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FOREWORD

WiTH the increasing success of antibiotics in bacterial infections,
the virus diseases butk ever larger as causes of human ilinesses, some
serious, others mere nuisances. Chief among these, at any rate m
temperate climates, are the infections of the respiratory tract, At
present they constitute a hotch-potch from which definite entities
have to be picked out. Influenza A and B, and quite recently C,
psittacosts and Q fever can be recogmised as enties, though often
only by thc ald of laboratory tests, For most of xhc commoner

¥ is purely P and perhaps
for that reason the busy practitioner does not worry too much about
evact diagrnosis, being cantent to use in borderline cased such non-
commutal terms as an * influenza cald ',

Knowledge about the diseases concerned s, however, steadily
accumulating  Pracutioners and others will have so much of their
ume occupied 1n dealing with them that they will do wel) to make
themselves aware of what 15 known and what 1s still \ague and
nebulous  Professor Stuart-Harns’s book 13, for such a purpose,
‘just what the doctor ordered '—ot should order. He s better
quahfied than anyone else 1n Britain to write 2 book such as this, for
there are few if any chnicians who know s0 much of the lsboratory
sude of the work, and certainly no laboratory worker knows the
climeal side so weil, Most attention 1s naturally pard to influenza
both because of 1ts importance as a potential hiller and because of
the accumulation of hnowledge about 1t by concerted clinical, epi-
demiatogieal and faboratory studies  Chapter 5, on fabaratory
diagaosts, ss not * everybody’s meat ’, but there will be many who
udll be glad to refer to the detasled 1nformation 1t contans

As a former colleague of Professor Stuart-Harps, 1 am plad to
vecord my satsfaction at the appearance of this book, which wall be
of value to public health workers, climical pathologists and advanced
students, but especially, 1 feel, to the alert * G P,

. € H. ANDREWES
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. CHAPTER 1

CLASSIFICATION OF THE VIRUS INFLCTIONS
OF THE RESPIRATORY TRACT

Tue respiratory tract in man has a restricted response to attack by
the various bacteria and viruses capable of causmg inflammation of
its epithelium. Whatever may be the exciting cause, an inflamed
nasal mucosa can complamn only by being hyper-irntable, swollen,
or by exuding a surface secretlon of mucus and leucocytes. The
resultant symp of s b fon to the passage of air
and of catarsh constitute the range of response of the nose to acute
nflammation, whether the cause be a common cold, or an influenza,
oragrass pollen.  Sinularly, the pharynx chiefly complains by feeling
sore, or dry, or tichling, and the voice loses 1ts tone or becomes
frankly hoarse because of cedema and hyperzmia of the vocal cords
‘The trachea and bronchi complain by causing cough, and particularly
a productine cough, and also frequently by a sense of substernal
soreness or tightness This 1s as characteristic of the response of
an acutely inflamed tracheal and bronchial mucosa as 1s the pain on
swallowing felt from an inflamed pharynx. 1t 13 small wonder
that the physician who secks diagnostic accuracy is dnven to use
anatomical words such as rhantis, pharyngitis, laryngitis, tracheitis
and bronchitis for the various acute infections of the respiratory
tract. Unfortunately, however, such terms are not accurate as
descriptions and give no hint of xtiology

Eaen with the present imperfect knowledge of the viruses of the
respiratory tract, 1t 13 abundantly clear that the same agent can
produce an 1llness charactensed predomunantly by rhintis or
pharyngitis, or by laryngits, or a tracheo-bronchutis. Moreover,
1t 13 probable, though not yet certain, that different viruses actually
produce closely simtlar clinical pictures  This 1s apparently due to
the fact that the virus infe of the resp y tract are freq
tocal nfections mvoliing only the mucosa  There 1s no syslemlc
spread of virus, there arc no rashes. Contrast influenza with
measles or small-pox, m both of which the virus Jesions in the
fespiratory tract furmish only an incidental accompaniment of the
general systemic infection, and 1t 1s obvious that influenza is an
wfimtely more difficult condition 1o diagnose clinicatty.

The explanation of the clinscal obscurity of the various virus

1




2 CLASSIFICATION OF THp VIRUS KNFECTION‘
infections of the rcspirznory tract Jres therefore Partly in the character

of the VIrus attacy and pactly in gpe Testricted Tange i chnicat

Chinical Syndromes
Exudesve pharyngis

Febryfe
cotareh
(aetiofogy
nknown)

Febrite
tatarrh

chinea} Syndromes, gng that on he
W 10 be dye 1o the vargys Damed

atypical Preumonia and of bactersa)
tonsillins each of thees dus. 1 '

Crnaan-

< “ “wany gaps knoule‘dge,
© regard them a1, as chinyea] syndromes

a 4 pederaple g
because diverse ®tologieat agents can Sometimes cayse the same
dition

chimeal cop

Thus ineluding the termtory which 15 unclaimed 55 Yet in terms
of Ztiological Agents, we haye four chief chnrcal Syndromes v by
together furnsh the 8roup of vy nfectiong of the Tespiratory
tract in map These are tnfluenza due fo the vangys nfluenza
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viruses, the common cold due to the cold virus, atypical pneumonia
due to known virus and rickettsial agents and acute undifferentiated
respiratory disease or febnle catarrh, The last-named includes
exudative pharyngitis, acute respiratory disease (A R.D.) and
primary atypical pneumonia of uncertain #tology. The diagram
(Fig. 1) may serve to illustrate this classification, by comparison
of the field of the various clinical syndromes on the left with
that built up so far from known causative agents and shown to the
right,

History of the delineation of clinical syndromes
The manner of delineation of these various entities belongs to
contemporary and recent history. An account of 1t may sene to
clarify the meaning of what has been written above. The first
strans of influenza virus were recovered in London by Smith,
Andrewes and Laidlaw (1933) from garglings of patients at the close
of onc of the major eprdemics of influenza in Great Britain. The
clinical attacks during the outbreak were clear-cut, sharp illnesses
with greater emphasis upon general or constitutional symptoms,
such as headache, malaise and muscular aching, than upon the
fespiratory tract. The virus was transmutted to the ferret by
1: with human { and thence from
infected ferrets to mice A close resemblance to the virus of swine
fluenza discovered by Shope i 1931 was soon apparent. This
virus was also pathogenic for the ferret and mouse, and some degree
of cross-tmmunity was demonstrated between the two viruses in the
ferret.  Unbike swine influenza, which 1s a simultaneous virus and
bactenial infection with the h:rmophllus haclcnum of pigs—
H bl 3@ SUS—nO hip was dis-
cerned between the human influenza virus and any nasopharyngeal
bactenial species  There was; however, doubt concerming the
pathogenic properties of the human virus until the discovery was
confirmed and untl accidentat human infection with the virus had
occurred in the laboratory  Franais (1934) confirmed the discovery
of the ferret-pathogentc virus and showed that patients with nfluenza
developed neutralizing antibodies for the virus in their serum
during recovery from the disease. In 1936 a laboratory infection
occurred as a result of an nfected ferret’s sneere which indicated

PO P L.




4 CLASSIFICATION OF THE VIRUS INFECTIONS

influenza and from whose throats strains of virus were recovered,
And virus strains analogous to the original W.S. strain were recorered
from influenza epidemics in countries all over the world.

The next step wus the discovery that some outbreaks of clinical
influenza did not yield a ferret-pathogenic virus, This first came
about in 1933, when two clinically similar localised breaks of
influenza in Army units were investigated by the London workess.
The outbreak in Kent readily yielded the famuliar ferret-pathogenic
virus; that at Woolwich did not.  Further studies in Britain and the
U.S.A. between 1935 and 1939 confirmed that virus was readify

d during spreading infl pidemics, but that localised
outbreaks often failed 10 yield any evidence of infection by the virus.
Workers in Britain in 1937 attempted to build up clinical criteria for
separation of the influenza virus infection from the respiratory out-
bresks which did not yield virus and which were called * febrile
catarths * (Stuart-Harris, Andrewes and Smith, 1938) Many of
the outbreaks of febrile catarrh occurred in military garrisons, and
during the second world war American workers also encountered
and studied similar conditions, particularly in recruits, They
used the alternative title of zcute respiratory disease (A.RD.)
but found it difficult to build up sound chnical criteria distinguishing
ARD. from influenza virus infection (Commission on Acute
Respiratory Diseases, 1948).

Meanwhule, in 1940, during an epidemic of influenza in New York,
Francis and Magtll independently recovered a second influenza
virus also pathogenic for the ferret and mouse, but producing 2
much milder disease in these animals. Serological study showed it
to be quite unrelsted to the previously known virus, which was
renamed influenza virus A The name influenza virus B was given
to the new agent, and serological study showed it to have been

d e :

responsible for a sp g ef of infl in Californiz in
1936 and for sporadic cases during the 1939 epidemic of influenza
i Britain  But nfl B was not iminated in cases of febrile

catarrh or A.R.D, whose wmtiology remained undefined. Its d.ts-
covery had the important effect of showing the wtiological diversity
of epidemic influenza, which has been abundantly confirmed since.
The tno viruses are app Iy distnet epidemiologically and
immunologically. Recently a third type of virus (1233) was res
covered by Taylor (1949) from a sporadic case of influenza in 1947.
This virus was unrelated etther to mfluenza virus A or B, and doubt
custed for some time concerming jts true nature.  Its chief claim to
the nzme influenza virus was that when cultivated in the fertile hen’s
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egg it had certain biological characters resembhing those of the other
influenza viruses. But the same could also be said of the mumps
virus. In 1950 Francs and others descnibed the isolation of another
strain of vicus similar to the 1233 stran and produced serological
evidence of infection by the virus in children The cases of wnfection
with the virus occurrcd at the same time as cases of influenza A
and bled i linically. The name infl virus C1s
therefore proposed for the new stratn, and 1t is, of course, far too
early to foresee the clinical and ep logical ch
ing to the agent (Taylor, 1g51).
Meanwhile, during the second world war intensive studtes of
outbreaks of respiratory disease among soldiers in the U.S.A. led
to an advance 1n knowledge concerning the climeal features of
d acute y disease fated with the

influenza viruses Certain patients with symptoms of upper
respiratory tract disease, but also with cough and sputum, were
found to have radiological evidence of extensive pulmonary involve-
ment. A similar clinical syndrome had been encountered 1 1934
PP SETINN o i e . . t

PP

conditions were =tologically similar was soon dispelled by the evr-
dence that some cases could be shown to be due to infection with a
virus of the general group of psutacosis-ormithosts  Towards the
end of the war, Ruckettsia burnetr was also found te produce a closely
similar chnical picture  However, the mam mass of cases among
military estabhshments gave no evidence of infection with these or
other mtiological agents  Studies on human volunteers by Dingle
and his assoc! (C on Acute Resp y Discases, 1946),
ndeed, suppested that infection by a filterable virus was concerned in
PR AR R R A e

that paittacosis, ormithosis and Q fever are sprcxﬁc e‘(:mplcs of
Ity defined d capable of prod: the sy

By f.|r the greater number of cases remain xtiologically undcﬁned
howerer, and as these increase in inaidence during outbreahs of febrile
catarrh (A R D), 1t seems destrable to classify these cases withm the
latter group

A further subdinizion on chinical grounds was the recognstion of a
rharynmus with stable evudate on the fauces, so that the group of
acute respiratory  disease unassociated with defined atiological




CHAPTER 2
CLINICAL PICTURE OF INFLUENZA ~

Epipemics of influenza may occur as small outbreaks in com-
munities of a few hundred persons, or may sweep remarselessly
through the towns and countryside of entire continents. The
disease has at times appeared so unexpectedly as to suggest a visite-
tion from without, and its arrival was regarded with feelings of terror
during the successtve waves of the 1918-19 pandemic.

Yet recent epidemics in Great Britain and elsewhere have been so
mild by comparison as to raise doubt concerning their genvine
relationship to the great pandemics of the past. However, when
towns such as Paris or Rome report an incidence of 20 per cent of
infections in their populati kappened, for instance, in 1949~
it is not easy to disnuss the condition either as trivial or unim-
portant, The cost to the community of such an epidemic can be
measured in terms of human misecy or by its effect on the industrial
life and economy of the nation. Certanly, the nse in the death-
rate, and particulatly in the deaths of infants or of the aged, cannot
be taken as the sole mdication of the sevenity of an epidemic, im-
pressive thaugh this may be, It 15 the pawer of influenza to cause

imul; ly increased bers of illnesses over a wide area which
1s responsible for its disruption of normal Iife. Practitioners who
visit homes only to find whole households in bed, or whose surgenies
are bethronged with crowds of sufferers, know the effects of an
influenza epidemic only too well. In Liverpool during the 1951
eprdemic even hosprals were disorganised by the simultaneous influx
of patients and widespread sickness in the nursing staff,

The chinical picture of nfluenza as witnessed duting large out-
breaks was described years before the influenza viruses were known.
The recovery of these agents did nothing to destroy the validity of

this picture as representative of the mean or average rlness associated
- - N ae= Tfur fe mmew nnderarand that

. ~cks
nts,

there 1s no harm m contmmng to regard the picture o1 tatical

influenza as an entity. There is, 1n fact, a typical and histone picture

of influenza which 1s seen tn a proportion of cases during all types of

influenza virus eptdemics, and which presents a certain degree of
8




UNCOMPLICATED INFLUENZA 9

clmical conlﬂs! with other rcspmtory tract syndmm:s. The

[P UG JPCHN

The clinical picture of uncomplicated influenza

Onset. ‘The incubation period lasts from twenty-four to forty-
eght hours, or occasionally for three or four days, and terminates in
a sudden onset of illness with headache or shivening, Sometimes
a vague onset occurs after premonitory symptoms of a cough, sore
throat or cold  More often patients can tell the hour of onset by 2
sudden backache, or headache, or sneezing. Rarely, a fainting
attack may be the imitial symptom, and 1n 1937 a soldier was obsened
who was admitted to hospital with a broken jaw resulung from
famtmg on the parade-g; d  The of
symptoms at the onset of influenza 1s headache and shnering, but
headache and cough or headache with nasal symptoms are also seen.
Sore throat 18 not common as an early symptom.

General course of tllness  Tollowing the imtial symptoms of lllncss
the patient usually a rapid of his
with headache, anorexia, prostration and muscular aching. Limb
and back pains are not so prominent m cluldren or young adults as
1n older persons, and in general the degree of constitutional involve-
ment and symptomatology increases with age  The temperature
nises sharply to a peak, and thereafter takes one of several courses
It may decrease progressively n step-ladder fashion, it may fall
precipitately only to rise agmn on the third day so as to give a
diphasic curie, or 1t may ‘ary n a totally rregular fashion  The
total duration of fever averages seventy-two hours, but many pyrevias
last only forty-cight hours, and the average of three days 1s perhaps
the result of the occasional prolongatton te five or seven days.

nce the temperature has reached s peak, constitutional
symptoms dimimsh and symptoms ansing from the respiratory tract
become more prominent  ‘The nose 1s either running or blocked,
cough 18 invaruable, but sputum 11 rased 1n less than ene-third of
uncomplicated cases of nfluenza  The question of sore throat 1s a
difficult one  Many patients deny that their throat 1s sore, though
they may say that st feels dry, but in about 40 per cent of cases some
degree of sorcness 1s admvtted  The voice 1s not often a source of
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complaint, and aphonia, though occasional, is not common; yet
some change in voice, so that there 1s huskiness or hoarseness, may
be observed in about half the patients ~ Chest pain, usually substernal
in location, is felt in about a quarter of the patients.

Throughout the fever there may be contmumng headache or
muscular pains, the appetite is lost, there may be shight nauses and
sleep 1s disturbed. Vomiting, though it may usher in the attach,
is not a common symptom. Diartheea has not occurred during
influenza virus outbreaks investigated by the author, but occasional
cases of Sonne dy y may occur admixed with cases of infl
and cause confusion.

‘Table 1 compares the frequency of the various symptoms ex-

Taste 1
Sy mptomatology of Influenza A (Percentage Frequencs)

1937 epudermic | (J2YEIdmIE | 10,7 eprdermie
(Stuart-Harnis | o0 2 e Reepira. | (Kilbourne and
eral, 1938) | A Rt Loge, 19500
84 cases 1043a) 79 caces. I 76 cases
Sudden onset | 5 666
fdmomse s 35 | sevcrmmnes 845
Headache . 87 76 8
Anorexia | 77 75 by
Shuering N 74 77 865
Coryza or nasal |
obstruction i 73 Sneepng 59 | Nasal disch. 703
J | Nasal obst 81
i Nasal dusch. 77 o
Coveh P * (Drysn616)
Duzziness ’ 62 - -
Muscular pams | 51 ; — 66;R
Sore throat | 43 ! 42 Burming eyes ;;7 &
Ocular symptoms 33 ? et (4
! Eye disch 308
Insomnia | 32 ! - -
Sweating 3 i — p
Expectoration 31 | 35 32
Pam n the chest | 24 57 45 .
Epistaxis 21 = 13
Constipationt | 21 — .
Nausea Y] - 9
Vormiting | i | — ‘ 9
Dyspnaea 1 —
Agdammzl pamn 8 i = 5
Hoarseness of yoice 6 | 53
Observed alteration . . - _
ofvowee ® ! General ache 600
. | | Dry throat 261
§ Diarthra 49
B H Weakness 80 =

ng
, Fant fecling
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pressed as a percentage in three groups of patients—all servicemen in
British or U.S Forces The Bntish series compnsed 84 cases
studted in 1937~—not all of whom were proved by laboratory tests
to have infl The 7 of the epid and the uni-
formity of the clinical picture were earnest of the high probability
that influenza virus infection existed (Stuart-Harris, Andrewes and
Smith, 1938) The two American groups of cases were those studied
in 1943 during a widespread epidemic and in 1947 1n localised out-
breaks.  All three were epidemics of influenza A, though that in
1947 yielded a virus with the antigen designated A prime (Chapter
5. page 84) The table shows a good deal of agreement between
the series of cases, but some points of contrast exist. Sudden onset
was more frequent in the Bntish cases and 1n the American 1947
cases than 1n the 1943 eprdemic.  Muscular pains were not men-
tioned by the 1943 observers, but were noted 1n both the other senes
of cases. Agreement 1n regard to respiratory tract symptoms was
remarkable, and the enly point of contrast was the more frequent
finding of substernal chest pam 1n the American cases  The general
findings support the view already expressed that there 13 a
recognisable  symptomatology among cases of influenza virus
nfection,

Pihysical signs. French (1920) described 2 charactenstic facies in
the cases of influenza scen during the epidemic of 1918, which
began as an appearance of red flushing of the face and later changed
to a helotrope coloration with an extremely tovic appearance.  This
factes has dominated the many clinical deseriptions of nfluenza in
the past, but though seen 1n occasional individuals in recent epi-
demics, it 18 1n fact uncommon A more common appearance seen
duning eprdemics of influenza among senicemen 18 one of extreme
weariness, with flushmg of the face at the height of the fever  There
may be slight cyanoss of the l1ps of peripheral type, and the patent,
1f undisturbed, has no desire to interest himself 1n any actity other
than sleep. A comment of an RA F officer whe saw the first cases
from whom influenza virus was obtamned duning the cpldemlc o[

I

amam o renabine aba o, il

Apart from the general appearance of the patent and physical
#1gns in the respiratory system, other signs are few  The eyes often
show shight facrymation, and the conyunctive are mitdly suffused.
The nose 13 not so much afflicted by discharge 2s by being blocked
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complaint, and aphonia, though occasional, is not common; yet
some change in voice, so that there is huskiness or hoarseness, may
be observed in about half the patients.  Chest pain, usually substernal
in location, is felt 1n about a quarter of the patients.

Throughout the fever there may be continuing headache or
muscular pains, the appetite is lost, there may be slight nausea and
sleep is disturbed. Vomiting, though it may usher in the attack,
is not a common symptom. Diarrheea has not occurred duning
nfluenza virus outbreaks investigated by the author, but occasional
cases of Sonne dysentery may occur admixed with cases of influenza,
and cause confuston.

