little measue can be controlled by the individual
is the form mog potert to sprea the disease In the presen
stake of the nation to advie the avoidane of overcrowdel
tenemens and lodgings is, indeed a councl of perfection
it is likewise a vain qued to se& for public conveyance not
grossy overcrowde ; but it is quite eay not to frequen theatres
music halls, and picture houses it is even possibé to avoid
bargah sales political meetings and assemblies Thes forms
of congestio belorg to the extra-domesti group which, by a
proces of exclusion we hawe discovere to be more influentid
than intra-domestt conditiors admittedly hard to contrd now.

It follows that the derided advice to avoid crowds is neithe
so trivial nor so absud as has been believed In our opinion
the public ough not to be deterr@ from following it eithe by
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newspape ridicule or by the though that in arny even they
cannd escap sone crowding when engage in active pursuits

Passimg to the prophylactt measure more congruem with
the popula seng of fithess we hawe first to conside the
claims of the traditiond pharmacopa and of the product of
synthettc chemisty which, attestel by recommendatiosiof sone
medicd men hawe bee pressd on the attention of the public.

So far as prophylaxs is concernedin no instan@ has even
a prima facte ca® been madce out on behaf of any drug It is
surely obviows that the fact that a group of individuals to whom
some prophylactt has been exhibited did not contra¢ a diseas
only merits consideratia when it can be shown that an
essentialy similar sample submittal to the sanme or similar con
ditions of risk, but not using the prophylactic suffera from
the disease This elementay precautiom has not been observe
by the bulk of adherend of specifc prophylactic ; certan
exceptiors will be noticed below. We do nat think there is any
doult that the ord administratim of drugs is quite ineffective
in warding off attacls of influenza

Passimg to the secom approvel metha of defence by mears
of vaccination the following are the chid points to be had
in mind.

When the materies morbi has been isolated and the existene
of immunising responss to inoculatim with sudh materies or
sonme derivative thered has been observel unde laboratoy
conditions the antecedenprobability that a methal of inocula
tion will be usefd is great All tha remairs is to determire
whethea the extent of practicd advantag conferral exceed any
risk or inconveniene attendirg the application of the process
The secom part of the inquiry demand time and car ; the
essentif point is to be sure that trials on the practicd scak are
made in pari materia, inoculatal differing from uninoculatel
solely in the matte of inoculation or, when this is impossible
as it neary always is, to make quantitive allowane for the
disturbing influences present The history of anti-typhod
inoculation illustrates all phase of the investigation from the
isolation of the specifc microbe throuch the experimenth stage
up to the field inquiry. It was possibé before the outbre& of
the war to claim a high degre of probability in favou of the
view that anti-typhod inoculation was a prophylactc measue
of the higheg importance and nothing which has since occurrel
cass doukt upon the validity of the argumens then usel or the
expedienyg and efficiengy of the administrative actiors to which
they gawe rise

When the materies morbi is unknown in the seng that it
cannd either be physically identified or cultivated in vitro it is
evident that a truly specifc " vaccinég cannd be prepared
althouch it may happen that a metha of vaccind prophy
laxis is practicaly useful This proved true in connectim
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with the diseag known as swine fever here and hog chole’a in
America the essentih organisn of which is ultra microscop¢
and incapabé of cultivation in vitro.

The inoculation of blood from infected animak coincidenty
with that of the serum of treatel or recovere animak was found
empirically to confe a large measue of immunity again$ the
naturd disease In sud a ca® the antecedenprobability of
succes is slighter than when the vaccire is derived from a well
authenticatd causa essentialis, but, provided the field testirg
be carried out unde the necessar conditiors of stringency
the final practicd resut may be of equd importance In the
matte of influenzga not only do we stat without the anteceden
probability assure by the isolation of the essentih microbe but
field testing has to be carried out unde conditiors of exceptiona
difficulty .

The bacteriologicé position of the subjed¢ is exploral in
anothe chapte ; here all tha we neeal to remak is tha the
materiab usal in the preparatim of vaccine consig of organisns
admitted by mog to be importan source of damag@ in the
assaut of influenzg and by sone to be the only seriots assailants
But those who admi thes argumens recognig that the bio-
logical properties of the different organisns may vary from strain
to strain and some skilful bacteriologist even doult whethe
the reduction of individud strairs to a relatively smal numbe
of differentiatel types as has been possibe for meningococt
and pneumococgi is practicable Hence ther is no grea a
priori probability that if the inoculatal subje¢ do in the cours
of his exposue to infection encounte the micro-organisn which
has furnisheal the vaccine suc micro-organisn will be of a type
having immunologica affinity to the sour@ of the prophylactic

Finally, the totd failure in some instance and the partid
failure in all instance of a naturd attadk of the diseag called
influenza to confe immunity again$ exposue to a secom wave
of epidemiologicaly similar diseag is not encouragig to thos
who are a bed imitating, longo intervallo, the processs of
nature

Thes various consideration combinal to diminish any hopes
of a dramatt succes in the use of anti-influena vaccines suc
as crownea the anti-typhod inoculation campaign and the con
sequenh pessimisn has been justified. The Ministry of Health
assistd thos willing to emplogy prophylacte inoculatiors and
collectad statistic which, however hawe so far been scany and
unreliable It is naturd enoud that during the very strenuos
time of the epidemics the pressue due to the epidemc itseff
being superadde to the genera dislocation of war time, the
statisticd data provided shoul lack exactitude in any even
the returrs were so incomplete eviden® of true comparability

* No inferences can be drawn from a lower attak rate upm inoculate
than upon uninoculaté persoms if the inoculatiors were carried out during
the epidemi¢ without due allowane for variatiors of length of exposure
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in thee few instance in which a large measue of protectim
seeme to haw been conferrel upon the inoculated so slight
and untrustworthy that we are unabk to say that the argumens
in favour of prophylactc inoculatin as a generd measue hawe
been at all strengthend by our experiene of the 1918-19
pandemic Sud evidene as we haw in favou of any prac
tical advantag points to the efficagy of vaccines derived from
organisns cultivated from case existing in the neighbouf
hood of the testel population This is illustrated by the
exampk quotd in the sectim of influenza in the annud repott
of the Chieg Medicd Officer. A pure Pfeiffer vaccire was use for
the inoculaticn of employes (volunteer$ in a London busines
house and the inoculatel escapd the disease while their
co-workes experiencd anormd incidence It appeas doubtfu
whetha any simple stok vaccire derived from alimited numbe
of strairs of micro-organism implicated in the clinical evolution
of influenza is likely to be of value Whethe vaccine derived
from the specia strairs isolated in each communiy are more
beneficial if so wha geographichand population grouping
might be the beg units for vaccind purposes are questiors
which we cannd yet answer It may even be that the specificity
of strairs is carried in nature to so fine a point tha no locd
sub-division upon ascak practically possibe would be of service
This is a problan of the future; her we can but recod
the conclusion that vaccind prophylaxs is not yet a reliable
shield*

It thus appeas that neitha of the method which would
fit priori commem themselve to the public, that of exhibiting
specifc drugs or tha of inoculating specifc vaccines is a
measue which in the evert of a recrudescerz of the diseae
can be relied upon Yet we mug draw a distinction betwee
the two in so far as the use of potent drugs especialy perhap
alcohol may quite conceivaby do seriols ham while the
inoculation of a vaccine provided the operatim be performel
unde conditiors of surgicd cleanlines and the soure of the
materid abow suspicion can do no ham and may do gred
good

We now come to simple measurs of prophylaxs which,
chiefly on that account neal stronge credentiat befor they
are likely to commen themselve to the public. The mog
importart is nas&a disinfection The usud soure of infection
being the naso-pharyr and the toxic influene upon life of
gaseos fumes painfully familiar, it was to be expecte that
nasa disinfectiom by gas would haw supporters The matta
was put upon a scientifc foundation by Dr. Benjamh Moore
F.R.S. who, in conjunction with Dr. A. Gregor carried out
a numbe of observatios upon the sterilising action of
nitrogen peroxice or sulphu dioxide in high dilutions (1 in