Table 1 compares the frequency of the various symptoms ex-

Tapee 1
Symptomatology of Influensa A (Percentage Frequency)

1043 epidermc i
‘ 1937 epidemic 1G] ?Sncorl,'nmxs!mn (K)TZ,:P,'::T,‘,E
Stuart-Harnis | oy Acyte Respira- | (Fpibourne 3
etal, 1038} (™ 45ry Discases, Loge, 1950
Sgcases | ooy 70 cases 76 cases
Sudden onset 35 666
S n e
Headache 87 76 36
Anorexia | 77 75 s
Shnenng /| 7 3
Coryza or nasa !
Shstruchion | 73 Sneezing 59 | Nasaldisch 703
| Nasal obst, B1
Nasal disch 77 v
Cough 71 7] Orrinll o
Dizziness ! 62 — ) —
Muscular pams | st = 225
Sore throat 43 ., H
Ocular symptoms 23 ! = | Bumung eyes 576
Lyeduch 308
Insomma 32 - -
Sweating 3t —_
Expectoration | 31 | 35 :; 8
Fah i the chest | E | S #,
Epustaxis 2t X = 13 1
Constipation 21 | -— I
Nausea 21 - o,
Vomuing It | — .9
Dyspnea 1 -
Abdommal pain 8 [ — us
Hoarseness of soice 6 33
Obsened alteration | | - B
of voice oo ! General ache 60 ©
Dry throat 26 1
! : — { Duarthea 40
| - i
Famtng N . =
Faint feeling 2 | Weakness 8o
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pressed as a percentage in three groups of patients—all servicemen in
Brtish or U.S Forces The British series comprised 84 cases
studied 1n 1937—not all of whom were proved by laboratory tests
to have infl ‘The of the epid and the uni-
formty of the clintcal picture were earnest of the high probability
that influenza virus infection existed (Stuart-Harris, Andrewes ami
~ e B - PO

1947 yielded a virus with the antigen designated A prime (Chapter
3, page 84)  The table shows a good deal of agreement between
the series of cases, but some points of contrast evist. Sudden onset
was more frequent 1n the Brtish cases and in the American 1947
cases than in the 1943 epidermic  Muscular pamns were not men-
tioned by the 1943 observers, but were noted in both the other series
of cises. Agreement n regard to respiratory tract symptoms was
remarkable, and the only point of contrast was the more frequent
finding of substernal chest pan in the Amenican cases  The general
findings support the view already expressed that there is a
recogmisable symptomatology among cases of nfluenza wvirus
mfection

Physical signs T'rench (1920) described a characteristic facies in
the cases cf nfluenza scen durmng the epldcmlc o[ 19(8 which

f.an

RPN A NS

the past, but though seen in occasional individuals in recent epr-
demics, 1t 1s in fact uncommon A more common appearance seen
dunng epidemmics of influenza among servicemen is one of extreme
wearmess, with flushing of the face at the height of the fever  There
may be slight cyanosis of the lips of peripheral type, and the patient,
1f undisturbed, has no destre to mterest himself m any activity other
than sleep A comment of an R.AF. officer swho saw the first cases
from whom 1nflucnza virus was obtamed during lhc epAdemlC of
PSR, i

[ROUVERE R

suffering from the usual serviceman’s febnle cold was definite

Apart from the general appearance of the patient and physical
signs tn the respiratory system, other signs are few  The eyes often
show slight lacrymation, and the conjunctivae are muldly suffused
The nose 1s not so much afflicted by discharge as by being bloched
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and dry. The pharynx varies greatly in appearance, being in some
normal, in others injected with prominent vessels and swollen
adenoid tissue and in a few patients a dry, granular appearance of
the posterior pharyngeal wall may be seen, Exudate of any variety
is uncommon, but 2 blob of greenish mucus may be present in the
post-nasal space, having been extruded from the posterior nares
Adenitis in the cervical region is not prominent, though tonsillar
glands may be slightly swollen. The voice is often affected as noted
above, but actual aphonia is not common.

The chest may be clear of physical signs throughout the illness, but
in about one-third of cases of ordmnary uncomplicated influenza
there may be a few loose riles or scattered rhonchi, which do not
persist for long. In such patients there may be a productive ccugh
with greenish mucopus often coughed up in discrete pellets; in
general, however, the cough 1s dry.

The pulse varies greatly, and tachycardia of slight degree is more
common than 2 relative bradycardia True bradycardia is common,
however, i the early days of convalescence.

The blood-pressure may be shghtly raised during the fever, but
falls during convalescence,

The tongue 13 frequently coated, the bowels are constipated, but
the abdomen is normal The urme 15 usually normal, and

TABLE 2
Physical $igns i Uncompheated Influenza A (Percentage Frequencs)
i
' 1943 epidemic
fﬂ (U5 Com- I 1047 epidemic
Kilbourne and

1937 epidemic "ilqi0n on
Srusrt-Hams oot Fespu. | (Kilboumean
76 cases

|
il 1938 ey Disemien
82 cases. | O Digen
i
} Flushed face &7
| Cyanosed hps . 41
| Conpumetrval abrormality | 89
Nasal obstruction s
Nasal discharge 22
Epistaxis Is
| Furred tongue @
Ingected pharynx 7
| Fiucral exudate :
! Cemacal gland enlargement 38
Abnormal chest signa 33
Sputum
Daration fever 36 davs
Maxumum | temperature
013 F

(average)
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albuminurta, 1f present, is not more than that associated with any
fever.

‘The frequency of the vanous physical signs dunng the 1937
epidemic is contrasted in Table 2 with those found in a similar study
n 1943 by the Commussion on Acute Respiratory Discases (19484)
and dunng the infl pid of 1947 by Kilb and Loge

‘The general course of the disease 1s illustrated by the following
four cases (1 to 4) taken from outbreaks of mfluenza A in 1937 and
1951 It must be understood that precisely similar cases have been
encountered durtng outhreaks of mfluenza virus B infection

Tllustrative cases of influenza A
Casy 1. Swmple influensa,
W.] B, aged 21, R A F, servicemnan, admutted twelve hours after the
onset of illness, which occurred suddenly with headache, backache and

aching round the warst and in joints. Shght cough and nasal discharge
9“‘ not mlerkr‘g with sleep ~On the morning of admussion, aching,

’

and the pharynx imecied and reddencd with cngorged vessels but no
exudate ~ The course of the fever 1s shown in Fig 2 The patient felt
better on the third day, when the temperature had fallen, the nose was
now blocked, the throat sull injected but not sore  Cough and sputum
were absent and there were no abnormal stgns in the chest. By the sixth
day of ilincss the patient felt quite well, but the temperature was sull
arregular, the nose wag still shghtly blocked and he had an occasional
cough  Convilescence was uninterrypted from the seventh day of illness
anwards. Influenza virus was recovered from the patient’s garglngs on
the second day of tllness (ferret 1noculation)

Case 2z Influenza teith catarrhal symptoms

Miss A M, aged 19, domestic servant, was admitted on the second day
of an allness w0 - e ‘ -

turbed sleecp  ©

pan 0 the bacs . .

urning nose ar

wmalnnge g d A
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e - - nt was 4,550 per cu. mm on the
Influenza virus was recayered
the third day of illness (ferret

tnoculation),

Name Caoel (13 IB) Name Cane 2(A M)
HManth February 1937 _ | December 1936
Date (8] 9[i0[]12]13]i4]2324]25 26 2728,
Day of lliness| = [= [= |~ [=[=(E [7[= [~ ]=

F IRNNR N RENE S

o RN
o O T s
gloll— L=
2 1o 11 o
é Ly I\.l.li T AN
| ; s
0 ) ‘
s RN
NA T T or
f o
AT AW
g OTVNIE ;
e "
T
Fic 2 Fic. 3

Case 3. Influenza with signs in the chest,

Miss ] J, aged 18, a student, began to be 11l with a sore throat, followed
by a cough, five days before admission to hospital. Two days later she
reported her tliness because she felt feverish and had continued sore throat
and cough. No pyrexia was found, but that evening she shivered, and in
the morming her nose began to run, her eyes felt sore and there was
continued sgn enng  Pyrewva was first recorded on the day of admission,
when she complaned of dizziness, severe frontal headache and photo-
phobia  On admusston temperature was 104° F and pulse 128. Cough
was accompanted by some greyish sputum, and there was a tight sensaton
over the sternum  There were aching pamns in the knees, ankles and
elbows  She was thirsty but had no appetite.

Phystcal signs were shight She was flushed but not cyanosed. The
eyes were bnght  Tongue was furred, The pharynx was not abnormal.
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RN SO

s1onal
The
“ . « sxam-
- . . after

admission riles persisted, the leucocyte count %25 4,700 per cu.mm and the
sedimentation fate was raised to 36 mm (Wintrobe) Thereafter con-
salescence was uninterrupted  Influenza virus was recovered from

Name Cace 3 (JT)  |Mame Cace4{EA D)}
Fonth __Feb 1951 |jan (951 __Feb 51
Dute_ | 2[3]415|27peo[en]1]2

Cayol Miness| = 2|2 )=| == |=|=|=|=]|Z

“F N N % C

i
v 102 L3
H
g o
i Laa
£
MELREEER'S A e
kg 36
g 10 2
2 o 1o '
.
§ 100
5 gl ) 0
gl M
i \]
& s \ 70
tic 4 Fio s

£arglings collected on the day of admisuon by ingection ammiotically into
ertle hens® egps  This patint gave a historv of frequent attacks of
bronchitis as a chuld.

Caey  Influenza wath signs in the chest
T T : D
influenza

. ' L. .
seventh day and recorery was rapid,  Although contmucd cough and
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sgumm were prominent symptoms, this patient had had no previous
chest disease,

Influenza virus A infection was proved by a significant sixteen-fold
antibody rise during consal ! d b, pl fixat
test; no attempt was made to recoser virus from the throat.

These four cases illustrate respectively the uncompheated
“ typical ™ attack (Case 1), the attack with “ catarthal ” symptoms
including sore throat, hoarse voice and epistaxis (Case 2), and attacks
accompanied by minor physical signs in the chest (Cases 3 and 4).
The two latter cases could be considered as having complcated
influenza, but it must be appreciated that no hard-and-fast line of
separation ewsts between the average attack of influenza and that
considered ta be a case with chest complication.

Pathological findings Finally, to complete this account of the
physical findiags in infl some tefe to pathological findings
is necessary. No one, 1 fact, knows the morbid anatomical findings
in simple influenza.  Clinical evidence suggests that the nasopharynt
bears the brunt of the attack, On the analogy of the lesion produced
by influenza virus in experimental animals (see Chapter 4), it is to
be expected that there is a necrosis of ciliated columnar epithelm
with underlyng subepithelial congestion and infiltration with
polymorphonuclear leucocytes. Hawever, no one can be sure hu}v
far this process extends down the respiratory tract, though it is
almost certamly present in the pharynx and posterior nates. Some,
indeed, hold that the mtial lesion 1s Jocated in the bronchus er
trachea and that the virus infectron spreads up the respiratory tract
in a centnfugal manner, In support of this view is the fact that the
movement of the sheet of respiratory mucus is normally upwards
rather than downwards ~ The early appearance of cough also favours
this view, but if there is such an eatly leston of the bronchial mucosa
it must be patchy, or else physical signs m the chest would be Tkely
at an early stage of the discase

Wherever the prunary lesion 1s located, however, it 1s clear that the
infectton remains localised to the respiratory tract mucosa for which
influenza sirus exhibits a specific affinity.  There 1s no evidence of
any systemuc invasion beyond the respiratory tract. Virus .has not
been recosered from the blood etther in human or cxpcﬂmen‘ml
influenza. But toxic effects are demonstrable experimentally with
large concentrations of live or partly luiled {(1nacuvated) virus, and
1o doubt many of the constitutional symptoms of mt?uenza are 1o
be explained on the basis of absorption of cell and virus products
from the respiratory mucosa.
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The blood count is not significantly altered in pl d
wnfluenza, Most studies which reported the finding of a leucopenia
DU T U S DU S SO S S

equally possible that some strains of influenza virus may cause an
infection p d by 2 signifi duction in the leucocyte
count, and that others may not. Henle and his fellow-authors
{1946) have carnied out extensive experiments on human volunteers
exposed to influenza virus in the form of 2 mist of atomused droplets
Vhen influenza B was inhaled by the volunteers some decrease in
the leucocyte count occurred on the third day, though usually not
below 6,000 per cu. mm,  With another stramn howener, this time of
nfluenza vitus A, counts as low as 2,000 per cu. mm. were
commonly encountered on the third or fourth day after infection.
Yet another strain of 1nfluenza A caused no change mn the leucocyte
count.

To the clinician the real significance of the leucocyte count s that
the presence of a leucocytosts suggests the existence of a complica-
uon or of some other discase, the finding of a normal or
reduced count 1s not of use 1n the differential diagnosis of influenza
virus infection from other respiratory tract mfections

The erythrocyte sedimentation rate 18 not altered duning the
febile stage of influenza, but may nise sightly dunng convalescence
As in the case of the leucocyte count, the finding of a considerable
increase in the sedimentation rate should suggest the possihility of
a complication or of sume other disease.

The nasopharyngeal bacterl flora 1s not altered significantly 1n

plicated fl Details d with the recovery of
virus from the throat and d of the develop of
anthodies will be found tn Chapter 5.

Sequele and complications  The behef that wnfluenza 1s Iikely
to be folloned by a tran of symptoms and complications with
Particular frequency of post-influenzal debility and depression 1s
deeply rooted The author’s etpencnce has not confirmed the
View that there 1s any speerfic relation between influenza virus infec-
tion and depression. But any munor respiratory infection, even a
severe common cold, may cause an upset of this character, par-
Yicularly of 1t causes a prolonged cough or sputum  The degree of
Prostration duning simple influenza varies greatly from case to case,
butit seems reasonable that sequele are more Likely 1 those ongmally
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affected severely by ‘tovic’ effects of the infection, Certainly
school children and young adults in the Services recover from
influenza with remarkable rapidity and usually exhibit no sequelz,
The middle-aged and elderly, however, take longer to recover,
particularly if they already suffer from some condition such 2s
chronic bronchitis. In any case, and even in younger subjects,
cough is the last symptom to disappear and may last at least a week
after other symptoms have cleared up

Relapses of 2 minor febrile character are occasionally seen, but
these are usually commoner in those originally exhibiting signs in the
chest during the original attack, Sometimes the second attack is
indistinguishable from the earlier one, but in others a frank tonsillitis,
pethaps with hzmolytic streptococcal infection, occurs during
convalescence from influenza.

Sinusitis and otitis media are occasional sequelz to influensa
Their frequency is not considerable, but they are, of course, trouble-
some complications. The various complications of influenza
concerned with the chest are fully described in Chapter 3.

The range of infection with influenza virus

There 1s general unanimity among those who have described the
clinical events during epidemics proved to be due to the influenza
viruses that a great diversity of clinical manifestations is witnessed.
This is not surprising when it is realised that the virus infection may
be entirely subchnrcal, associated with a minor febriculum, a fever
of three to five days’ duration, pyrexia with various grades of broq-
chitis or pneumonia or a rapidly fatal illness in which the patient is
dead almost before there is time for symptoms and signs to be
exhibrted

Possible modifications in the clinical picture of those infccted.m:y
result from varations 1n the pathogenic properties of the strain of
virus concerned. But the vaned and differing degrees of pre-
eusting experiences of the virus by the human hosts with their
resultant grades of partial immunity are further important factors
which tmpose a rich variatron in clinical phenomena. X

(1) Subclimcal infection. It has already been stated that sem'lagl‘?'
examination of various individuals during an influenza epidemic
shows 2 much wider range of infection than would be suspected on
chinical examination alone. In the first place, numerous obse{ver!
have obtamed evidence that durng an epidemic entirely silent
infection is 2 frequent occurrence Opinions vary concerning
the exact freq of such Tinical infe and it is probable
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that no constant percentage of indniduals suffer infection in this
manner. Ry using the complement-fixation method for the demon-
stration of antibodtes, Hoyle (1944) concluded that at least 23 per
cent of the community had been nfected duning the 1943 epidemic
and that the figure might have been even higher  Even if 1o per
cent of the population had experienced chinical illness (and this
would be a high figure for a population other than that of an in-
stitutional group), this would mean that at least 13 per cent of the
i hﬂd e i d beli 1 f The Com-

mission on Acute Respiratory Diseases (19485) concluded that
PGS SRR Fy AP E AN

During 1949, both before and after the epidemuc of influenza A, 2
random collection of sera was made tn the North of England and
sera were examined for the presence of antibodies to the particular
infecting strain of the epidemic (an influenza A prime virus).  Using
the agrlutination-intibition test, antibody levels 1n the range above
that of the normal serum level increased from 4 g per cent before
10 181 per cent after the eprdemic, thus suggesting that at least
13'2 per cent of the population had been infected  This method
suffers, however, from the difficulty in differentiating the normal
serum 1nhubitor from anti-viral antibody, and therefore may have
failed to indicate the true percentage of tnfection  In 1g51 sera were
collected before, during and after the epidemic from indniduals
entering hospital 1n Sheffield for vartous types of surgical operation
Sera were collected from the same individuals seven or more days
fater, and the pairs of sera from each mdividual were examined by
the complement-fixation test Three of 72 wndiaduals thus
examined showed a four-fold or greater increase i antibody m the
second of the pair of sera, and none of these individuals had any
clical symptoms which could be categonsed as influenza duning
thar stay in hospital, Such subclimical infection mught have been
contracted, of course, exther before admission or while tn the hospital
The ditnbution of complement-fiung antibody titres 1 the first
sera of the individuals also underwent 2 change dunng the period of
the study Iy, 6),

12. 6 shows that there was no detectable complement-fung
antbody 1n 39 of the first 50 sera coflected in January, before the
mfluenza epidemic had reached its peak  Dunng February and
eatly March, however, only 25 of the 55 sera which were collected
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failed to give fixation of complement. Thus at least 32 per cent
of the population from which the patients were drawn had undergone
some specific serological change. Titres of 8 or more increased
from 3 per cent in the first 50 sera 10 25 per cent in the second sera.
It would be reasonable to conclude, therefore, that between 23 and
32 per cent of the population experienced infection with the virus
during the period of the study Vet only two or three patients
admitted, at the time of entry to hospital for their surgical conditions,

80

50 sera
pre-epidemic
(2nd-28th Jon 1951)

55 sero
post-epidemic
{35 Jan by phar 1351

Samples tested, per cent

<4 2

8 16
Anubody utres (C-F)
FiG. 6 —Distribution of influenza virus A antibodies in surgical patients

admutted to hosprtal before and after an influenza epsdemic
Colamns show the percentage number of sera with complement-fixing anubody

titres in the particular category ‘The antigen was demed from infected <g%

membranes (** soluble " A antegen)

that they had recently expersenced an influenzal illness ‘l( should
be pointed out that all these mstances of subclinical infection which
have been quoted have been derived from moderately severe epi-
demucs of 1nfl A. Thep of individual. suﬁe_nng sub-
chnical attacks might be much lower when the fire of infection n the
community is burning less bnghtly, L. "
(u) Mud febrieula  There 15 no simple description of l!le‘ ml
attack of influenza which covers all the various clinical possibilities
All outbreaks of influenza cause an 1ncrease in the number of th?st
with simple colds, or trivial sore throats, or one-day fevers with
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headache and aching, or of cough, It is usually impossible to
v . 1oe b, el il e

11 the munor febriculum of infl

The following two cases

Case 5 Triveal snfluenza,
R

obtained at the onset,

"The dehb mfection of v with virus throws
some light on the chimeal phenomena of natural influenza  Usually
no constant clinical event follows the nasal instilation of hquid
containing influenza virus cultivated in the laboratory  When the
liquid 13 atomised, howeser, 5o that the volunteers nhale a must, a

iderable prop of normal mdviduals develop an mnfection
Clinically, this s usually a one- to three-day fever, with shivening,
headache and malasse  Minor flushing of the pharyny, cough and
physical signs in the chest may be found  However, there are many
mnor yanations of the infection, and .\merncan authors (I'rancis

PRV PR R L Lo plemy

Virus prep rendered fectrve and haled n the same
manner do not cause febnile reactions, so that the mild reactions
obteried must indicate some form of response to hving virus, and 1t
18 concenable that they may in fact be allermic 1n ongin

() Gastric and mercous forms of mnfluenta  Gastnc ‘flu 1s a
familiar diagnostic refuge for cases of unexplained vomiting, perhaps
%1th pyrevia and tendency to spread throughout the familh Al
that is definitely known concerning the relation to influenza s that
wnfluenza virus infection can be accompanied by vomiting, particularly
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at the onset of the disease. On the other hand, persistent vomiting
is not common, and diarrheea is most exceptional. It seems unlikely
that outbreaks of vomiting are 1n fact related to influenza.  Certainly
the epidemic nausea and vomiting described by Bradley (1943)
must be due to an entirely different agent or group of agents, if 1t is
an infection at all (Pickles, 1944).

"The following case-report in a case of influenza A seen during the
1937 epidemic should serve to illustrate early gastric symptoms.

Case 7. Influenza nith gastric symptoms.
N. C. G, aged 18, soldier, began to shiver and feel ill on the day
before admission. There was a headache, shght nasal discharge and

Name Cace 7 (N.C.G)

Month [ December 1936
Date  [24]2512627]2825,
Day of itiness| = [=[ = [~[=[=
B f 0 C
109 :
~ 102, 1t
ER
g w1
2wl 3
£ N
29 I i o
98,
o2}t 3
- 90 ! = %0
o
g:_; @0 20
iz 7 o
£° 4 0
Fic 7
By the next day he had

durtng the mght vomiting at frequent rtersals. - b
vomn%d tweh;‘e tumes, still felt shivery and 1ll with 2 hcadztc’}&e. .Vo‘mugxir:’g
occurred once only after admussion. There was no abdomingl Py

(ferret mnoculation) . g
Itis y to regard infl as being oc Iy witnesse

‘ nerv i bably due to the occasion of
nervous ' form This is probably e

m a
febrile illness, often termed influenza, at the onset of
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probably do not nccur, but spor.uhc cases of encephalitis, often

dbyaly in the ceret 1 fluid, are seen
cndcmlca"y in Great Britain I such spomdnc cases occur at a
time when influenza virus infection is nife in the commumty, the
pnss:ble =tiological relationship of the two arcumstances anses.
There is no positive evidence of a relationship, however, and 1t
scems more reasonable to regard sporadic encephalitis as beng due
10 some other as yet unidentified neurotropic agent. Probably the
fact that strains of influenza virus can be repdered neurotropic in
the laboratory (Stuart-Harns, 1939) should prevent any dogmatic
statement that influenza can never cause encephalins.  If a mutant
strain with neurotropic properties arose in natural circumstances,
it would not be likely to be missed at the present time. No such
stramn has 1n fact been encountered.  In the meantime 1t must be
stated that cases of obscure nenous disorder such as polyneuntis
and encephalitis may appear 1n increased numbers during or after
an outbreak of influenza  Such have been recorded in recent years
by Leigh (1946) and Jennings (1952). 1f more was known con-
cerming the xtiology of sporadic cases of similar nervous manifesta-
tions which may occur at any season of in any year, 1t might be
possible to speculate upon the connection, if any, betw een neurological
discase and influenza
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CHAPTER 3
CHEST COMPLICATIONS OF INFLUENZA

TuE statistical hall-marks of epidemic infl are: firstly, the
rise in the death-rate from all causes, and particularly from res-
piratory conditions, and dly, the i d incid of

pneumonia. These two characters serve in some measure to dis-
tinguish influenza virus infection from other infections of the
respiratory tract. But when clinical observations are made on 3
commumty during a sharp outbreak of influenza, they result in the
assemblage of a bewildering group of conditions Indeed, every
vanety of case of lower respiratory tract disorder is seen, from 2
trvial bronchutis to various grades of acute pneumoma. The
clinictan working in a hospital or m the home, without resort to
radiological assistance, may also conclude that he 1s more often
dealing with i lidation as a complication of influenzz
than is in fact the case. Thus many cases of acute involsement
of the lower respi] y tract ble cases of f ta elinically,
yet resolve with considerably greater rapidity and fail to show
abnormal radiological appearances. Probably such cases swell the
tist of notifications of acute primary or influenzal pneumonia whic!
fuenish the Medical Officers of Health and the Registrar-General
with statistics of pneumonia morbidity At any rate, the findings
in the City of Sheffield during four winter seasons from 1947 t¢
1951 may be given in full as an ilfustration of the phenomenon.
Figs. 8 and g show the actual noufications of pneumonia it
1947-51 n Sheffield viewed in perspective against the background
of the recorded deaths from influenza 1n the Great Towns of England
and Wales  As will be shown later, these deaths afford good evidenct
of the prevalence of influenza virus infection. The winter 1943',49
was one 1n which influenza deaths showed hardly any seasonal rise
and 1n which imfluenza virus infection was not encountered in
laboratory tests, Pneumonia notifications in this winter give 3
useful background experience in the absence of influenza Peak
figures were recorded n December and January, and the fevel of
notifications durng the rest of the winter formed a platean. The
winter of 1949 furmshed a contrast, 1n that a sharp cpider'mc of
nfluenza developed  February and March and influenza virus
prime was recovered from numerous cases in Sheflield from the
24
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middle of February onwards, Pneumonia notifications rose to 2 peah
i March, and the figutes for December and January were actually
lower than in the preceding winter.

The winter of 1950 was not accompanied by a sharp outbreak of
influenza, but school epidemics of influenza B occurred in the
vicinity of Sheffield in February, and the deaths from influenza
reached a peak in March, Dy ic notificati d at 3
relatively law level throughout the winter, and the figures for
pneumonia in Sheffield were the same in December 1949 as in
April 1950. However, 1951 again produced a sharp epidemic of
i n the ity, and cases of infl virgs
A prnme infection occurred i Sheffield in January and February.
Nobfications of pneumonia rose to a sharp peak in February, the
figure being the highest in any of the four years

PTTpy

Age incid of chest
The notifications from pneumonia also afforded an indication of
the age distribution of the pulmonary complications of mfluenza
{Fig. 10). 'Thus, in March 1949, when influenza virus infection was
rife 1 the community, 1t 15 clear that the major numbers of cases of
acnte pulmonasy disease occurred in those aged 45 and over. Al
though a mise occurred in the number of notifications in children
aged 1-5 1n February 1949, the number 1 infants under 1 year of
age was not as high as in the corresponding period of 1948. Indeed,
1t seems from the chart that a considerable number of cases of baby
pneumonia occurred 1n 1948, at 2 ime when influenza virus could
hardly have played any significant part 1n the ztiology. In Jan.uil"y
and February 1951, during the prevalence of influenza A, nntlﬁCfl'
tions of pneumonta rose sharply both n children aged -5 and in
those aged 45 and over. ¢
These age-pertods of maximum prevalence of nobfied cases o
at the tme of nfl pidemics throw into sharp refief
the low 1ncidence n the age groups 10-25. Moreover, the figures
tar ages 25-45 are no higher than those for the ages of 1-g. Itis

therefore apparent that if notifications from pncu;no:;i:l ma)'!::
I of i

taken as an mdex of the pul Y J: ¢
ages most affected during recent experience have been those of -(Z
and over So far as chiddren are concerned, those aged 1-5 ¢

probably more wnvolved than babies or older children I{l ﬂ’l:
absence of exact figures of age distnbution 1n the communf? -
Sheffield, 1t is nat possible to calculate exactincidence. Mortzl‘ﬂ) ;w'n

m relation to will be ¢ E

T
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the scction dealing with deaths from influenza (Chapter 6} It is
clear that the deaths chiefly occur in those of 65 and over, so that
although there are many cases of pneumonia in those between 45 and
65, these do not result in death so frequently Poswbly this is 2
reflection of the degree of ineffectiveness of antibiotics and chemo-
therapy in the pneumonias of elderly subjects.

Clinical varicties of chest complications

For descriptive purpose three different categories of complications
can be recogmsed.  These are:

1) and
(1) Influenzal peumonia
(1) Post-influenzal and other vaneties of pncumonia,

In both groups (1} and (1) influenza virus mfection Jeads on to the
camphication without pause, but in group (1) the virus infection
either precedes the pneumonia by some d:)s of accompafues it.

Influenzal bronchitis and b hi No sharp d
exists between cases of influenza with simple cough and sputum
and thase constdered to have a defimte bronchiie,  But, proceeding
from the muld cases to others with peraistent riles in the chest and
protracted cough, grades of increastng chinical seventy can be
discerned At the severe end of the scale are illnesses little short of
pneumona, yet without any radiological confirmation of consolida-
tion [t 1s difficult to know the frequency of thic entire group of
cases Among the group of 120 servicemen studied dunng the 1937
epidemic, 82 were clasaified as simple influenza, and of thee 1g
(23 per cent) were found to have definte sign< in the chest  But
17 others from among the 120 men and boys were clasufied as
defimte cases of bronchitis and bronchialitis  The majonty of
these men scen by the author n the Services had no pre-existing
htetons of chest diccase

In the recent sence of 223 cases of influenza studied in 1931 10 a
reneral practice by 1 n, 37 developed physical signs in the chest, ¢
only of whom showed con<olidation Al but 6 of these patents had
a clean medecal ustory  FHlowever, it must be admatted that a high
proportton of those entering hospital daring an epidenuc have a
past lnstars of chrunic disease etther of the chest or cardinvascular
sstem [t rs difheult to burld up a clear picture of the chimical
conbition s anch ndnaduate

The occurrence of a definite chest Tessan 1n previauhy healthy
wndniduale is indicated either by an unusual degree of totrma and
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cyanosis or by early dominance of the illness by cough and sputum,
In either case the temperature usually fails to subside by the third
f:lay, and fever may be continued for a week or more. Occasionally
it falls and then rises irregularly each evening The symptoms are
initially those of influenza, but later productive cough becomes more
in evidence. Sputum, which is raised often with difficulty, may be
in the form of pellets of yellowish or green mucopus  Sometimes it
is blood-streaked. Pain in the chest may occur, but is a dull mid-
sternal or lateral sensation rather than a sharp pleura pain, except in
the occasional case with pleural involvement, Dyspneea occurs m
those with bronchospasm as shown by the use of accessory muscles
of respiration, wheezing and expiratory rhonchi  But it may also
develop in those with severe bronchiolar involvement, and it 1s then
a major source of confusion with pneumonia,

Physical signs are those first of all of influenza  The chest signs
are usually obvious, with numerous added sounds. The cases of
bronchitis extubit rhoncht or scattered sticky riles. Breath-sounds
are often normal, but accasionally weak in scattered areas The
signs of bronchiolitis are usually found at one or both bases. Move-
ment is diminished, breath ds have a supp d quality, but
percussion note is only slightly impaired, and the dullness of con-
sohdation 1s lacking. Fine or medmm rales occur in the affected
areas, and may be combined with coarser riles elsewhere. The
occasional patient develops pleural friction, and a small quantsty of
pleural flmd, usually sterdle on culture, may collect. Radiological
examination of the chest in all these cases s usually negative, and this
1s often surpnsing 1n view of the dyspnea and abundant cough anf‘l
sputum suggestive of pneumonia. During the 1937 epidemic
scattered fine opacities were seen, particularly at the lung bases 1
some severe cases of bronchiohtis, but the picture is not constant.
In others partial collapse of a lung segment may occur, but this again

is infrequent
The pathological findings m these cases can only be guessed. At

will be mstanced fater, fung lesions m mice mfected expenmentally

wath influenza virus centre around necrotic changes in the epithelium
ble to consider that simiar

of the t hiol It would be
epithehal changes occur in man.  The Jeucocyte count 1s not usually
altered signit iy in casey o amft 1 hmnahaee o & de

The sputum shows no constant bacterial flora. Hamophilus

influenze is more likely to be rncauntcfcd than i cases of simple

influenza, and is present mn , in abundance ‘The pneu-

mococcus, 8¢ T 7 wccus, ¢ hzmolytic streptococcus are
£
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tnconstant in the sputum in cases lacking true consofidation.
Influenza sirus is present in the sputum or pharyngeal washings
during the early phases of the iliness.

The course of illness is more pratracted than in simple influenza,
but ultimate recovery appears complete A careful follow-up
of such patients in order to detect possible bronchiat damage would
be worth while, but has not heen attempted by the author. The
pormt should perhaps be made that cases of influenzal bronchiolitis
do not present the radiological findings of atypical pneumonia, and
though climcal differentiauion may be difficuls, it is clear that
1nflyenza virus is paly rarely encountered in cases of this syndrome.

Cases 8~10 Mustrate moderate and severe cases of bronchiolitis
in patients without previous chest disease, Cases 3 and 4, already
given, sllustrate vild bronchutis,  None of the patients recersed
chemoatherapy.

Name Caoe 8 (ARD A)

| Honth i December 1936 l !
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Case 8. Influenze aith pronchiolttis.

AW D. A aged 19 2irman, ad never beet 11t before Derelopet
headaches dizziness: naused and shivering 07 the 131! December 193
ater he still felt 311, the nose was blocked there ¥
4 in the chest. On ¥

was It

s
and thon 1 were heal i
continue 11), the P frothy and ™ copury
breath-50 d: weak 3t the feft base nd there were any sticky &
at both 3 ntinue he 20t Decembers when
was still coughy the sputum was gree d the 91gn8 inthe chest were
changeg: Fhe loucocyte count " anied between 7o & 10,000 P7
mm. The sputum. y:e\dcd Hamophilus nfluenzc: Virus A w25 eV
from gargl'mgs collected o7 the second 6 of illness- avalese
was nccompamcd by 2 pronounc:d ‘bradycardia (44—5::). The chest
Jinically clear o0 he 318t December
caseg. It yenza with gronchtolitis
B MR, aged 22 airman, d had no pxnious jiiness- Inf
began oF 13th Pecember 1930 with sneezings shaverings sore thro
e MR)

Temperature

Respiration and Pulse
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cough. 'There was anorexia, insomnia and productn ¢ cough on admission
on the 17th, when the temperature was 103° F., pulse 120 and respirations
30 ‘The sputum was mucopurulent; there was pain antenorly in the
midline on deep breathing. Both lung bases exhibited weak breath-
Pt i bl P SO P AN S P iy

CAsF 10, Influenza with bronckiolitss and pleural effusion.
C F. B, aged 16, naval recruit, had had no previous stiness.  Influenza
began on fth January 1937 with headache and shnering, but he had had

Name_Cure 10 {C.F B)

[ January 1937
Dste 7189 [I0j0112}13]14,
Oayof liness| = | @& ]~ || & & ] =
K3 10;
7 ”
§ 1ot
£y y
[ I
9 =
77 3
R 2
2 i
£ A
i =g
= b
L RN

Fia a1y

wome malaise tar tho or three dane and two episodes of epistaue Cough
and mucopurulent sputum were present The nace was running Fever
continued for mne dva (g 13) and when the chest was exammed on the
wmnth day of lincsathe peraucsnn note wasshghtly smpasred at the lefe base
and breath-sounds were weak  Jhere was pleural fricuon at the keft hace
and lesat bith bases Vo X-ray showed tny ireegular milany shadows
4t bath Jung bases and 2 small pleural etfunon at the Joft base (Fig 1q)
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Case 8, Influenza with bronchiolitis.
AW, D A, aged 19, airman, had never been ill before. Developed
heada by zmess, nausea and shivering on the 13th December 1936

L. @
.
el
from garglmgs collected on !h: “second “day of illness. Comﬂescznu
was accompanied by a pronounced bradycardia (43-50). The chest ¥3
clinteally clear on the 31st December.

Caseq  Influenza with bronchiohtis
B. M. R, 2ged 22, atrman, had had no previous illness. Inﬂucnlg
began on ':{lh December 1936 with sneezing, shivering, sore throat an

Name Caoe 9 (B MR)

Manth December 936
Date__{17]18]19 2021 [22]23]24 zs[v]u;zvﬁu
Dayof iiness | ~ [+ [ £ [E] = [=[=[& HEEH
= e e e =2

Temperature
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cough. There was anaredis, tnsomnna and ;vmduni\ ¢ cough on admission
an the 13th, when the temperature was 103° F., pulse 120 and respirations
30, ‘The sputum was mucopurulent; there was pan antenorly in the
mudline on deep breathing - Doth lung bases exhibsted weak breath-
sounds and fine riles.  These signs continued for ten days, and the patsent
became dppnmic on mihi exertion, rausing green purulent sputum,
Feser diminished on the 220d, but there wasirregulac F’ rexia for a further
week (P12 52)  Green sputum yickling Hemopheder influense, non-
3 1 and diphtheroid taued unnt 3ist Decombe:
‘The deucocyze count varied hetween 5,500 and 9,200 per cu. mm,  The
ateat's scrum doeloped a sharp nse of neutrahzing antbodies to
wfluenza A a3 comalescenice was catered (mouse neutrahzation test).

CasF 1o Influenza vtk bronehioliis and plevral rffusion,

C F B, aed 15, nasal recnnt, had had no pressous slinees,  Influenrs
began on 6th January 5937 with hradache and shivenng, but he had had

Nume G 10 {L EB)

! HMomn | Tanaary 1937 T 1
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some malarse for tan or three davs and the cprndes of eptans Cough
#4nd muropurulent spotum were present The pose was unmung Fever
enntinued tor nme dave (dsg 84} snd when the chest was examined on the
[Rearahag iniyie Ve )

ST ey i -
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Though still coughin; sk

T g and raising scanty Sputum, the patient beza®
\On:‘ f? c,and convalescence ¥2s established by the sixtccr&h ‘dt:‘\ \\hm\g
y signs were 22k breath-sounds and shght impairment of percussion

L1CATIONS OF 1N

1nfluenza ™ ith bvonch:olms and pleursy
ess, showing dsscrere mottlng 2% poth 1unt
o emall pleurs! effusion

F16 14 —Case o CF B
Radsograph o0 Loth dav of dlin
bases and opacits s base mzges
at the left pase. The chest X-ray was clear o7 the dnrq—sxnb 4
(Fig 15), nhent the pauent had ‘completely recose N pacteniolos!
< ations were I3 ¢, but the illness bega™ attl
av al barra

of influenz? Amthen
Go far the description of ch
pauient® with ous
from frequent s
ue: ccompame byaft
racted. €3 T

cuffered m th€
cmphyscmzmu subjects nfluenza v
an! escence 15 much more prot .

chest signs:

est complications has b
i ut
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iflustrates influenza in @ man with previous chronic bronchitis and
emphysema.

e £ et o e

fn g-Casere € PR
Radingeaph wn 3bth day shutag complete slesting of tang felds

CoE 1t afluenza in an emphyrematous tubgect,

b B, aped 46, furnaceman, had had a chrume eough sputum and
hmxhlmnm for thirteen vears  He natadmitted on 25th March w9
because of an exacerbation of cough  Fhere was a sigle spike of gg
e was ovannsed, evhibied expiratory rhondn and had fine filcs at bath
bates  The heart was iarmal  Neray of the chest ghnwedd an increase i
saseulae markingy  The atent wie chrcalls emphysemstous. The
sputum Was nd catarthaly and
Straptocenens nn.L:vn ln“n(hu Mty .\ was reenered from sputym
wollected an admision and woculated o e Wheeriog and edles
wntinyed tor amonth The patient’s drailiny was then not mpnsficantly
iferens trom that prer to the intluenzs, and he was discharged
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from the peginning; There is 70 ypicat rusty spUte™ Pechaps
the cnmmuncst variety is 2 yiscidy almost strin!

m tood-stre2<e™ ankh puru\enl sputu™m is als0 vaiseds
and n ¢ nost $evere cases spUtU™ consists of dotlops of Blood
mixed W jth mucus

The appearanccs of the eyes 1nose and PR ax 103 be v

48 that 19 cases of simple jnfluenz but the patient js MOT® cganoscd.
"The voic® may be hoarse and there is every reason 10 {hink that e

he same

, 3
entire resp\xa!ory tract 3% mvn\ved in the jnflamm® ory proces
The sigh i hest do POt give the impres i asswe €O
sohdation 1o 3 ¥ T 3 single 3 obably m
Jullness ¥ M be ehoed ce the b eath-§¢ st be T uce

¢ frankh pron! at ales and sho Ay be pd i
other area® sndicatind wesence of widesPr bro chitss
pleural fncuo 1 at the onses, OV derelop fates.
Puliness \nEreas e d15€35¢ pr =y be unusln\\y
pmnoun part tarly ol id cotlects: 1t oft does