* See also pp. 64 ard 195
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30,00 volumes) Thes observes obtainal (a) a partid dis
infection of the naso-pharyr commencilg one or two hours
after exposue and lasting for 8-12 hours; (6) they believal
the hydrogen-im concentratio of the nasd secretim increased
the secretim becomimg acid to litmus and remainirg so
for some hours When the fumes included nitrogen peroxide
starch and potassiun iodide rapidly turned blue in an atmosphee
which could be borre without discomfort while, a few hours
later, the nas& and bronchid secretios becane orang yellow
from the xantho-protem reaction with mucin

Thes experimenth resuls were a motive for epidemio
logical comparism of the incidene@ of influenza upon workers
expos@ to nitrous or sulphurc fumes with that on normd
controls and in a few instance there appeard to be avery
much smallg incidene upon the workers exposel to gas than
amongs controls The importane of the matte led to a series
of specia investigatiors by officers of the Ministry and extensie
statistics were collected at Widnes in the Swansa Valley, and
in a Metropolitan gas works. A precs of the resuls was
included in the repot of the Chie Medicd Officer and the
complet protocols are appendd to this report From thes
it appeas that the prophylactc value of such exposurs as occu
in the normd cour®e of industrid life is inappreciable Thes
negative conclusios throw no suspicim upon the cogeng of
the original' experimens since there is no reasm to doult that
the concentratio of the fumes was often perhap always less
than in the conditiors of thos experiments but they perhas
make it doubtfd whethe any methal of fume disinfectin
suitabke for wide employmen is likely to be a success ; the
essentib point of the experimentsviz., an attemp to heighten
locd resistane in the nasal-pharyr raises wider issues

Dr. Leonad Hill, F.R.S, has recenty publishal an importart
study of the relation betwea the condition of the nas& mucois
membrar and susceptibiliy to eoryza

Dr. Hill first drew attention to the long notead relative
immunity from colds of persos living unde open air
conditions Dr. Hill argual that for the realisation of infection
not only mug a materies morbi be present but also the naso
pharynged tissues mug in some way be rendere sensitive
He writes: " F. F. Muecke and | examina the appearane of
" the nasd mucows membrae when the subje¢ is expose
" first to outdoa conditions and secondly to thos conditiors
" of heatirg and ventilation which are not uncomma in rooms
" Out of doors the wind moves at a much greate velocity at
" hea than at foot levels owing to friction of the moving air
" agains the grourd ; the ground too, is warmeal by the sun