¢ amo! of not usw Ly larges ¥ . the d8¥8 pefort
amib\oﬁcs arg sions OF € P wvere TOTC commo
4 \og\ca\ exal tion sROWS an L which ™2 homd”
geneous, put 15 t U ally v Yy as W here 18
duliness Trequer scat tches acity 8¢ i 0‘}‘“
areas P egar nmeally 22 e1 solved % c sondatio™
The Jeud at, thov! ised, 15 fren X than ases of
ordinary ar P! i
The 18 luton of the JuM s is 51 a5 where opact! 5
ese! X-ray.f 1 cleanin® 1ndac s develo cnw(
¥ hscess at it 19 UF 1 for thes® 0 be 118 shey
usually 165° ve ulumate y v ther c2 of 10 ist db\}“O\ls
emphy* form, ably * { 121 obs* ction *©
prond! bronch\o\ Thus 18 PAH darly e m‘sﬂ?\“f'
\ococca\l fecuon s P ent 10 g atient 1€ 5 WE

s f 10 frer lobat prevt , 3¢ soino*

relapse® mon

Two 1k Srrative 1 modera{e\y gevere mﬂuemz\ pof o™
il pOW desem ed.
CasE 13 Modnarzly s nfl zal ynzumomm

,\“:;. aged 0 3 sewifes e on 7293 aprit 195% i'of'hg::
was @ tustory of maiai® tuvenng an neral 2 :? and g::::‘m. s
e BT ot B s o 450 ore 4 e
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Fig t9—Case1y | O

Lig 17 Radwgraph on 17th day of diness  Mottled shadons are present i
btk tung felds, pasticuterdy m the mud-zones and kit base | Arees wgeeatine
uF Incalesed bullous emphyacena s the eight mudozone and feft base

Fig 18 Radgraph % davs later, on the 23th day of dinens  Some cleanng of
apacitien feft lung  Right upper zone shaws centeal clesrmg of 0 opscity nest
the penphery which may be & small Jung abscess

Fig 19 Radwgraph 2 manthe afcer orupnal finess, shawing complete cleanng
of Ynrg hedds

cpsdernuc of influenes 3t the tume of 2dmisaion of tus patient, but tocalised
“outbreaks of influrnzz B had been abserved 1n school-chitdren during the
preceding period

Cwway Madorareds severe influenzal preumonsa

L B. aged §3. stechworker, admitted on 2dth January 1951 He
developed 8 cold ten davs before, and took tn hed four davs Later because of
headache, cough, sputum and savere pan n the back and chest, made
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worse by breathing. Repeated shiering attacks were unaffested by
treatment with sulphonamide tablets. On admission the temperature
L

Was 102:6° F.. pulse 10 and seonicatic me o~ " ehed,
These
Nyme Cane 14 (1. B)
[ Honth T Tansary 195 Tebraary 1557 R,
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" loodstaicy
left chest ten days after admission gave only a fess drops gls:;m“ing -

fuid. Radiological exarmnation {Figs 21 and 22} showe
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Fig 2t —Cave g 1B ¥ severe influenzal p
Radiograph on the 13th dav of dlness, showing stresky opacaty left vpper
lobe and et and rght bases  There v enlargement of the hilar shadows and
clesatum of the et diphragm

Fio 23 Casery L8 Lateral radiograph ot the same tunc as Fig 21

he clevatnn of the duphmam o sccompanied by a sone of opaciry in
the supra-disphregmat regmn o cnse oracify m the pomtenor avpect of
1 el Kave | Thear sprwiramrs €ruld be doe 10 & Partal eofispes of the
11 Lvmyt bobe and alwr probably & small effunan
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PLRNERF A . - ae e PR ..

compls developed, the p ined unsettled, and thert
were oceasional spikes ta 100° F. for three weeks after admussion, Pleoral
faction was heard at the sight base as late as two weeks from admission,
but this persisted for only four days X-ray was clear on the 3cd Apnl
(Fig. 23).  Convalescence was very slow, and the patient lost a good deat

Fig 23 ~Case 14 L B
Radiograph 8 wecks later, showing resolution but stif shght elevation of the
left eaf of the diaphragm,

of weight during the acute stage of Mness, Culture of the sputm @
admission showed Staphylococcus pyogenes as the predormnant urgl_mf{“‘

The picture presented by the above cases conforms to the usud
account of influenzal pneumonia, Both cases were e‘amp(t}
staphylococeal mnfection, but cases of similar type are 50,“““““;
encountered among the examples of combined nfluenza virus an
pneumococcal mfecton  Thus, Scadding (r937) described a grovf
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of cases of p during the 1937
cpidemic, ln <ome there were chnical features resembling those
guen above, It seems probable, therefore, that these cases were
infected with influenza virus as well as pneumococci, though direct
tests for vrrus were not made in many nstances.  Scadding con-
sidered that there were chimcal differences from erdinary pneumonia,
particularly n the gener;\l aspect of the patients, the tachypnaa,
the irregular pyrexia and the sputum.  But he noted the extra-
ordinary vanability of the chnical picture, and one patient aged 16,
Case 13 in his scnes, exhibited the picture of fulminating
and infl VITUS Was T d from the lung at

F
autopsy.

(1) Fulmi: infl 1 pne fa. Fulminant nfluenzal
1 Nevertheless 2 number of
wch cases are admmml to hospital 1n any large town dunng most
fluenza epidemics Moremer, though the condition 13 commoner
10 patients over 5o, 1t miay occur even 1n young adulte, and at pre<ents
a conaderable therapeutic problem  As seen duning the pact four
vears in Sheffiekd, the tllness 1 usually insidious for two or more
days, and may be thought to be simple influenza Lxtreme dy<pneca
and prostration then develop without any commensurate pain in the
chest to indicate the pulmonany involsement.  Within a matter of
hours the patient s dangeroucly 11l and presents a shocked appear-
ance, with lnad or hehotrope cvanous, sweating, tachycardra, feeble
pulie and 3 low blood-p The T which may be
bigh mitaally, falls steadily and may be subnormal at the time of
admisuon to hospital  Cough and sputum mav be absent, but in
some patients there 18 a frequent weffectne cough, rarang only a
httle frothy or bloodaained sputum  Phy<ical mgne in the chest
are those of numerous added sounde, such as riles in all areas
Breath-eounds are weak, but not wsually bronchul  Nuliness mas
be absent s thellncss progresses there mas be bouts of extreme
dispneca with geeat restlessness,  The mentaliny e usually luad
unul the end
The author has seen only two recovencs from an expenence of
tnehie perwomalhy witaessed caces, cleven of which were treated with
antibioticy in hoepatal - Cave 13 was 2 tipical eample of a fatal
attach in 2 pressoush healthy woman treated only with pemiailin
Caee 1 was alw tprcal chaxally but reeovered after treatment
with peniatha, terramy an and injections of staphy looncons antitoxin
and human mucnzal consslesent serum She developed a spon-
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taneous pneumathotax during the acute stage of her iflness whiles
hospital,

Casg 13 Fulminant influenzal prewmoma (fatal case).

Mrs. M. M. U,, housewife, aged 36, admitted 26th March 1949 aft
an afness of thiny-six hours' duranon  She had been nursing her so
from the 2:st March, and had not complained of symptoms unti 25t

Name Caoe £5 (M H U}

Month March 1949
Date 2% ] 27
Day of iliness it [
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caetees

freatment, and pauent died after 2 bout of extreme dyspnma twenty hours
after admission (Fig. 24)

A hnuted post-mortern showed large patches of hlic consalidation
right middle and Jower Jobes, and smaller patches in nght upper and feft
loner Jobes  Thesc arcas showed an crgmi‘smg exudate winh poly-
S R e o PRalie e

. DR G . -
' . . . .
) . . .
appearcd healthy.

Staphsfococrus pyogenes was recosered s abundance fram hath lung
andtraches 1t wassenatinetoo 015 unit per mi of pemalin,  Influenza
virus X was recovered from sputum, tracheal mucosa and tho different
arcas of the lung  Lung emulsion when dituted to 1 1000 of 2 29 per
ceat suspensen W solume was anfectne for thircen-day~old fertife
gy

Cor a6 Fulmnant mfluenzal prevmoma ath recotery

Nrs D I, housewide, aged 33 admatted on 5th February 1951, the
31xth day of aess, which began with weakness and a tightness across the
frant af the chest  “Three days after the onsct there was tough and
sellow sputum, cuntuag of the ey es and nose, nausea and vormting. Twodays

fore admisson there was sudden duspnea, she wis goen sulphona.
mides  On admrssion temperature was 103 F, pule 130, resparations
44(kig 250 She was extremels dusprnic and evanosed, with shallow
aatthng rapiratons She could ot speak The phanny was ampected
and conered with frothy mucus Put she cuuld nat cough up sputum
Blood-preseure was 120 80 an admiesion, but tso hours later was un-
recordable, the pulsc being 160 She was gren 500,000 units of pemallin
intramusculachy and o § gram terramyan mtravenossh When errcue
Latony collapee developed she wat guen 20,000 units of staphylococcal
2noun intesvenaneh and later g0 rl ot human convaleseent imfluenzal
rerem Neeas showed parchy shadowing  both aght and left hunpe
(Fig 3% The blood-preswre was recorded av 100 50 a1 madmoght, when
the pulve was sgh She wae desperately i for ine dava, dunng which ahe
recenesd teeramyun both by mouth and imrasenoushy  The feucoate
Rt Wae 14,000 per cu mm on admision and 23,490 per cu mm. fie
dns Uter  Further snpcctions of scrum were gren at four-hourly
1atersale on the hiret and therd bespatal d3v On the hith hocpats) das she
suddinly became extremely breathless and cvanotic complained of pasan
e night (hest and had mgrs of 2 pcurthonat ennfirmed by Noras on
¢ fegbap 331 Onthe sanc Sn disrrheea, thougt 1t he duc ta the
ferramaan set o and penuctlbn an theretore sutmnnied Ahaugh




46 CHEST COMPLICATIONS OF INFLUENZA

taneous pneumothorax during the acute stage of her sliness while in
hospital,

CASE 15, Fulminant influenzal pneumonia (fataf caze).

Mrs. M. M. U, housewife, aged 36, admutted 26th March 1949 afer
an tliness of thirty-six hours’ duration. She had been nursing her sm
from the 21st March, and had nat complained of symptoms unt! 23t

Name Cooe 15(M M U]

Month March 1949
Date % i
Dy of filness i W
Time AM PM AM PM
216 110; 216 110{2{ 6410121610,
LT . @ ©
1034 -
[T \ -39
H A\
g o
: o3 Al e £
£ G
L Y\ & Ly
9 - — 3
! 1
12 SN 120
o !t 110
& 100
£ w
s % o
T
< . 80
S ow
£ 5 0
i
t:L 40
£ 5 50
I "
P 0
FENCLUN |03 mage b -Tunarly. E

Tic 24

i Jowert

1, when she became breathless and had pain across the !

gﬁcﬂi\as then seen by Dr Sinclar Esans, who found her \cr}éf);
and breathless with a temperature of 105 2° F., pulse 140, blood-p
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' 1 . .
. . . )
N PR '
AT, o
o e ~|.|,
' LS

Respiration ang

F1c 25

mes.
Frg 26 ~Radiograph on the 6th das of tliness, showng bilateral mottled up3c -
mothotat
— Rad, h on the 14th dav of illness  There s a pneumntbartl,
lheF ﬁ@f:’ud?‘wifﬁfm‘:l collapse of the right lung  The left lung soll o
some motthng
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sreunnltu Wil renewed cough and sputum four days later, Good
response to further ~onia 1= - oo

recovered  The ¢

patient had a past

before and had in .

Pt g
R "SI

] )

Fic 28—Case 16 D H.
Radiograph 3 months later, showtng a normal appearance.

hutis in the past
musston  She had had occasional attacks of broncl on
’alghe ssputum yielded Staphylococcus pyogenes in enormo?s ";‘:ir;ﬁ;:p‘f
admussion  The orgamsm was sensitive to o xzg uni o pel T s
m! and 1 § micrograms per ml of aureomycin. Inﬁucnzadu“b‘d' -
also recovered from the sputum obtatned on admission an:
moculated 1nto fertile hens’ eggs .
ntiy
The particular chnical preture afforded by these casests Z;}E;Z‘mn
invariably associated with both Staphylococcus pyogenes nn' o nd
virus infection  Esther mfluenza virus A ot virus B may
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. The cases of consolidation encountered in Sheffield during the
influenza epidemics of 3949 and 1951 constituted a heterogeneous
group. Tests of garglings, sputa and of serz enabled a precise
identification of those patients who had ether been infected with
virus before onset of their Jung complication or who developed the
infection synchronously with the preumonia (Table 3), Moreover,
the majority of these patients were examined by bacteriological
culture of the sputum, and mice were inoculated mtraperitoneally
ta the seacch for preumacocci.

The results of the bacteniological work indicated the pred:
of the pneumococcus as the chief bacterial agent concemed in these
F ias. The Staphylococcus pyogenes easily took second place
to the pneumococci, and a minonty of patjents yielded either no
pathogenic organism in the sputum, or else Heemophilus mfluenza
or a hamolytic streptococcus  Enough has been said cancemiyfg
the staphylococcus to indreate the character of the clinteal picture in
this mfection.  The p 1p ias p d, however,
a much greater clinseal varation It is possible by measurement of
the antibody levels against the virus to distinguish 2 pnenmocoscsl
i occurring sy ty with the virus infection from that
i an mportant group of cases which develop the bactenst
complication some days or even weeks after the virus infection. The
fatter condition of post-infl Iy ia was recognised years
before the recent work on the virus infection, Lichtenstern (rg903)
speaks of pueumonta followmng an attack of influenza jn thes
terms  * One, two, or even more days later, a relapse occurs some-
times but not always with a ngor; the mfluenza manifestations swf}
to rectudesce, but in reality they are the first signs of th'c slonly
developing pneumoma. . . In these cases the pneumonia attack
comes on the first me the mfluenza convalescent goes out hence
the universal view that the pattent convalescing from mﬂum;-‘
is very lable to catch cold, and easily gets inflammation of the
lungs. d with

An analysis of 62 tested cases of pneumonia assoctate /
influenza and coflected from the nffuenza eprdemics i ¥9f9d‘:d
1931 in Sheffield 15 given 1n Table 3. Forty-one cases were Ji fw
ta be synch virus and t 1 nfe and 2% were r;tht
influenzal. Ten patrents died  There was an equal num}ber o "
two sexes, and the age-distribution ndi
thase over the age of 4o Tuenty-three pneum
as broncho-pneumonic in type and, of these,
sith the staphylocaccus. Thirty-four were

£

a prep ¢
ontas were chsfxﬁed
12 Wwere ﬂ‘SDC‘m‘

Jobar and § W€
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R The cases of consolidation encountered in Sheffield during the
influenza epidemics of 1949 and 1951 constituted a heterogeneous
group. Tests of garglings, sputa and of sera emabled 2 precise
u;?entiﬁcatmn of those patients who had either been infected with
virus before onset of their lung complication or who developed the
infection synch ly with the p ia (Table 3). Moreover,
the rajority of these patients were examined by bacteriological
culture of the sputum, and mice were inaculated intraperttoneally
in the search for pneumococei,

The results of the bacteriological wark indicated the pred
of the pneumococcus as the chief bacterial agent concerned 1n thest
pueumonias. The Staphylocorcns pyogenes easily took second phct
to the pneumococci, and a minority of patients yielded ether 20
pathogentc organism in the sputum, or else Hemaphlus inflenze
or a hzmolytic streptococcus.  Enough has been sad conceming
the staphylococcus to indicate the character of the clinical picture i
this infection. The p 1 ; d, howerer,
a much greater chinical variation, It is possible by measurernent of
the antibody levels against the virus to drstinguish a peamococal
infection occurring synchronously with the vinys infection from thet
m an important group of cases which develop the bactend
complication some days or even wechs after the virus mfection. The
[atter condition of post-infl 1 p was d years
before the recent work on the virus infection. Lichtenstern {ago3)
speaks of pneumoma following an attack of influenza in thes
twerms ¢ * One, two, of even more days later, a relapse oceurs somt
tuntes but not always with a rigor; the influenza manifestations scc’n
to recrudesce, but in reality they are the first signs of the slm\e
developing pneumonra. . In these cases the pneumonta attac
cames ou the first time the mfluenza convalescent goes out, hent
the universal view that the panent comvalesang from mﬂum;'
1s very hable to catch cold, and eastly gets inflammation of the
tungs.’ d with
An analysis of 6z tested cases of pneamoma associated ¥ ‘
influenza and collected from the influenza epidemics in x9§9d’:'J
1931 in Sheffield 1s given 1 Table 3. Forty-one cases were J agst'
to be synchronous virus and bacterial infections and 21 wese };m
mfluenzal. Ten patients dred  There was an equal numbtme o
two sexes, and the age-distribution ndicated a pref‘u“d“a"cﬁd
those over the age of 40  Twenty-three pneumonias were c(::ilm
as broncho-pneamontc 1 type and, of these, 12 were nssoc“m
wath the staphylococcus Thirty-four were lobar and §
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The cases of conselidation encountered in Sheffield during ¢l
influenza epidemics of 1949 and 1951 constituted a heterogenen
group. Tests of parglings, sputa and of sera enabled 2 pren
sdentification of those patients who had either been infected wit
virus before onset of their lung complication or who developed tt
infection synchronously with the pneumonia (Table 3). Moreote,
the majority of these patients were examined by bacteriologic:
culture of the sputum, and mrce were inoculated intraperitonea]
in the search for pneumococci

The results of the bacteriological work indi d the predomi
of the pneumococcus as the chief bacterial agent concerned in they
pneumonias. The Staphylococcus [yagenes easily took second plat
to the pneumococci, and a minority of patients yrelded either nc
pathogenic organism m the sputum, or else Hamophilus influenze
or a hzmolytic streptococcus. Enough has been smd concemifg
the staphylococeus to indicate the character of the clinmcal picture i
thus infection. The p ! p ias p d, howerer,
a much greater clinical variation. It is possible byme:sufemcnwf
the antibody levels agamst the virus to distinguish a gntumﬂwm
tfection occurring synchronously with the virus infection from ﬁl}:
in an important group of cases which develop the bactf(r_;\a
complication some days or even weeks after the virus mfcmon; 3
latter condition of post-imnfl 1 fa was yeas

4
before the recent work on the virus infection, Lichtenstern fages)
speaks of pneumonia following an attack of influenza in (htﬁf
terms : * One, two, or even more days later, a relapse occurs e
times but not always with 2 nigor; the influenza n.lanifes!axmmm;;\
to recrudesce, but in reality they are the first signs of (h.c sh‘:d
developing pneumonia, . In these cases the pncumumz;t <
comnes on the first time the influenza convalescent goes ﬂ}né C:u
the universal view that the patient convalesf:ing from inf ‘;Clh‘
is very liable to catch cold, and easty gets inflammation o

tungs 3 aith
An analysis of 62 tested cases of pneumomz Vassqmted .
infl and collected from the infl pid in 3949

judged
1951 1n Sheffield 1s given n Table 3 'Fon_\'.-one cnsc:s‘ “?:r:u:il’
to be synchronous virus and bacterial infections and 21 ‘b:r f
mfluenzal. Ten patients died. There was an equal n\m:{ St
two sexes, and the age-distribution indicated 2 prepon ermq
those over the age of 4o Twenty-three pneumonias were cwc-m“
as broncho-pneumonic in type and, of these, 12 \scrc‘i’u» e
with the staphylocaccus. Thurty-four were lobar and 5
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54 CHEST COMPLICATIONS OF INFLUENZA

and the post-influenzal cases; nor could the patients with scatten
broncho-pneumonic involvement be differentiated clearly from those
with Iobar distribution. These cases af prieumococcal pneumon
could not be distinguished clinically from ordinary pneumococca
I i iated with infl A detailed investigation

[E——

...! s
B R N "
F1g 29~Case £7 A M F  Pneumncoccal pneumonia in a bronchie
tatic subyect w
Radiograph on the sth day of illness, showing opacity at the Jeft bast
& mottled, honevcomb-like appearance at the nght base,
interested
made by Tyrrell (1952} should be consulted by ~lbose m:rmcnu
Two cases may serve to illustrate these two vaneties of pn
occurring during an influenza epideme.

CasE 17 Preumococcal pneumonia in a voman wath bmnthlttlﬂ-ﬂj; s

Mrs. A. M F, aged jo, housewife, admurted s5th Febr‘:zr)fv lgfu;mm't
had had a cough for twenty years, and four separate attacl ong e 11
Het husband became 1l with nfluenza on the 3xst January, @ 100 s
February she shivered, deseloped 2 headache, sor:de):sK:rrxn st
Dunng the next few days she had mereased cough and spu
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Name Cane 17(A.M.F)
Month February 195/
WWM!
Day of iness
°F

102
o1

Temperature
a
3

57 - 3

120l ] A SN P

110 !
g 100 - 100
2 90 ~id
T 8 AN
s NEB
g 70 w0
el o
a 0 - 50
& o N

s »

2, 20

1]
vt [Fit 2 2 2 % 12 mage
e T 1]

Fic 31

Case 18. P fir Ip 11 i i and s

d 47, file-cutter, began to have a cold, fes erishness F
on(x;thx‘s:%‘:cb:&aq' 1951 He was i bed for three days On:s\l'gl‘m“
he was better, and returned to work. On the nnf ldlzy h;;‘;“n-stmh‘ﬂ
sgan, and 3 day later developed,a cough and yellow brovii ik

{-ray d ule
d greatly diminished breath-sounds, X-ray showe
Lﬂ:;:;’;uggs:m’g partral consolidation of the right uéapec,r° lol: :3 sl
of the right lower lobe, The leucecyte count “sth,S erﬁm Stre fo
The sputum ytelded a pneumococcus tfpc m e 's:st g
fluenza A soluble antigen by the complement-fixation N
::n days later 48 These titres are mndicatne of recen
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6o PATHOLOGY OF INFLUENZA

R To plete the picture of infl in the ferret, 1t is necessary to
lfldlcate that after inoculation intranasally the virus reaches its highest
titre in the mucosa of the nasal turbinates, but that some virus is 2o
present in the lungs, particularly if the animal is inoculated underan
anzsthetic. Moreover, virus is present in the Jungs when there are
no visible macroscopic lesions. Although strains of influenza irus
A will regularly infect the ferret either directly or occasionally only
after passage through eggs, influenza virus B strains usually fulto
produce any symptoms or lesions. Nevertheless, infection does
occur in such anmmals after inoculation with influenza virus B,
for the ferret’s serum develops anttbodies specific for the virus used
originally and in greater concentration than that which would be
found after intranasal moculation with non-infective virus A muck-
passaged strain of infl B Ily does induce a mild ferern
the ferret, but the fllness is trivial and the nasal mucosa may remai
normal,

Recovery of the ferret from infection by influenza virus 1s ths
accompanied by the formation of antibodies specifically neutralizirg
the infecting virus At the same time, resistance develops to2
second intranasal mnoculation with the same or serologically related
strams of virus  This mmmunity, which is at sts height i earh
convalescence, 1s short-lived, and three to six months after inoculs
tion, reinoculation with virus will again induce fever and pasil
symptoms. The illness 1s then usually milder than the first attach,
and even 1if anwsthesia is employed and the stratn of virus is CGP’H;
of inducing lung lesions, no lesions in fact do develop 1 the 19“35”
such remoculated ferrets  The state of waned immunity 1 ‘h“;
clearly distinct from that of primary susceptibility. 'In'ﬂ" anund
without previous contact with influenza virus, an injection of It
virus sub ly or intraper Hly completely fails to {ﬂd":
any symp or signs of infe . Antibodies deselop in 1

N . ert
serum, however, but a full degree of immunity to subsequ! 1
and nas?

intranasal 1oculation cannot be obtamed. Fever s
symptoms develop after ntranasal * challenge ', though the 3 -
Ifa parememl inocul2

may be milder than 1n unimmunized animals o ing o
tion 1s grven to amimals with waned 1mmunity either }ut).: ‘:sl(ogrt
formolised (inactisated) virus, a full degree of immunity 1s ru o
and aatibodses r1se to a high titre m the serum. Such imm! s
-immuntty

species-spectfic  There 15 no demonstrable cross-1
e ’ m infection o

between influenza viruses A and B, after recovery fro b
after by p 1 injecti Cross-protectiot

i VITUS S
tween different strams of influenza A and between influenza




INFLLENZA INFICTION IN ANIMALS (13

and the scrologically related swine influenza virus is, however,
exhibited,

Todl

virus 18 nowadays mose ntly cultivated directly
from human secretions by the mgectton of these materials inta fertile
hens’ eggs.  In this species also the virus has to be introduced into
the new host by a particular route  The amnuotic cas sty surrounding
the growing embryo contains normatly a small amount of fluid, and
as the beak projects inte this ammiotrc fluid, it is obiious that
matertals wjected nto the amnmwtic cavity can thus obtam entry
mnto the respiratory teact of the embryo  In fact, it has been found
that human influenza virus, as it exists in secrettons obtained from
man, will only infect the chuck embryo at all regulardy if introduced
mio the areniotie sac Susceptitbduy of the embryo s greatest
at about the thirteenth day of development, at 2 time when the lung
1s beginning to form 1ts prrmuive bronchiolar epithelium.  Virus
s AT e T

inoculate, and a refatively large y1eld of cell-free flurd contamnsng 3
high utre of virus can be obtamed forty-eight hours after allantorc
moculation of ten- of eleven-day-old embryos with influenza virus
stratns previously passed by the amnrotic route

Agamn, as m the case of the ferret, influenza virus B 1s more
difficult to cultsvate in the chick than is influenza sirus A. - Amniotic
moculation may succeed, however, even if the garglings are non-
wiectne for the ferret  ‘The chick lung ss the best source of \irus
after ammiotic moculation at the thirteenth day of embryontc
development, but once the virus has become adapted to the chick,
the altantoic cavity will also support its growth

‘The mouse 18 not fully susceptible either to human influenza
vrruses § or B as they exist i human secretions and cannot be
sehied upon for prunary solaton of sirus from human garglings
Passage either 1 the ferret or m eges modifies the virus, however,
and noculatton of muce mtranasally with cther ferret- or egg-
infected matenal may result in infection Usually several transfers
are regured m mice by the miranasal reute under ether ancesthesta,
before the wfection 15 accompanted by the deselopment of lung
tesions  The lestons in the mouse r«cmhlc these fnund wn ferrets

PR BOYSE BN N R

SO
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J1 1 become Virule, s and fy| b

in four 4 ten days, EVen 1f ¢ moculatmg €mulsipn made frop, the
1 € Degp occury

from the foury, day op Wards, and the Moyse showg threc-quarrcm or

Ics 3340 \Hnslologlcal changes n the Nasa} rurbmms of the ferret
dunng flueny, Virus g nfection

Fre 44
rhinage System of N0MMa] forrer "
Antegflr xurbmzm fo, cumpllcar(‘d whort Corvereq by Tespiratory epithe.
hum (Lpy

Fig 347
tharrd <ol

Fig \Honzonnl Section of ,
rm

lighpov ep of Fg .
5mar EPitheliym, “Otering Antersor frbinates of Bormal ferret

. use's
tota] lung consolldatzon The HITUS doeg ot grow 4, thedff}z o
Pasal cayy, * 35 1 dogg 4y the ferret, though , €an be fouy,

d



INFLUENZA INFECTION IN ANIMALS 63
the lungs is needed to initiate infection, and the function of
anxsthesia 18 simply to permit aspiration past the normal reflex
barniers of the nose and Jarynx. Influenzal infection in mice which
18 insufficiently severe to kill s accompanied by the deselopment of
immunity to remoculation.  Or, as in the case of the ferret, immuaity
can be produced b: ! inocul: either subc Iy or

Y F
AR

A

o 35 Fie. 36

Fug 35 ~Turbinates 48 haurs after infection with influenza virus A (PR
stemn) (L P)

1 pihelial necrons and foemation of & callular exudate m the mir-Fassages.
Eig 36 —Yuyh-power of Fig_ 35
The clisted columnar eprtheliom has been deatroved  There 13 2 smwple
basal layer of colla covenng the submucosa  The mr-passgpes contam
desquamated cells, red celfs, levcocy fes, mucus and debos
mtraperitoneally  Live or inactivated virus can be used, and the
degree of immunity 1s such that challenge by intranasaf inoculation
under ansthesia fails o cause Jung lesions  But the immunity s
Gpe-speaific, and mfluenza virus A will not immunize against
influenza virus B or sice versa
Histology of experi 1 infl in animals
(a) Nusallenons  'The ferret 18 the most suitable anmmal in which
to study the essential leston of influenza virus infection.  The nasal
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cartilages of this animat form 3 complicated whosl coated by 2 thin
epithelium of ciliated columsar cells based upon a primitise hasal
layer and a vaseular submucosa (Figs. 33a0d34).  Forty-eight hours
after intranasal inoculation Of Virus-contarminm At . vvs s K
Alntwas | T

Fro 37 Fi6 38
—R ratng epithehum on the 6th day after infection.
'[;%e 2211: Iu:ﬁg:fe' e e three layers d 2n engonte

dace.
€ r-passages still contan a richly cellular exu
‘“b?g‘“i‘é“ﬂnﬁ.;;ufr of Fig 37 1o show the stratified columnar epithels

an exudate composed of leucocytes, necrotic debris and I;WC
collects m the anr-passages (Figs 35 and 36) _ The muclqﬂ“ d?
thelium is then stripped to the basal faver, and in the next fe A
active miosis occuss 1n this layer, so that a srrauﬁ.ed b‘am:'r Oﬂ i
re-forms By about the sixth or eighth day the epithelium t;; il
cells deep, but ts not yet cihated (Figs 37 and 38) ;lhol}:lh iy
to twenty days after the onset of m[cmqn the nasa repr:‘ e
fully restored to normal, and 1s then indistinguishable fro
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e oh's crans that rainaculatinn of

based upon a lesion Gf the finest bronchioles essentially simular to

';. W\ am B
RN < ALY
R L W ol

F16 39 Fre, 40

Faig 39 —“ormal mucast regenerated 14 days after mfection
Nuniernus gablet cells arc present

ti 40  Highepower of Fiz 3g

The cpithehum ts just begannimg to sprout cila

that found in the nosc of the infected ferret  The earhest lesion s a
necrosi of the ciliated epithchum normally present in such bron-
chioles (L1gs 41 and 42), with resultant formatron of an exudate 1n
the lumen and a steipping of the epsthelum to a basal layer (Figs 43
and 44)  The ahcols adjornmg mfected bronchioles may show
<ome atelectavs perhaps because of blocking of the bronchiole by
secretion, and there may abso be some «dema and congestion The
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larger bronchioles and bronchi are not sigmificantly abnosmal, 2nd
there is no real alveolar exudate such as is found in paeumonic

lidation, The bronchiolar lesion is repaired by a process of
cell division analogous to that observed m the nasal mucosa, but there
may be mote widespread wdema and cellular infiftration around the

F1cs. 41-50 ~Histologreal changes in the fung of the ferret dunng
1nfluenza virua A jnfection

Tic 4 Fia. 42

Fig 41 ~Normal ferret lung showing alveolt and bronchioles. {

Fig 42 —High-powet of Fig 41 . )
The grnm,)llghr epithelium 15 composed of ciliated columnzr e¢lls:

LP)

bronchiole at this stage (Figs. 45 and 46). In {en:ers which SUC";;’::
1o mfection the alveals are occapsed by md?mz Auid and h.mmo!!h o8
1n which scanty cells of 2 mononuclear variety are seefi- Ag"“ﬂ:‘mch
ever, there 1s intensive destruction of the bmnf}uolcs from 1C e
the leston radiates out (Figs 47 and 48). Repaic of tvhc ?:ﬁ:binz"
(Figs 4¢ and 50) 15 a more complex process than rcpm; of o
epithelium, and alveol may appear to be lined by celis of 28 gt
or stratified character for some days, or even weeks, after t
fesion (Straub, 1937)

Thex(fc does not appear to be any essentral dafferent
lung lestons of mfected ferrets and mice

ce between the
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68 PATHOLOGY OF INFLUENZA

contrasting with the infection of the ferret or mouse in which the
virus does not involve tissues outside the respiratory tract,

Hens’ eggs can also be infected by the allantoic route with strains of
influenza virus previously passaged amniotically or in ferrets or mice,
and then the virus may not attack the embryo significantly, so thit
specificlesions are not observed  The allantoic cells undergo disinte-
gration. Inoculation of passaged virus on the external membrane

Fig 45 —Ferret lung 6 days after infection showing an area of con*

‘°“Td§f,"’t" les with -pithehum and mucus ph;lzs’:‘fj
surrounded by 4n area of celfular mfiltration of the alvcolar walls
alseoh

e mae o ero L ,

i i the
(the chorto-allantoic membrane) can also resu]k.m mfec!m: ;;P"'
cells of the latter, with the production of necrosis aerd so’?nfcc(ions

lasta  But such and chorio-all Toxs.
Erc highly artificial, and bear Iittle if any analogy to human pathologt

Influenza virus infection in man mans
The exact mode of transference of nfection from ;na'r:;’d ot
unknown, but 1s presumed to be by the mhalationt of infect



INFLUENZA INFFCTION IN MAN (]

discharged mto the air during the process of talking, coughing and
sneezing. No one doubts that influenza is 3 contagious disease, and
1t seems reasonable that the larger particles with a short trajectory,
such gs are discharged and inhaled during close contact, are more
important than the minute arborne particles which can remain
suspended in the air for 3 long period of time It cannot, howerer,
be denied that such minute particles can carry infection indirectly

s S a eI
o
‘3{;‘

4

Fig 47 ~ Furret lung 6 days after infection with PRS rrus
The imoculum was more concentrated than that wed n the frrets
shown i Digy 431046 The animal died on the 61h dav, the lungs
PR . - ~power view
. - wwdema and

. . infiltration s
scanty

from one host to another, or that dust contatning dned particles of
sputum or nawo-phaningeal secretion may also contain viable
partides of nfluenza  Eapenimental noculwion  of  human
rolunteers 1 more successful 1n producing nfection if aspiration
of atomsed droplets 15 practised rather than simple nasal instillation
(Henle and others,

The mcubition penod can rarely he estsmated 10 natural mfection.
In those instances where a retatively 1<olated community appears to
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have been infected from 2 single source, it is likely that forty-eight
hours or more elapse from the time of contact to the development of
symptoms. In a family, however, symptoms appear 1n the various
members within shorter periods than forty-eght hours More-
over, after artificial infection of volunteers with atomised virus, the
incubation period may be as short as twenty-four hours There
seems 1o inherent reason why the virus may not gam entrance to
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FIC 49
Fig 49 —Ferret lung 7 days after infection, showing 2 more cify
bed arca bi ! ding an affected
bronchiole
Fig. 50 —High-power of Fig 49
The bronch lium has @ stratified ap
- PRI ¥
host, and perhaps to all memb wnd
remarn latent, Symptoms may
tion of virus, if some environmer
disturbs the natural resistance of the respiratory tract, as in the L
of appnrent

of swine mfluenza This would explain the instances ¢

! ! of all members of a family, Also during
communitees 1t js difficult 10
up of mfection, except bY

explosive outbreaks 1n schools or other
acconnt for the extremely rapid build-
some sort of mechansm as that outhined st
“The virus 15 present in the nasal and faucial secretions at the earlies
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have been infected from a single source, it is likely that forty-cight
hours or more elapse from the time of contact to the dey elopment of
symptoms. In a family, however, symptoms appear in the vanous
members within shorter periods than forty-eight hours More-
over, nf:tcr artificial infection of volunteers with atomised virus, the
incubation period may be as short as twenty-four hours. There
seems no inherent reason why the virus may not gain entrance to 2

4;’5 2 ‘m,-:»,‘a"&l
o e

Fic, 50

Fic 49
Fig 40 —Ferret Jung 7 days after mfection, showing a more ity
Bed area of peribronch ¥ ding an aflected

bronchrole
Fig so —High-power of Fig 49
The b has a straufied

host, and perhaps to all members of a family simultaneously and
remain latent  Symptoms may then arise as a result of multipliea-
tion of virus, 1f some environmental change such as sudden chilling
disturbs the natural resistance of the respiratory tract, 3s in the cast
of swime mfluenza This would explain the instances of apparent
] } of all bers of a family. Also dunng
explosive outbreaks in schools or other communities it is ditﬁcuh):‘:
account for the extremely rapid buwild-up of infection, except b
some sort of mechanism as that outlined.
The virus is present in the nasal and faucial secretions at the earhiest
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fulminant staphylococeal pneumonta.  As has been ponted out in
Chapter 3, thesc cases represent a combined infection with either
influenza virus A or B and the Staphylococcus pyogenes  Accord-
ingly, it is difficult or impossible to allocate responsibility for the
particular lesions either to the virus or to the staphylococcus
A reasonable view would be that the virus induces the surface lesions

Fics. 51-62 —Histology of mnfluenzal pneumonia in man

K
,‘é'}'..f:)f\ 4
T N A

Fic st fre 5z
Fig 51 —Trachea from a pattent with fatal broncho-pneumonia unassocs
with influenza virus infection (L P "
The epithclium of columnar ciliated cells 1s normal m structur® o
submucosa 1s wide and apart from an increase 10 mononuclear cells 15 7
i structure
Fig 52 —High-power view of Fig 51.
Normal tracheal epithelium with columnar eiliated cells

ated

; the
of the trachea and b: hioles, and that the stap cous ﬁndsBuI
resultant necrotic material to be a good culture medium. ]

staphy Jococc

another view which cannot be refuted 15 that the ot
alone 1s responsible for the lesions which result from the local ¢ e
of exotouns of the cocer It 15 not easy to dectde betneen e
menits of these two interpretations, and it 15 only possible to desert
and tllustrate the Jesions which are found at autopsy.
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histological lesions in the lungs of cases of influenza) presmonn
and to allocate responsibulity respectively to the virus and bactens
concerned. Parker and others (1946) in Boston fully descbed
the necrotising tracheitis and bronchiolitis in patients from whom
Staphylococcus aurens and influenza virus were both secovered.
They deew attention to the resemblance between their findings and

o1y
.“17:?':‘:/5‘0_\ g A
YRy ER SR
CRMNEIG
AR

LRI

o

2 I

Fra. 59
Fig 59 —Lung from a third case of staphylccoccal-mﬂuemnl-pncumonii

(LP)
Twwo small abscesses are seen m an area of intensely congested and
mi;mazous fung
17 6o —High-power of Fig 5o
‘The *abscesses * ore really pus-fifled bronchsoles, That en the eft

su] has an intact epithelum, but on the nght the bronchiolar wall hae
sloughed and colones of cocer mdicate its former position

918 pandemic. Mulder
ks and Tyrred (1950)
ence O
blance

those of Wintermitz and others (1920) in the 1
and Verdonk (1949} and Stuart-Hatrs, Fra ¢
described sumilar cases, and the Dutch warkers found evid
epithelial regeneration 1n the trachea which bore a close resem!
ta the epithelia! lesions of nfluenza m the ferret, s
But no one has convincingly demonstrated that influenza “ft‘fc
unaccompanied by bactenal supennfection will produce 2 nc'::e;
epithelial reaction 10 the trachea or broncholes i man, In _,;
virus has been recovered from lungs both by Hers and Mulder (195
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Epithelial necrosis is not necessanly an invariable accompamment
of virus multiplication.  Also, it has been shown that a virus such
as the Newcastle disease virus of fowls, which does not multply in
the lungs of mice, may nevertheless produce lung lesions resembling
influenza (Ginsberg, r931).  Strains of human influenza virus which
do not undergo active multiplication in the mouse can also produce
Tung lesions in mice by some action possibly of a toxic nature, ad
this mahes it impossible to argue that cell necrosis is always the result
of viral multiplication. It is perhaps sufficient to point out the
analogy between the comparative histology in the ferret, mouse and
man and to await further work which may clarify the intespretation
of observed phenomena.

o .