* Seealso Parsos 1., p. 58
Tt The Sciene of Ventilation and Open Air Treatment Pt I., pp. 141,
et seg.  (London 1919 publishel by the Medicd Researkh Committee)
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As a rule then exceptig suc unpleasan conditiors as
pertan to thawing snow the heal is cooled out of doors at a
greate rate than the feet Cod breeze blowing round the
head the radiart hea of the sun and a warm ground to
stard on, are the ided outdoa conditions The healtly
mucows membrame of the nose examinal by aid of a
speculum unde thee conditiors appeard pale and taut
If touchal with a probe it did not pit, and there is no thick
secretim upon it. Indoors in thee conditiors which are
unfortunatey only too common when the feet are chilled by
draugh blowing over a cold floor, and the hea immersa in
warmm stagnah air, the nasé membram appeard in thos
examinel swollen congested and covera with thick secre
tion. A probe pushal into the swollen membrame formed a
pit, showirg how boggy it was and the airway was so
diminisheal that I, with a deflectel septum could not breathe
throuch the affectal nostril. Warming the fed at a fire at
one relievad the congestio and did away with the obstrue
tion, so that the airway becane free It is the congestio
and swelling of the nasd membraneand no doult that of
the air sinuss openirg into the nose which largely cause
the feelings of stuffines in the heal and headach felt in
crowded overheatedplaces of assembly This headachk is
generally but erroneously attributed to the absorptimm of
chemicd poisors supposd to be presen in the stuffy
air. . . . Suppog the nasda membram has becone
swollen congestedand coveral with thick secretim in thee
bad conditions and the subjects go outsice aganh into the
cold air, then the membram at onee becoms pale owing to
vaso-constrictionbut for sone little time it remairs swollen
and boggy, pitting on the touch of the probe | beliewe that
thes conditiors of the nasda membrame haw a greda ded to
do with catchirg colds In crowdel rooms infection takes
place from mucous spray, sneezed coughed or splutteral out
in speaking The inhaled bactera will be caugh by the
swollen mucows membrar coveral with thick secretion In
thoe who live out of doors not only is the membrar kept
taut, but the flow of arterid blood throudh it is rapid, for the
inhaled air has to be warmea up and moistue rapidly
evaporatd from the membrae so as to saturaé this air at
body temperature Thus more lymph come out into the
membrae from the blood vessels and this contairs pro-
tective substances Offensie bactera are eithe washel
away or destroyed and thus kept out  On the othe hand a
membrare covera with thick secretion and congestedoffers
a medium more suitabk for the bactera to sette and grow
on, for it is boggy and stagnant not flooded with fresh
lymph, particulary when vaso-constrictio takes place on
passimg from an over-hd moig atmospheg into the wintry
outsice air.  The ciliated cells white corpusclesand lymph
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" may be chilled and the velocity of vital reaction reducel
" when the blood vesse$ constrict Colds may not always be
" a questio of re-infection but of loweral resistane to the
" strairs of pneumococicor streptococc which peopk happen
to carwy in their noses Stagnam conditiors of the nose and
" its sinuses may exat the virulence of organisns and so
" sprea infections Epidemics may thus be startel by
" carries whoe humord conditiors are altered by unhealtly
" enviroment It is recognisd that measls and influenza
" lower the resistane to othea organisms eg., pneamococgi
" tuberck bacillus mustad gas likewise lowers the resistane
" to infection, why not then the conditiors s& up by the
" chang from heata to cold atmosphere The washirg away
" of bactera by the outflow of secretim mug be one of the
" mod importat method of defence T. H. C. Beniars
" suggess that mucin is probaby the first line of anti-bacteria
" defene in the noe and throat as throughou the reg of the
" alimentay canal In mog acut influenzd throa infections
" as well as othe acue septc throats the mucos appeas red,
" dry, and with an absene of visible mucin. Many sud
" throas when testal are strongl acid to litmus. The naturd
" reactimn is alkaline As acidity is again$ the growth of
" catarrh& organisms thee mug escap the acid reactim
" of the surfae@ by invading the membrane In the running
" stage of acold the secretim is often found to be sterile’

Recenty Wahl, White, and Lyall* repot that influenza bacilli
experimentaly implanted in the nares disappea in 24-72 hours
but when implanted on the throa persi¢ and multiply for
weeks The origind observatios of Hill and Muecke on the
change in the nasd mucows membra® hawe bee confirmed by
Cook and Winslow, and it will appea that the gener& aetio
logica theory of Hill is in accod with the epidemiologich
resuls we hawe describel and reconciles some anomalie of
everydy experience Thus the evidene as to the relative
incidene of influenza upon indoor and out of doa workers has
been conflicting ; it has not been found uniformly that the
outdoa workers were less affecta ; omnibuis conductos hawe
been sad to suffe greaty from the disease The explanatim
is tha the conditions of exposue are of paramouh importance
everythirg dependig upon the manne in which the locd
tisswe reacts

If a stagnamb condition of the mucows membrae con
comitart with a slow rate of locd circulation and imperfed
secretim of lymph be generatd by temporay exposue to
unfavourabé conditiors (sud as arise in the cours of transpot
workers duty) intermittert exposue to cold may actually
further redue the locd resistigp power In the end we
read the conclusion that it is not the presene in the nostrils
of any specifc chemica)] but the realisation of the physio
logically mog favourabke conditions whethe as a resut of