B: iology of infl: and infl P
For some time after the first recovery of influenza virus in the
laboratory the exact role of the virus was in doubt. The influence of
those who believed 1 the importance of the Heemphslus infliense
was strong, and many believed that the virus was merely 2 symbiont
of this bacillus Slowly the viewpoint began to change, 3“dfh‘
facts that the hamophilus was not regularly recovered in the gargling®
of cases of mfluenza virus anfection and that human volusiet®
wnoculated with virus alone developed clinical attacks of mﬂutnl;
made 1t impossible to believe in the significance of this, or indeed o
other nasopharyngeal bactena m licated cases of mnfluenzs:
A different story emerged in the cases of complicated mﬂutnl;
The Bntish investigation in 1937 (Stuart-Harns and others, 193 )
d that infl 1b Hiofitss or bronchitis was sometimes &

b . e 3 ithet
combined infection with Hemophilus influenze, and this has nmh‘
e fact that suc

been denied nor substantiated by other worbers.  Th s
cases fail to respond sharply to antibtotic therapy probably indica
that pneumococst or hemolytic streptococct are not CN;’“‘“‘M
A possible smportance of Staphyloroceus pyogenés exists, bub
not been confirmed. ol
The bactertological findings i pauents with pulmonary con

" 'n"S
tion are complex, but are of mterest when cmppar:d with the 2“:;’: ;J
1 non-mfluenzal pneumomia  Table 4 illustrate the st

neumonia in Shet!
fluenza virus infectio?
ed serologically

dentified n the sputum n 81 cases of p
occurnng in the winter of 1947-48, when inl
was not encountered. These patients were testec S¢7 T eton
and failed to exhibit evidence of any recent influenza "lms:::mco“’
As might be expected, the majonty (81 per cent) yielded pre otogic
in the sputum, and other orgamsms were unimportant &
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TABLF ¢

T3 pts of Prewnacocct tn Cases of Prewnonia n Shefield
(Influenzal and Non-influensal Pertods)

Total ‘ Types [Types! Re- I
strams. { o VIIL, | mander |
N
Non-influenzal perrods !
1948 and 1950 107 24 21 13l 8307} 24
Influenzal periods 1949
and 1951 uz o2 | a5 | 20 | 8502 | 3
Vitus-posttive cases i |
nly 39 7] 3] s [auen| 15 |

{Figures 1n brackets are percentages )

typed strains of p ci from the infl [ periods 85 (72 per
cent) belonged to the same eight types of pneumococci. The
resemblance between the two series is remarkably close  The cases
of pneumonia yrelding evidence of synchronous or post-nfluenzal
virus mfection mn the two years numbered 55, and from these 39
strains of typed pneumococci were available for companson Of
these, 24 (61 per cent) were of Types I-VIIL, In these cases, there-
fore, a shght change m distribution of pneumococci may have
occurred, but this was compensated for by the strains in the other
cases during the same periods, so that the overall distribution was the
same.
The conclusion ansing from these studies is that the pneumococcss
15 the most important bacterial accompaniment of influenza virus 12
cases with pull ry 1 These t art
approximately the same types of organisms as those encountered 11
cases of pneumonta all the year round. There is therefore no SUE;
gestion that a partcular strain of pneumococcus 1s travelling along
with the mfluenza virus as 1t passes from the nose or throat of one
sufferer to another One could explain the relationship better 1;3
that just as p 1 infection often follows closely
on the heels of the common cold, so also influenza \.'irus mfemg:
produces those conditions 1n the respiratory tract which favour t
of the
T A somew{mt dnﬁe;ent concluston emerges in the case of ::’:
Staphylococcus pyogenes  This organism is an infrequent Pad:;ain
in cases of pneumonia 1n non-influenzal seasons It mcrczsrc .
importance during influenza virus epidemics.  Moreover, t :(htﬂ
some evidence that partrcular strams of the staphylococeus ﬂgc ton
concerned. Bacterrophage typing as a method for the sdentifica
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of strams of Staphylocoee; isamore FECent technjcyy 2cquisition than
s PREUMocoecys typing by the aid of immupe sera actertophage
YPing of the Straing of Staphylococe; Tecovered from, €ases of prer.
0ma n Sheffield and othep areag during ¢he three yeqpg 1949-51 w,
trried gyy by D R E 0. Williamsg (Table 6). A total of &
Tanee g
Staphs bococeqy Prctononq 1940-5¢
SHelield ang Qppar Areary
54 cases

' /Srzph Phage 1y pe
;\__V\‘,Am‘jj;d Dieg | -
<t | oy | | | 528 T omen
\\\\\

9

18 15 1z

Patients yyoro Studied, of Wwhom 45 were testeq culrumlly Or serq.
logtcally for wfluenz, Virus NG, fewer than 24 yielded SVidence of
fluenzy OCcurppg synchroncusly o shorly before the fup Involye.

n age t 2. e
occurred yp tho-fifths of all cases 4y, Which the S3phylococey,
ypeable ang n three~ﬁfths f the tog, Strams from, the viryg
cases

This result woyg be Meaningless Without ¢he backg, ound of ¢,
dnsmbunon of the Staph, lococeys i, Pesin healrhy ca

Varioys clinteg) Varteties of Pneumgn,, Williams® £
commumcanon) for nasaf Carrers 20
Rormally carried bchmg 1o the s34 type, Whereag

9 (s
IS sertes of 34 cases of fulmmant Peumon g Yielded 524
therefore likely 4p he

Thys ould aryge erther se of Nhancp, effect of the
flyenz, irus upg 1S Variety, ofstaphylo CUSs, or ;¢ ould regypy
€ 524 type 1g ore virylent than orhe, Stramns yp, Introdyuceq
nto the S 10 evidence |, €gard to the tter pojng A
Sertes of o. ‘Perimenys with Staphylo, 24 an, othe, types
and ingy, n m Tied oy¢ N my lap,, tory by
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Dr. D. A, J. Tysrell in y950. He could not demonstuate any
apparent addstive effect between the staphylococeus 2nd infiuenza
vitus in this spevies of animals, However neitbor of .
lococcus nor i=9-- )

human diseas
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With demonstrablc Specific antigenie differences betwcen nduadyg!
Strains Thus, the Original vipy, A(ws Strain) fecovered 4n 1932
Was appareny], ly sero}ogically distiney from the Strains foung from 193¢
to 1943 (PR8.Ije Straing). pyy since 1946 nearly 4y the viryg 4

f influenza virus
~Palladiym shadow ~€ast electron microgeaph of Tred
Fre :3( 194; s;’m‘m recently isolared N eggs), adsorbeq on Iaked ton
ceff membrane 34,000 approy,

logical
strains recovered ajf gyer the worlg have belonged to 2 sero 1

d
¥ ad hence terme
€asily recognisaple from the earlier viruses, 4 e
tg}::? pnm’; vituses Sl bt Iess sharply defined differen

i le antigen
Camru\'e(sy exists toncerning the nature of the solub.
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titre in the serum. Thirdly, the serological response to infection
is occasionally highly specific, and perhaps can only be detected of
the virus strain sesponsible for infection is used in the serum tests.
The greater the number of antigens and of tests, the greater therefore
will be the number of cases of influenza detected serologically. Use
of the ‘soluble’ antigen in the complement-fixation test reduces
this difficulty to a minimum, However, a residue of serologically
negative cases still exists even when this Jatter technique 1s used, and
the explanations given above may account for these. It will in any
case be obvious that co-existence of acute respiratory diseases of the
febrile catarrh variety and of influenza in any community is pecfectly
feasible,
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occurred in 1933, 1937, 1943 and 1951. Medium-sized outbresks
of lesser size have occurred at intervals in between these years

Untal it was possible to recover strains of mfluenza virus and to
d ine therr exact derstand

D Tutle of
the periodicity of the disease was achieved, particularly since i
became apparent at an early date that the two mam antigenicvarictes

inft A and B rred app ly independently The
recovery of these viruses over the last eighteen years in England and

1500} &T

1400 &)

f300 4
12004
1100+
1000 3~
W00}
800k .

200
600,
500,
400,
300,
200,
105

[
1850 g0 1820 180 1B Is00 1910 §920 4930 l“‘;md
Fic 65 —Influenza deaths per million from 1850 to 1949 {Englant
Wates)

(The column for 19:8 (s double the height ndicated }
. : —
Wales 1s ndicated in Fig. 66 mn relation fo mz!mdxe:l‘?‘!i e
It is clear from this chast that all the major epidemic ‘“vzlencd
been associated with influenza virus A, while minor P

i derately g
have been due either to A or to B Only one mode¥ e
iated with mfl virus B has been evqrcne;:wdfn

Grfeat Britasn since the year 1940, when the virus w33 gr;: ;;D;\dkm
the U.S A, ‘Thiswas theepidenucof x945-r94b,“hcho“ns N
mortality of 304 1 one week among the 126 Great medmm’siz
population in excess of go,000, and ranked as :iz et
epidemic. In these years since 1932 there was orlys o e o
epidenuc in which na stran of mnfluenza virus \\\ahe“ e 1
Great Brtam  This was the eprdemsc of 1940, whem,

i,
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difficulties associated with wartime mobilisation, the outbreak wis
not studted in detail, With this exception, it is seen that in Sy
year when the deaths from influenza in the Great Towns hase
exceeded 100 in any one week, one ar other of the influenza vituses
was recovered in the laboratery. In the intervening yeats of
endemicity no virus either of influenza A or B wag usually recovered
even from sporadic cases of clinical influenzz or from local outbreaks
of fespiratory disease.

The pattern of prevalence which has emerged from these pattonat
statistics has been that of somewhat irregular periodicity both of
influenza A and B, with almost complete disappearance of the viruses
in between outbreaks. Though some order has become obious,
in that influenza A epidemics have recurred every two ot three years
and influenza B at two-, four- or six-yearly intervals 3 major episemio-
logical problem has emerged. This is no less than the problem of
determining the origin of eprdemics which is, of course, Iink{d m{h
the locus of the virus in between epidemics. Among other epidemic
infections invalving the respratory tract, conditions such s
diphtheria and measfes may be contrasted with influenza. The
laboratory detectton of the diphthersa bacilfus is, of course, extremely
exact, and has enabled the bacillus to be detected in )zcahh'y )tum{B
carners quite apart from actual cases of the disease, pnphth:nz
thus 1s known never to disappear from the population in betwsen
epdemic prevalence. Similarly, clinical detection of T‘”";
depends upon of a ¢h ic physical sign—t ”Zs
~—and experntence 1ndicates that the periodic recusrences of meatles
are based upon an endemcity with constant persistence ?F the \ﬂms
m the population as shawn by chnscal cases of mf{ct{ﬂm ) B :“'
although influenza similarly appears ta be present clmnczll)f;:\g
jear, recovesy of virvs 1n the laboratory, or evidence of infect
furnished by the more delicate serological studies of the populatt

y b uthreak of infection
suggest that the virus q oncean o e
has subsided Sufficient evidence of sporadic case m‘xint’(
exists, however, for it to be suid that the virus is not entirely )::dm;
But, from an mctdence only detected by large-sca.lc surieys, et
infection develops into an explostve outbreak, without any 3PP
inten\ening steps of increasing prevalence.

The origin and spread of epidemics - vidal
So long as the study of mfluenza was confined x;w x:lc ;'\m
countries this problem of the emergence of outbtzz s g

unsolved, but tao contrasting theories hase been evalved.



a sk fo, 8 breg ang Pt 1 S0fatey 1a otses 1
New ey, and f, don -Inh-\\unns dug oy s detey, pzlatenc
Staze f on With the Viryg, hey ITC then « hucked
0, Procey, moCulztron With ‘Clerya) Saeq © SWine
28uen,, de\'blaps, nd thy by, A Ny b dey Steay, s
gt fecty, form R the Puigyy espxrarozy trg, Shopc og1.
Sidf at Natyg, epedem:cs thyg Atse fro, latent Viryg n:-seeded
befort heepxdemxc, ang g, hag shoun tha, 3 o, Iungn'orm
of the '8 15 he concemed u Passy e 2a5m, ton Maskeq
Viryg fro, th om'alcscent Pig 1o the €ary; %oy, nd o, Tice back
o g, P& ang pamcular 10 the Ty o Sty e Wisry
hag Yet e MStrateq 0 the f by, an mﬂuenza, 2aq p,
ey, aite 16 M, hose Ilfc~cycle Coufy Malze
nsrmmng ent ¢ e rcsptratoty tragy Yer the Plosye burnan
04

Secong they, concermag thy

he ry 3 pcrsxsu-nce ang SPteaq, of | burnan
mﬂumza IS thae the Viryg spg by, cqnnnual
Misgy, o

m~czse Crans.
s presupposes thap the, 1 alnays an autlzrea]: of
mfluenza somc“bere 0 the “orjg d thae as miiuenza dees Ut 4
One Coun, b dcmlaps Aney, n 200tha, Areg allemzuon

he
bemeen the Binte, S€asong n the Nonbcm and Sourl)cl'n hemy,.
T Msheg i



100 EPIDEMIOLOGY OF INFLUENZA

epidemics was based on purely epidemiological considerations
Strains of influenza virus were being recovered regularly from the
U.8.A,, certain parts of South America, Australiz, South Africa, and
parts of Europe. When the time-relationships of these epidemics
were correlated with the types of virus recovered, the probabilty of
geographical spread of particular strains emerged  Thus the in-
fluenza B outbreak of 1945-46 affected wide areas of the Pactfic
and the U.S.A. in the form of successive local outbreaks, with time
intervals favouring a continual chain of transmission. Yet the major
outbreak of influenza A in the U.S A., Canada and Great Brtain
in November 1943 appeared to involve geographically remote atess
almost simultaneously, and too rapidly for any chain of infection to
have occurred. These facts led to the development by the World
Health Organisation in 1947 of a chain of reference laboratories
throughout the world linked with two major sl.udyv.ccn"ts "
London and in New York. The story of the two epidemics studed
so far is a fascinating one, and will repay detaifed descnpngn. .

A European epidemic developed in 1949 which P d a h]gd
incidence of mfection 1 many of the large cities of Ttaly ’“d
France. Influenza was also expertenced m Austria, 1n Holl:m}
Great Britain, Iceland and Sweden. The time of occur.rencctn
epidemics strongly suggested spread from an initial focus ofmfctdllz:
in Sardinia to the mainland of Italy, and thence nonh“nrh
France and Great Britain and eastwards to Ausm:a {(Chu and ot! e:’:]
1950) (Fig 67) The epidemic developed first in southern :t:;am
towns in England and travelled northwards during the nev i
weeks, All the stramns of virus recovered from the \nnous.E‘[J;"’Pmd
centres and parts of England were closely related antigentca Y-' "
bel d to the sub-group of infl known as the A.Pflrcnif;
The ;uzzle was that the epidemic mn San.iinin appe:red mt' : oess
of the sland and involved shepherds in remote rfmuél ﬂ; o the
simultaneously with the larger towns Nu'clue existed 2
reason for the development of this outbreak' in Sardinia. dfeed

The 1950-51 eprdemic (Freyche and Klimt, 195'2i e
several important features from that of 1949 In thé rscp,\fnn,
involved a much wider area of the globe, and affected Ufgf{;pt' e
the United States, Japan and Oceama (Fxgi 68). In 050 In-
epidemic began mn Sweden and Denmark in Qctobe; %of ocd
fluenza had 1n fact occurred 1 parts of Sweden m‘ thed fh":: s
outbreaks in June and July 1950, the urus recmerc“:s o
influenza A prime type, and a closely s:mlenr urgsr The winter
from the renewed outburst of nfection 1n November.
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F1c 68 —The 195051 pandemic of influenza
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disease in Great Britain  The actual information available concern-
ing the morbidity of an epidemic is therefore somewhat meagte,
Every doctor knows the impact of the epidemic of influenza an hi or
her practice, but few have kept records from which a picture of the
course and effect of the epidemic can be built up.

The series of isolated villages in Wensleydale among which

324 JANUARY FEBRUARY

Aysgarth, Cubeck, hes

Thornton Rust.
population 438
Thoralby,
Bishopdale
population 298
West Burton,

Walden,
population 367
Carperby, Thorseby.
‘Woodhall
poputation 272
Castle Bolton,
Redmire
population 350
Askrigg, Abbotside.
Nappa Scaur, Worton
populatron 628
Bainbridge,
Raydaleside
population 500

Swinichwatte,
Waest Watton
population 377 %

FIc 69 —The 1937 epidemic of influenza in Wensleydale, o
(Reproduced by kind permussion of Dr W N. Prckles, Aysga e e
Each solid square records an actual case of inflyenza. ‘The )O)Pfsn‘?w o each
cases of durthaa and vomuting  Ten squares placed vernically
other fill the space between the horizontal lines

Yorhshure

. icrocosm of
Dr. W. Pickles has practised for forty years constitutes 2 mxc‘l:; o

the country asa whole  Pickles’s records cover the p:n(]dmcd e
onwards, during which time the villages have expene o
major epidemics of influenza and several mnor o}?:smust s
records 1t 1s clear that the epidemic of 1937 was the e
outbreak during the entire period, .and Fig. 69 is an € e artnt
duction of the records of this epidemic, “Two features are et
Furst, the incrdence was hrgh, and ranged from 3 6 per 100
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particular school should suffer intensely and a neighbouring one
should escape lightly, but the factor of herd immuaity cannot seadiy
be assessed, and it seems probable that this may be important i the
determination of the attack-rate during a widespread epidemic

R Horse Guards

o
xJE-
Si 14...,' | N

R Berks Shorncliffe

&t IS MY | P

R Fusiijers Shorncliffe

1015 20 25 30 4 4 19 24 29 3 8 1318 B8
December 1936 January 1937 February
Fic, 70 —Influenza epidemics in three Army units
The three untts each comprised approumately 300 men  The attack-rates were
9 per cent {Horse Guards), 14 per cent (R Berks) and 8 per cent (R. Ff"ﬁ\»
The form of the outbreak varied 1n each umit, Each column represents the
number of new cases

During the more restricted epidemics of influenza A or B “l:xcj
occur in between the major outbreaks, particular con
experience an even more variable incidence of infecﬂoln. 7_1“
author has been parucularly impressed with the intensity of m.ftdl;“
in some epidemtcs of mfluenza B occurring in schools DUfUIE‘;
moderate outbreak 1n the general population of influenza Bin 194‘v
many boarding-schools and preparatory schools etpenenc:dj?t‘i‘?
attack-rates and explostve epidemics (Table 13). A striking

TaBLE 13 .
Eprdercs of Influenza B n Residential Schools, January-~February 194

N Cases of 1Am
Agesof  Number ?mﬂu:nu et

. School | echolare. 1 st fisk.
| inruen
e ! 2 392
| #Micklefield (gicls) -1z 73 ; »
+ *King’s Mead (boys) gz 171 4+ i
| *St Peter's (boys) L1 813 % 3 #1
*Ladycross (bovs) 7-13 or g X
| Canford (boys) 1318 30 3 5 |
| Chrast's Hosputal {gusls) 917 288 L Y
| Chast’s Hospital (bovs) o7 bag B nil
+ Halleybury (boys) 13-18 528

malys1s of attacherate at di s Hosprtal
Analysts of attach-rate at different sges at Chrst's
varighon (yom 16 To 24 per cent i the vanious age-groupe  Afl 12
2t this and the other schools  * Preparatory boarding-schools 8t 550
One school at Seaford with eghty-five gils aged 5-17

the entire perto

ndseated

‘Z‘-’\Z ere afiected
rd.

d:r'uk durms
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Litt]f: or nothing is known concerning certain factors which may
determine the intensity of outbreaks among particular communities
‘I[ 15 usual to speak of overcrowding as an important factor, i view of
its probable infl on the t ission of aur-borne infection,
There are, however, no convineing data on the influence of aver-
crowding on the incid of epidemic infl But there 18
evidence (Breese and others, 1945) that the number of induiduals
housed in a room is of greater importance either than floor or zir-
space in relation to upper respiratory disease 1n a barracks ~ Secondly,
the circumstances of age and sex often influence the incidence of other
infections, but in the case of influenza, such data ag are avalable
point to little variation of 2 systematic character. A recent 2nalysis
was made by Hope Simpson (1951) of the age distribution of -
fluenza in 1951 in 100 families compared with the age structure of
the practice in which the observations were made  After one cas¢
had occurred in the family, the age distribution of the subsequent
cases was studied.  Escape from infection was more frequent 1n those
aged 20-40, but there was involvement to a greater or lesser d.egrte
at all ages. Simlarly, sex incidence, at any rate in schools, is not
significantly varsable, apart from the variations in artack-rate hiely
to be experienced in any case

A set of crrcumstances which appears, however, to be important 1t
relation to the jncidence of influenza is that concerned with 4 change
in the composttion of the particular human herd. Thists, 0{“’“’3‘;
the factor discovered by Greenwood and others (1936) to b“"
major importance in connection with the experimental epidemics
which they studied in mouse populations. Durng the mﬂuenz:
epidemic wn 1937, comparative attack-rates in Naval establishments
strongly favoured the view that recruits suffered 2 much heatiel
mnerdence of mnfection than did trained men. A contrary "i‘,‘“‘";
was recorded 1n military establishments in the U S.A, during ;\'t
general nfluenza A epidemic in 1943. It is ther:farc not cenv h‘=
that the factor of restdence or of seasoning 15 35 significant ,dn X;c
case of influenza as 1t may be in other infections. But the epr "{’0
of influenza A on Ocean Island desctibed by Isaacs :{nd others (;9‘31_‘(
may be quoted as throwing some light on the mﬂ’ucncc ihich
composttion of the populatron. Isazcs studied an c}"ld‘m'; e
broke out among the Polynesian natives from the Gilbert ﬂnh' of2
Islands resident on Ocean Island shortly after the mnva} by shep sine
batch of Chinese labourers.  The latter were scnggZEfd in q‘fx?':hu
for twenty-four hours and were then re]eascd,. W n!nn ;’““k: ot
of thetr release an epidemic of considerable intensity o
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encountered.  On the whole, however, a genera} correlation evists,
in that infection is commoner among the group of smdividuals in the
community with Jow antibody fevels than i those with high titses
Much more work is still required on this vital subject of the factors
chiefly concerned in human immunity,

Meanwhile, the period of duration of immunity is also usknown,
After artsficial infection of volunteers, reinfection may be possible
as early as four to nine months later. Such infection s, homeser,
an overwhelming one, produced by deep inhalaton of virus, and s
hardly comparable to infection by normal contact. Natuzal m
munity is certanly as long-lived as a year, and it may be much
longer, Howeser, schoolboys who experienced an attack of
infl A during an epidemic m 1947 again contracted an A infec:
tion by a serologically 1dentical wirus in 1949 (Sige! and others, x95<f)
Evidence has already been quoted that group or herd immunity 2
a community may be longer lasting, perhaps for as much as four yeafs
(Pickles, Burnet and McArthur, 1947). [t seems reasonable t0
relate freedom from infection partly to the quantity of contigen

d during exp Frequent exp: to T”I“P)E
sources of mfectton, such as must occur during large epidemics, i
be more hikely to break down the defence mechanism than a solitay
exposure to a single source, .

gi) The mortality during influenza epidemics. The m}P“]::
of an epid of infl virus infection on a community o't
size of a town is shown by the mncrease i morbidity Just as int :
case of rural wullages But, mn towns, s feature which attf;g’
particular attention 15 the mcrease in numbers of deaths.

i ottt
ncrease, which affects deaths from all causes as' \u'II as ‘t:tm“
certified as being due to mfl or to its compht ns, i o

di d to be 2 ¢h wstic of mft virus infection ¢

pared with that of the other cpidemic respueatory tract candxh:r:r
Indeed, the certified deaths from influenza in the Great 'l‘m\}l .
England and Wales have furnished 2 sensitive mdafatﬂf }[l):rrr;(
presence of mfluenza virus infection in the community. g
experience (Martin, 1950) i the trend and character offr‘r;aiﬂ o
dunng epsdemics (Fig 72) has shown a tendency for; 30“‘ o
height of the peaks and m the level of the troughs The e
reached in the pertod 194549 recalls the trough ;";P:‘ ke
between 1876 and 1890, which was fol!owed' by .khe cm;l umi
pandemic of the latter year, No explanation is fo.r! win!
these cyclical changes in mortality, and though c\';;encnc; gl
years may have been modified by the use of sulphona

ing for
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between the onset of an epidemic and the attainment of its pesk m
mortality, which may be due to an increased speed 1 dissemination
of infection. It is only fair to point out that no definite correlation
exists between the steepness of the curve and the subsequent height
of mortality experienced at the peak,

An importtant cit e concerning inflt mortality is the
distribution in numbers of deaths in relation to the age of those con-
cerned. This is the circumstance above all others which dis-

inguishes the infl pandemics of 1890 and of 1918 from
other recorded outbreaks. For in these two pandemcs the per-
centage of deaths in young adults 20 to 40 years of age increased out

ssa,
Orer R 2%
59
63 %
88
75
37
e )
918

1919 1929 1933 1943 1951
FiG 74 —Age distribution of deaths from anfluenza in vanous epidesucs
Figures show percentages over and under 55 years of age,

(After Logan, W. P D, 1051, Pros. Roy. Soc, Med , 44,793)

of all proportion to those encountered tn simifar ages m‘”ff”;?}
epidemics. Greenwood (1920) considers that appm‘(um!; )i'n fhos:
cent of deaths from influenza in London in 1890 oCCurre( ks
aged 20-40. During the 1918 pandemic nearly 50 per :msso“s e
from influenza occurred m those aged zo~jo. Fig. h4 e 6
percentage of deaths 1n those under. 55 years of age m[,:‘an i
10 1918, 73 1n 1919, and 37 and 41 in 1929 and 193_‘: { ‘g“l\'qm'br
The death rate in the epidemic of 1951 was borne 2 mo&Df pirdd
those of 55 years of age and over, and the percentage g
young adults reached a record low figure. Changes n:uné‘ seenget
tion since 1933 may, of course, have been du.c to the ;’xa e empeitc
the population or to the more effective action of C\,ex:"gmc\'uus -
agents m younger persons But the reason for_t cccd o 1918 is
slaught of pandemic influenza of the type evperient
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fecble 1aPY id pulse OF 2 bubbhng rattling © such €35
with death within three Of four dayS from the OF nse! t il\\ncss, jrishy
9
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caused bY ¥ fectio 1¢h the Viros .
A senes 22 acute Jea! oceurting i heﬁ'\e\d osp\\a'\s dur
the 1949 ep e was 1% sugate ¥ £ sputt™ during e ol
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who ed jatwvely enly while hospn ,2Y ed 10 \.\r;“ ol
the turd b T nall sene of 1 that w "l(\on
qrus was more frequ iy onstr red 1M h tal € cases I ﬂ;‘ i‘;‘"‘
with Slaphylococcus aurens than a0¥ hel \'P'-\\hﬂg M "m (m“
1t cleard demonst ated the truth 10 the ¢€ mf\canon o hﬂ:
pneumoma with nfluenz? s @ cause: houg \\mmc
wocut MOT® frequently o oged suh)ec!s with Pre —C’“s‘“&ﬁ ot
onditions sul ath m U adult oF “‘d“ ot en and
dunng A® nfluen? prde’ d the rece ent W ork of o\\ o be
French (xgix) Australi® hm\' n that mﬂucma A cs
dcmons\m(ed 1o be the cause © f death 18 some S ch msug wd
) Sp ic ¥ uenzad: The d \ecno pO“‘ e 2 o
nfluer nzd S nfecuo® 18 8 pacten® 1““ hf



THC 1918 PANDEN1C uz

Problem ¢, true thyy among the cages of acute TeSpiratory disease
occurrng endemxcally n the Population a¢ 4y S€asons of the Yearand
o Uen2a dg ney occur, thepe are alyayg

Some cageg which coyg be diagnosed dmically 28 Cases of influenzy,
Yet thege almosy iTvariahly 8Ive negatjy e Tesults whep tested exthe,
d:reclly or semlogxca”y for evidence of nfluenz, VITUS.  The
Edstence of true sporadye cases of 1nfluenz, YIRS infectson n the
communny in nter-epidemye Petiods ha, howevcr, been show g
bacteriolog:cz”y. The Commissmn o1 Acute Rcspxrnmry Diseases
(1948) Xamined nearly 3,000 Patients 3 Service hospitajs with acyte
ween f 1946 Cre Were two

Penods of Outbreajg of mﬂuenza, one of nfluenz, A ap, one of

totalled 5, €S of inflyen,, Nd 24 cases of 0fluenzy Smaly
Numbe, Poradic cases of influenz, a Were alsg detected
2mong tary Personnel 1 \'mona, A 2, 1n |, y Beven'dge
and Yy, L Two Sporadic ¢, mfh A were
detecteq , Sheffield 4, the wnter 194748, When nfluenzy
Virus wag Cmarkably foy, level in the Tmuny, Moremer,

Other vy nfection n the e, TSes at 5
Lewcester hosputa] 1 1949, the mAYority paye Strologica] Tesponses 1y
nflue ologicaty nfluenzy g Such ex.

3 t one i ser,
Perrenceg have frcqucmly been Trecorded, anq are agamn €vidence that

Mmungey "y 100 high g Tapid transfer of infectron from one

() The Meaning of the 918 pandemi,, The ndgle of the
Pidemye of 191819 35 constant spyy 4 all who are teresteq 4y,
Fesearch op influenzy Alrhnugh 1YPIng of the influenzy Viruses has
f the €Pidemiologicy study of .

ﬂuenza. S0 far pg correlation pyg been foung between Particuja,
ANtigeng and they, chntcal Counterparts terms of human disease
Utte apary from the Immense Magnitude of the 1918 Pandemyq, two

e

TS €
M€ Was the Vol emen,y of the aZe-groups 2040 already Mentioneg,
and the Other y 3¢ the remarhabfe incrdence of lung €omplicatins
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and high mortality in this group- There have peen, 1118 1S minor

outbxcaks with unusual mor_la\\(y, such as U Fekimo outbrezh of

1049 (Nagler and co-authors 1949) and the Liverpool epidemic of

1931+ But thelatter epidemic jnvolved the older 2ge8 predom‘m:mly,

and 28 the infection spread o other parts of England, 10 unusy

features WeT¢ mcoum:red. ome beheve (Burnet an ark, 1642}
jolo

propert! of the strait of il Tas ondy e that the
virus had ecome mor! than sually adep 4 to gro {he humatt
pronchiol alveoli, 0 e able to ¥ 1ain the Jung © phication
Young ¥ lts are dls\mgu'l ed from ot ers of the pupu\a-
tion by thert vigorous over-reaction ny snfectionss hence
rmght b afiected bY aeumotropic st 1o, 1 10¢
h\o\oglca\ 2 had tinked t0 poss:ss:on ew anngent
against W antibodse! formed by evious €¥P of other
antigens Were \ncapable § reactions en 1! ng adults would
represent jrgin 1918 P! h resemble
measles 1% the Fu sslanders (Bm\cker, g) wh h can od death
articutarty young .
F As Bumyet (1951 as recently PO ted ouhy 918 ddleisat 1
dustance pabl £ darect solut e do no' Lnow the # re of
the organ® m 1V ced and may, ! deed, know, l}n\ agal
overtaken y & sumilar cal s jich was 38
yanced B Laidlaw (1935) 2 d Shope (1935) was that awing i uenzé
which 2ppe?’ 4 1n the Middh \West of th g.S.A. for the ¢ e
w 1918 e a su ¢ the 1918 atigen in P ternpts
were & check s hypo in 19 by ob(a\.nmg (10‘!:\
slandet + Hetena @ N areas which & 4 the
great P sc of 19% But, thousd fanders ad e ot
\ow\cve\o( m\bodlcstoS ope’s VY 11 epid! f ﬂuenza:
St lena 10 1936 €Y ed sbodies 10 PP thesén;z-&
and women st does 11 0SE esident 1™ parts worid @ lbu
n 1918 Thus the \dence @ h thesit:
aeher 4 1t abolss!

Mean’ whiles \aboratory O n the influenz? irus 270
has inds he rem’ able ¥ ity of the organis™ h C\‘:; ot
ave bEe dev:\opcd ¢he 1aborat® by 8 sort of h)"‘)\".a\ 3
(Burnet Lind, 195 with 200 ombnatiot of bio OE““"‘OMV
antigente roperties 1f this ca? pe done by human : “““ o
3t 38 C@ that Natvre can perio! m the ask €g9% y on‘\cﬂm‘

robably ch mor effict ntly fact th? the P ma\ogy ot
exasts 15 haps the bes ence that there 152 Lnown ¥
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the emergence of an apparemly ‘new? virus, ang such ™may have

been ¢hy Tesponsghye agent 1 1918, Also, the anngemmy of

mflyenz, virug Strains 1 the fas¢ ten years Strongly sy, 01ts the
o

a rclatwcly hy 50~
called A Prime yinyq., Which noy Prevai] appeared, APparently, |
Australiy I8 1946, then yp Englang aad the U's o in gy and the
older 4 Vituses of g, PRg TOUD have oy been replaced As the

Prime Viruses Produce ¢he Same biologicay effects 55 ther earler
Telatiyes, hauncr, N0 comparsple new cpxdemmlogncal or ehnyegy
mnni{csmnons accompan;aq their tMmergence
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fram its nadir of the summer months to coincide with the first sharp
o TN b Tlavadenhers
from holidays and enter the new scucot tetim, oo oo o .
ing of forms and cfasses will have changed, and new boys or girls
have entered the school. Seven or ten days after the commencement
of term, both in residential and non-residential schools, colds begin
to occut, and the incidence of these swiftly climbs to a peak in about
the third week. Usually there are few illnesses of a febnle charactes,
and influenza is infrequently diagnosed In the general population
at this tme colds are rampant, and the occasional rdnidual
experiences an acute attack of bronchitis or pneumoniz. When
the fogs begin in November, the chronic bronchitic subjects begin to
wheeze, and many experience acute exacerbation of their cough and
sputum. The laboratory worker is now confronted by n:gz.ﬁ\c
results. ‘The respiratory infections yield no virus capable of cultiva-
tion by the available techniques, and serology has no better success
During the rest of the time before Christmas general putbreaks of
febnle respitatory disease in the commumty are unusual. R:r:.l)’
an outbreak of infl makes its app as, for instance, in

November 1943

i-isolated
eadad hy 2
Cet
and with pyrexta  ‘I'he possibucy e - ¢
cases are chinically atypreal, and may exhibit ﬁ:ank tonsuiis. o8
others laryngtis or a severe paroxysmal cough with substernal sorhc-
ness suggesting tracheitis dominates the picture. Such are the
febnle catarrhs which are unassociated with the influenz2 verL‘tE'
In communities hable to perodic influx of newcomers they “b
occur 1n a succession of waves throughout the winter season. 1;; T
community in general they occur as a steady trickle of cases, an :‘
to achieve the mtensity of incidence necessary for ca(egonsah?n;; -
epidemic. In all such cases the laboratory usually !ax!s t(} m‘;n W
the ztiological agent, and if evidence of mfuenza virus infect
sought, only sporadic cases are found.
As the winter progresses, the post
always the occaston for a general wave ol
in the community  Colds are active as we
schools soon afte?the reassembly of the scholars for the.Ezs!tr. :::‘1‘!
Often, hownever, the colds are cloaked by the more serious s’?& n
tllnesses which are the special province of the influenza v1ruses.

dential schools or in

-Christmas period is almost
f febrile respiratory m.fmmn!
11, as wiil be evident 1
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cnteting this centre stayed for 2 period of siv weeks in the teo
comparies forming the corps waining group. A swall staff of

permanent blish intained the trainmg and
administration, and the recruits entered & company as a large butch,
which replaced those men leaving in the previous week, Nover-

b fafluenzo Deoths
ooy & prtowd
¥
iz
]
3
sk
soar 30k s
o e
300t 304
00t M)
100 IO~M
PALIAMEMACALYLIVIN AL L Y Tor Tt Sim ch it
1943 1944
300,
2004
gl
ph L g LI
PR IORE SO * ¥ T e O Now Dre. Bn Feb

Dot fan Feb Mac hge " Mag dune bofy ~Aug Sept
Entries of New Recruits
Fia. 76 —Weekly respratory wlection at an snfantry trajning ¢enftes
2943744 -
“Fhich fine tepresents weekdy numbers of all respiratory, infecnions. 4
e iune based on weekly ifiuenza deatha i e Great Towny of England 35
K because of the exssy of

The poputation 5t the centse was Varying continually oucts
new rtcguus Gower figure)  Stmilar nurmbers Teft the centee 3 few days pss

had common mess-rooms and recreation flls,

thaugh the mdividual companies had separate arracks L
L ackeround fo he o derived from the cases of rcsl’”(‘;"”

As 2 hackeyound to the curve ses o el

I . [hsbre

i du - gidemice
Nov 1, during e uees Jidedt

reached a peak m November 1943 during A

aller plateay was exhubted mn January 1943, W
aﬂdL’-‘ 5‘:‘ ; : p" & The wfantry trained oeatrt
g with peass

naves of respisatory wfection.

theless, the centre

experienced at least four
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carried out extensive inyestigations at Tort Bragg between November
1942 and January 1945 Each winter season there were large out-
breaks of respiratory Qisease, yet tests for influenza virus infection gave
positive results only during the influenza A epldemic of the wintet
of 1943 and in occasional sporadic instances apart from this. The
American workers found that nearly all the cases of nun-mﬂuenﬂl
respiratory disease occurred among the recruitss there being 31
incidence ‘ten-fold greater 10 the recruits than in seasoned men 10 the
inter seasons. The Briush outbreak in January 1045 which has
already been Jescribed, and which was tested for wfiuenz® with
neganve results, Was also largely 2 recruit disease- i
weekly attack-rate occurred 10 the youngest secruits ©
weeks service 1n the pnimary traming Wing, he next aghest 10 the
s

cases at all occurred
amongst the permanent staff of seasoned men. The weekly attack:

recruits als0 suggests that tmmunity to these ¥

developed 10 various battalions within the firs! onth a'( ;
of recritsy but 1n other miliary esta Jishment! whic 1 ”
constant flow of recruits there ywas less ten! e'n'cy 10 su! Tc":?xmg
pattern of outbreaks. Expenence at the British Infantsy (lnmon
Centre shown 1% Figs- 75 did not sugt! st any ¢l f;wms
ship petween outbreaks and the am\a} of recruits P psud o
the majorty of th recruits Were m\mcdmlel
individual companies:
Febrile catarrh in the general populalion 4 i
Information concerning the behaviou? of respirat oy n‘z o
the community 38 a whole 18 not precise though there 18 oo at
minimise its numencal importance: Tt was 3t of ime J b
al workers ¥ ould g€ formation

morbidity surveys by soct:
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potnt, but the data recorded are almost worthless from the stand-
point of differentrating types of tlinesses as 1s necessary 1n connection
with the present problem Sutveys made 1n industry indicate the
frequency of acute respiratory disease of a character more serious
than that of colds ~ But 1t js not at all elear whether such disease 13
10 be regarded as the civilian equivalent of the Army dsease described
above  Usually cernification of such cases 1s based on the term
* bronchitis . It is certainly the case, as in the service epidemics
already described, that the winter season 1s the time for increased
mcidence, and presumably this 1s 1n part due to climatic influences
Apart from schools and service blish febrle resp y
disease d with the nfl viruses 1s rarely p d
by an attack-rate 1n the general community sufficient to cause an
actual outbreak, but iformatton 1s not precise, and outbreaks may
occur 10 the public which for one reason or another have not recerved
attention, 'Thts 1s a relatwvely unprobed field, and one 1 which
research is greatly needed Until an ztrological agent has been
defined, however, 1t 1s unwise to expect much progress

The age-distribution of febrle catarrh 1s masked by the influence
of factors such as those indicated by the term * recrutt mfectson ’,
It would be expected, however, unless immunity 1s temporary, that
children 7 care o rom, o "
subjects. .y ¢ - N e
ateas, ' . 4 Vo . CE [
by Dr. Pickles among the villages 1n Wensleydale during three years,
In1943, 61 cases were recorded  The majority occurred in January
or November, and were almost certainly accounted for by influenza B
and A, respectively. The two years 1942 and 1948 yrelded 31 and
34 cases, respectively  They are quoted deliberately because of an
absence of recorded recovery of nfluenza viruses 1n Great Britamn 1
these years. The cases came within the general group of febrile
catarrh 25 already defined, but excluded cases of tonsilliis  As the
Table shows, there 15 no appreciable difference between the age
distributions for the influenza year of 1943 and the non-influenzal
yers of 1942 and 1948