* Joum. of Infect. Diseases, XXV., 1919 p. 419
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specifc medication or otherwise which is the true metha of
prophylaxis Thus we might explan the succes sad to hawe
been met with through the use of various snuffs in warding off
infection. It was no specifc propery of the snuffs but the
stimulation of the locd secretim and the circulatoly conditiors
favouring the secretim which was responsibé for favourabé
results Were the snuf not to produe this reaction its
presene in the nasa cavity would be unavailing It might be
askal whethe there is any evidene that inveterae snuf takers
are less sensitive to nasa infection than others but a moments
reflection shows that no information of value could be obtainel
in such away. Persois who are addictel to this old fashionel
metha of using tobaccg resot to it with sud frequeng that
it is probabé that dired mechanich obstruction of the nasa
passage might counterbalane any advantag which shoul in
theoly result

The apparenty grea dange of spreadig influenza by extra
domestt crowding might be inferred from Hill's theory, since
the crowdeal railway carriage with its humid wam atmosphee
and draughy floor is precisey the condition needé to redue
the defensie powe of the nasd mucows membrare to its
minimum.  The practicd inferene deducibk from the resuls
describe is that attentio to the hygiere of the nose may be a
mog usefu prophylactic Douchimg of the nose morning and
night with a faintly antiseptc solution and occasionh resot
either to smelling bottle (which Dr. Hill suggess might contan
sodiun bisulphite or snuf box (which may contan any of the
high dried tobaco snuffs or, if preferred the menthd snuf
sold by mog chemisty are recommendal® measures The
snuf or smelling bottle shoull be used when the subjed finds
that he or she cannd inspire or expire through the nos with
customay ease As remarked the formation of a snuf habit,
like that of the traditiond antiquay or Scotdh grandfather
would defeda the end in view, viz., to use the stimularn only
when needeé by the mucows membrane We are naturally led
by the® consideratios to the questiomn of maslk as prophy
lactics From the point of view of the gener& populatio it
would seen that the cogeng of the argumens just recited is
decisive agains masks The probability of renderig a mask
habitualy and frequenty worn in everydd life, a trustwortty
bacteria filter is very small of its causirg sufficient obstructio
to nasa respiratim to distub the physiologichd harmory
desired very great None of the sensationastatemerg in the
Pres that epidemis of influenza abroal hawe been controllad
by the compulsoy wearirg of maslks in public hawe been found
trustworthy. In our opinion the gener& wearirg of masls is
neithe expediem nor scientificaly defensible

On the othe hand when the questim is of affording extra
protection to the attendand upon the sick in hospitd wards
the objectiors just adduce lose validity. It even appeas
desirabé that sudc precautios be taken since the ritual would
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be intelligently carried out and its existene inculcae upon the
subordina¢ staf a sourd beligd that influenza in hospitd is a
dangeros infective disease

We hawe now reviewal the principd measurs of prophy
laxis which hawe been advocatd and tested and it seens that
the simple non-mystich method which come within the scope
of personé hygiere are thos which both epidemiologich and
physiologica researb sanction It is permissibé to hope that
further study of the micro-biologicd problens presentd by
epidemt influenza will enabk us to establi®i vaccire prophy
laxis upon a secure foundatio than it yet possesse; the efforts
of both the Ministry of Health and of the Medicd Researh
Councl are continuousy directed to that end ; but the public
should not suppoe eithe tha nothing of servie can be
attempte until the authentc materies morbi of influenza has
been unequivocaly definaed or that the recogniticn and successflu
isolation of the authent¢ microbe would necessaril be followed
by elimination of the influenza scourge The history of all
epidemt diseass is a witnes to the truth that much may be
dore when the essentih factor of a diseag is undefined and
per contra, tha complet certainy as to biologicd aetiology is
compatibke with imperfed contrd of a disease Brilliant as
have been the improvemens effectel by the introduction of
vaccind prophylaxs for typhoid, the successe achieva by
sanitarias in the 19th century befor the bacteriologich era
were even greater It is not true tha without bacteriologica
certainy nothing importart can be achieve in the direction of
rationd prophylaxis