Apart from such figures, there are no data concerning the frequency
of febrile catarrh among people living in their own homes  How-
ever, more than one observer has commented recently upon the
general low level of streptococcal infection 1n cases dubbed
“tonsillitis*, Tt 15 more than likely that the febrle sore throat
endemic 1n the 1 , excluding that due to 1

p
infection, 15 a manifestation of febrile catarth  So also 1t 1s hikely thay
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TABLE 14

Age-madenée of Influensa ond Febrile Catartk it Wensteydole

years of 8¢

o probable
(yesr- | roture o T | ;/»\Tnu\..
\‘xq.u\yh\ﬂuenuA} o 9 | 1w i v | e \
| Pfuenze B 29 s \us PRRGR o | \
| \ \
1942 19 s 18 15 g b |
4 u‘nﬁ}\ Unikno™™ RO ale? \ @o | [ L

g
T pescenage o ol pumbeE b
(Constructed from dat3 Jandly o Sahed Y P RR of A

s of acut® proncht’s fall into this zﬁo\ogica\ group sather

many €25€
than 1010 he g f the influenzas
C\inica\ pa rns of i€ rile cat
The earliest pul ushed & c o 11 qash
(S!uart-ﬂz is, Andrcwcs and grmuth, 19 s follon®! i _945
and 194 by mor pr:hcnsx e ¥ s from the encst
Commis cute ResPt atory D es (xg.ﬁb). st b
\'ememb 4 that U rer atbreaks ed 0 Pritatn I, 930
ccarred 1ong pefore ¥ fluen’ i 4 beent r:co\'crcd the
\aboramry nd (herefor 1! was aly Pr f by influent? A
was T concerne The Amer n cased wer! nowereh gested
adeqV ganst nfiuenz? Jruses, 2% were the ca the
ynfantry tranif n Bota® in 1945 whd! : s nbfd
oV epidemcs sudied 1936 gav then 0 ressic
{ a va! bie cmeat phewre: tho n there were 5V 13l condmo'n“
occurr'mg ade B . Und omph s compT thos® W
n snfiu za-hike Alness °F else W wh frank xons'\\\iﬁs. m g ¢
with af uctal e C° hica! es -(h\b'ucd basn} bmn‘;
chus © else eum! i Re\am'c\y few P2 jents W \-ﬂ)fﬂ.
The grovP of pauent’ 1ed DY ¥ mssto on Acute Resp? i
10 Diseases duning he three” yea udy 2 Br?gg from ‘\rth
101945 yassifi€ 3€8 ¢ influc 72 VICUS nfectio™ ﬁ: o
preur® (exther pactersa) O atypxca). 25€8 \\'}\\ xu ’(“ gt
sittis 3 gits (some with hers witho! et ; e
streptoc 3 wnfection) nd finally Al (feb! le cav (smxh
-namm d (um\shcd pween 73 an per cent f ﬂ“‘Pﬂ“ﬂ\‘)d\\lﬁ‘
respirat® Jisease auted € hospit e eserod \ﬁ‘ or) ol
the gush Amenca? ,pcnenc « thus ¥ 30 oo
tat both & eve study™ sar ditions:






Fio 78

CasE 21- Febrile catarth with exudatit pharyngnu.
for on weeh oty Helost b

p.B R, aged 19 had been 10 the e { e
appetite the 318t December 944.\1 was otherwise \E Onthe and
ruary, afte? 2 long marchy feltshnery hot. 1is head 8 On
the 3rd yanuary he was arted with 2 perature of 1004 nsng 1
1 F.(Fig 7 ) He il had peadache, & 3 now 3 €0uP he 005¢
was blocke the 4th Jan ary ferer ed. The hroat PO
showe! exudate of shimY mucopus O osterior P esl ‘%:‘
\\hucsd mdnssue\\ass\ule n the th‘fc\crb:gﬂ tolesse! ¢
throat remaine the same, date extending 00, 10 th lars of the
fauc! Cervical 1ymph aere D cnhrged, There % re 00
bnormal signs he chest Lpistatts occurred o the 64 Januan):
An X-ray € sunation f th on the 71 January show 1‘"‘%‘
maht The fauces stifl ¥ 3, and the nos¢ alt sty
Conu\cscenc: w28 50 qablishe! e

Throm-s\\abs on th h Jan arz" nowed 2 fes 0y

colomé; ¢ these ¥ elde! y an hizmop! slus on S8 frote Tlab
onthe § T January molyt¢ sucpmcocm ere f 4 by 1hro? £

culture cute and <o alescent $271 of e

utre agamst nfluenza VU dB b the Hirst tes!

E dle
- and 2 __illustrat® cas f‘?“
The next P2 es 22 @ 3 e oF Wl -

tients—
catarrh seen n January 1939 * 2n outbr®



traming estabhshments shorefy before the OCurrence of nflyenzy
Virus A and g infectign,

Cast 2, Severe Prargngin, 21 Jaryngy gy
waged 1y pag been $rving in the RAF o three mop, ths, Op th
he duclapcd @ headache and fely shiyery Hi
Awoke on the 22nd yth Cough ap, S0re throae Ere was sty headach,
Was d, t by

D5 throgy and Substern,} Tegion  pp¢ Voice

fic g

began 14 be hoarse © Nomuted opc, " 2dmission e temperatyre
p2S Ty 4o » pulse BEXE day 1he temperapype had fallen,
be sey felt ) with COntingeq COughing ang 3 Very hoarge Vore

S€ Wag b d, by ¢ did ng, bpetite v g4 | d SXaminayon
conhe 231 7, he sas papey SR duskinesy o on [ he

URCt g o Stened, ghe DgUe shoyeq Brow nrsh gy ryny
l“ﬂs only shgh, Iy 1 ted, but the, Te Whingh JPOtS of exygyes on the
atergf Poster,gy. Phanyngear s oyt voeical plandy g < httle
enlarg ed, by ot tenden The o €St was pngmn-shaped and €xhibreeq
gcnerahscd thoncp,

His <ong,

. ition TeMaineq Much the Same ypgyy the 27th, whep the
“Mperatyre felt Cough ang Sore throay contmued for ' Teast 4 further
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. Hewss aphonsc O the 15t February, but the voice bege? 10 refurm
eck later. At no time \were heemolyti streptococci recovered from
oat-swabs. Gerological tests for influenza VIrus infection were negatne.

\SE 23+ Febrile catarrh with ronchioltiis.
wW.T.,aged 20 ad a cold and coughin anuary 93?‘ was weltuntl
e 13th February, when the cou® ras WOTSE. On the 23rd thete, wis
alt ache be eath the Teft scapula, RO e by ‘breathing het
25 no fever ntil the 27th, % e was stll coughing, €O aned of
jeadache and felt fant on W ing T ob 4, but not
Jischarging s the throat W Yittle sore- Temperature, £ rising
10 102 ¥., pulse 8090 (F18- 81 ph‘mcd of backache 2% of
ain 10 V tre of the chest, hurting hun W en he breathe! He w
fushed with

ty in 2 P2
d had ghstentnd eyes.
ntensel red, with shight s, eling of the onsils B
and bot

e
e count W% Toj000 PEF % I 2
4ed Sero\ognca\ tests for influenzd yirus infection were negattt

The course of illness in febrile catarch

The sncubation yJenod 1s unknow® an difficult 10 Surmiser

It
because the onset of illness 18 as often insidious 28

remonitory symptoms B coughs coryza Of taise M3Y
resent for several days pefore th commence ent of fever. :
temperature ses 3! Y, and t :!iem.comp D
shiveriness headache, s of appetit feeling 13 n\lncss“
Respirat ry tract symptoms P ominent at e earhiest stag ,cou‘%\ !
15 dry b frequen and eritatings e thr is fr quent\y €. o
nose 35 blocked of runnings e voice ! its tone. n 7““““
tion, O0 the first of § day § fever, the pats mgdcra}tzy
M owith fact us! nd g\lstemng. shghtl 'n]gagd on)und:}h;
The nose 1S frequen ty bloc and snect ng 18 ymon ot
tongue 15 ¥ vally Y, with W 1h fi he f:;uces‘ph e
strkangly flushed of m)ccl:d appe:\rance haps €¥€ \m( e
hmmorthagc e soft palate date | present %4
tonsils OF on swolk adenord nssue 00 ¢ e posteri© phary™ or
1n about one-quarte? £ the cases is, howeveh 0 i e
such exudate t0 be follscutar oF co ¢, 210 Y o ggesﬁ ¢
surept ccus nfection esents mﬂ;cr :r; \?S.Pcin ‘;"ucmu o

a post-msa\ extension of loose ble
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TABLE 1.

s
Frequency of Vanaus Sympte . Febrle Catarrh and Infier
| Amenican |
Influenzs

\ Febnle catarth- \\‘ ARD* \\

o

Symptoms

48 cases, | 17 €3¢ \\ n;asu,{\ B;‘m‘:;‘ 1o B,
1936 | 1945 ‘\ 1o42-45 | 1937 043
Y
@ Respiratory | I [

Cough

i W

ug] 86 gs I B '
Sore throat o b5 & [
Nasal symptoms 70 \ 70 \( 60 \‘. 3
Expectorabion - o | 2 sa b3
Hoarse vo1ce o % \\ 7 6
Pawn 1 chest ool "\ AR T

\
(b) Contitutional f i

Tataisc 82 23 \w PP )
Shnenng I 0 1 33 o 6o b
‘Anorexia . ° | % {88 Vo7
Headache R & | v
Dizzmess 6+ | 23 = 62
Muscular pain® ¢ 1 ¥ | — hoost
Sweating v = I 1 3 9t
Tnsomnia o 1T i = b3z 12

e T
nersge durauon of , i b
{7 ferer 3days s Jamadas! 36days 3davt
FrEtima ey e Y
omoroal sgns a hest w0 o» ER 13\2
Ry R
Figures refer o each group (he percentase incidence of the symptom
B amussion on Acte 4 pitatory Disesses (1018)

There 15 N0 Joubt that the degree of sore throat and hoatse ol
and frequency of the jrritatings pain! al cough of febrile al:ﬂ;;
presents a contrast with influenzd nfection an exudd
is present on throat, then nfluenza 13 nlikely- Ho“.et\ﬂtf. o
absence of an¥ f these sympton 1gns is St 1 .P"m ‘;
febmile catart and such patien re clini ly » d\S(I'I\L',“ﬁ. 3h
from cases nfluenza e frequency &0 ormal st * feret
chest (about 3° pe 1) 1n febrl catarrh 13 not gr' l'l'les ar
from that 10 cases of influenz Radiolog cal @ T{I‘m —
pmbably shightly €@ moner febrile catarrh.
counts do not distingW! he the condition " e

Thus confronted by £¥0 patients, one with | e carart 1
other with nfluenz® the climeian would be hkdky ;h. w0
however ozen Of 50 of paucm breaks ¢ c\'miﬂ‘
conditions were © amined, 2 8 chance €X' " oS
fferentiation- obvious that ultmat® ap)

for certain diagnosss t pe achieved:
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mfe:tmn, though the q‘etemon o o
ljfmfrepmcom on 5 biood-plzte 18 ngp dequay, for Proof thay thes
8 the c:su.ram'e 2 becau-\‘c Of the EWSteroy of streptococral
camers
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agents are @tiologically concerned has been the result of extensive
experiments on human volunteers carrred out by the Commission
on Acute Respiratory Diseases (1947¢). Sterile filtrates derised from
the pooled nasopharyngeal secretions collected from 2 single donor
with typical febrile catarch were moculated into human volunteers
by causing them to inspire atomised droplets, Twelve of a group of
14 volunteers developed illnesses described as * minor Tespiratory
iitness * after an average incubation period of five or six days The
induced disease was only mildly febrile (mavimum temperature
99°8° F.); there was a sore throat, sneezing, nasal obstruction of
discharge; hoarseness of the voice and cough developed in half the
subjects None showed pharyngeal exudate The volunteers
appeared immune to 2 remnoculation of the same material twenty-one
days later, though at the same time other subjects who had receised
material twenty-five days previously from a case of common cold
developed minor respiratory illnesses similar to those observed in
the first group of volunteers, ‘The inoculations of material from the
A.R.D. case did not render the original volunteers immune to the
effects of material frorn a common cold, which produced in them, 21
normal individuals, nasal symptoms after a short incubation period.
The conclusions ansing from these experiments were firstly that
febrile catareh 1s tiologically unrelated fo the causal agent of the
common cold and secondly that it 1s a disease with a rather longer
1ncubation period than either the common cold or influenza.  Much
hinges on the vital question as to whether the induced minor respirz-
tory illness really was the same condition as naturally encountered
febrile catarrh. It certamly lacked much of the severity of the iness
exhibited by the *donor’ patient Fever was unconvincing and
symptoms were mild However, the clinical picture of an iness
dominated by a sore throat rather than by a cold does not spg!tg‘
that the minor respiratory illnesses were simple colds ‘\E“{" i ;
y tests suggested that the t d disease b-xnd
true * produced immunity agamst its own causative agent and faile
to smmunize against the common cold. None of the mlllf?;“’:
developing minor resprratory illnesses underwent & Signt “;‘e
change s the bactestal flora of the nasopharyns or in the kumlq s
count. Nor did antibodies to the influenza viruses de\'dOP !aln
therefore unlikely that the transmitted disease was a bzctenzl.;r e
influenza virus mnfection. On the whole, !he{eforc, the :;: :“t’ht
seems good that a febnle catarrh was transmitied, m-d tdazn\v
clincal differences from the natural discase were cvplamtcrlt’lm;'
by the fact that the experiments were conducted m the summ
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and posstbly also because of 2 state of partial resistance on behalf of
the volunteers. It is difficult to visualise much further progress in
knowledge of the ztiology of febnle catatrh by expeniments conducted
enly on human volunteers
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cuAPTER 8
THE SYNDROME OF ATYPICAL PNEU‘MOI\'IA

'HE existence of a form of pneumon'm clinically distinct from
yrdinary hacterial lobar of bronchopneumonia has beent recognist
or at least fifteen years The use of sulphonam
pcmcx\lm assisted in this recognitiot, though 1 the U

of treatment of pneumonia with specific ser2 had awahened interest

at an even earlier date in cases appnrcm\y dfferent
ztiologically from lobat pneumonta and termed for this:
pncumonia (Cole, 193 i

pneumoma The age ncidence has altered; there ar¢

1n young adults and more in elderly subjects, §

Yess clear-cut and the physica\ signs less rank.

patients do not yreld bactena in the sputum ¢! i

means or by mouse noculation- Tl

studied 10 Sheffield 1 the years when influenz? pidemics
n descrt X

consolidation

therapy was begun e

togical study because £ chemotherapy i

h as pneumocucci disappear 3P y fr
a

unidentified respond pormally
regard:d 25 bewng of P
reason the organism has not beent sent jmatsally ¥ h um ©
large enough aumbers for dcmons(m(ion by the a¥ tab 1.e¢:hm‘1“‘m'1
1n other €ases therapy 18 Jess SuCCess ul, an e
that the cause 18 a S!nphylocarcus pyogenes of o
and the clinical course in such ases i rom 1
ordmnary pneumococca\ pneumonid n Yy e S h
unresponstse character © ni emotheraP¥
sulphonamldes or pcmcllhn rases the POS:
of a!yplcal pneumonia due to 8 V1rUS or
There 15, however,
cases of :\typxca\ pneumont
cases 1€ encountcred m
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Epidemiology. Primary atypical pneumonia is commoner in
young adults than in either infants or the elderly. As encountered
in civilian practice, it appears to have many of the features of 20
infectious disease. Thus family outbreaks hase often been descnbed,
and in affected families a protracted incubation period of fise to
nineteen days with a mean of s2+7 days is discermble (Jordan, 1949}
Children are affected in these family outbreaks, and school epidemics
certainly occur.  Apart from the outbreaks described by Gallagher,
that occurring in a residential school in Britain in 1942, and described
by Herxheimer and McMillan (1942), may be quoted Extended
family outbreaks have also been recorded in Scandinavia (Hogeman,
1948) and in Ireland (Alton and Hickey, 1948). There are good
grounds for believing that these were outbreaks of primary atypical
pneumonia because of the development in the affected persons of 2
high titre of agglutinins for human red cells in the cold, Such cold
agglutinins were recognised as a frequent finding in the convatescent
serum of service patients with primary atypical pneumonia duting
the war years, and are not ch: istic of Q fever or psil t

As seen i servicemen, primary atypical pneumonia appears
p ly, yet i ing in incid during outbreaks of febrile
catarrh, An incidence of roughly one to ten cases of febrile catarh
was recorded by the Commission on Acute Respiratory stcasu[
{1944a), and this proportion was maintsined whatever the lenel 0
incidence of febrile catarth. A body of opinion also supports the
view that cases of bronchitis or of bronchiolitts with negative radio-
logtcal findings yet occurring 1n close contacts of cases U'f P"’““?
atypical pneumonia may 1n fact be due to the same ztiological :‘gﬂ;
No evidence in support of this view can be acceptfd um{ l:
hypothetical agent has been discovered It may be said, h‘{““‘n'
that it is difficult to discern any chain of infection in scmcemt'
between cases of primary atypical pneumonia as has been demon
strated 1n famuly outbreaks. .

Climeal /eatl;!m'. The onset of illness 1s usually msjdl%llﬂc.““r'i’:
lacks the abruptness and the pleural pain so cammon in ¢ o
pneumonia, Instead, a cold, cough or sore throst may f“gish"
unor resp y tilness until headache, malasse and sl'u\::;;mg‘1 e
1n the febrile phase There is now a dry cough, whic ";‘in“
frequent and irntaung It 1s often paml;SS; b.‘" mn m;':y.—s;uy of
some form of chest pain occurs on coughing, either subs ea .
at the costal margmn. As the disease progresses, s%‘;wr:lxspbﬁood‘
and 18 usually sticky and mucopurulent Occasiona g ’s s loner
streaked. ‘The fever, which lasts about 2 week or ten days,
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TaBLE 17
Physieal Swgns in Primary Aty preal Preumoma (Percentage Incidence)

1
i

Commussion’s | Curnen and
seres. athers.
Degree of diness . | |
. I H 13 ! - |
Moderately Jt N 74 | —
Feter P EH 95 §
T
Nasal congestion N 28 57 |
Faucial injection . 55 bg {pharyngitis)
Suffusion of eyes . 20 -
Cervical adenopathy . .o ~ 24
s,%u n the chest.
ullness . - N 41 34
Altered breath-sounds . + i
Réles . B o3 9
Rhonchi 43 b
Friction . - 7
Flud S - o
Bradyrardia . - H
Tachycardia I - ‘
Tachypnoa ’ — :1
_ Cyanosts . . — é i
Signs in the CN' S NN - H |
Paipable spleen . { ~ |
widespread controversy concerning their interpretation d]n y(.;;:]c
ted 4

lagher’s original descriptions (1940) an opacity origina b
hilum and spread fanwise along the main bronchus to apex of JSI;
Usually one, but occasionally two or three lobes were involved.
American servicemen the opacity 1s sometimes described asI btglaf";
nung in an 1solated area out in the lung field, but more usual yd::s:he
enlargement of the hilum from which the opacity extends towar o
periphery  The density 1s never 2s great 35 lobar pneum:cm’
and 15 either granular or homogeneous Although unffurm D;(’mltd
15 probably the common finding, other obser.\'ers dcscnbe’a r:f s
or even a milury pattern. Frequently the involvement s i
part of a lobe, extending usually from an enlarged Ma; st i
Lower lobes are involved more frequently than thc‘uppe;, ues may
lower lobes are equally affected. Such rac{mlag:cn! 2 miriphery
persist for days or weeks, clearing usually being from tI e 511 D v
towards the hdum, The average tume taken for resol u!} % et
to three weeks, but enlarged hilar shadows may persist jo

veeks, , o of such
¥ ¥t will be at once understood that the dvxifcrcnml @JE:V:;Z"&:“I
radiological appearances requires good X-ray technique,
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Their significance cannot be assessed in relation esther to nfuenza
or to primary atypical pneumonia at the present time,

Iliustrative cases of primary atypical pneumonia

The following case reports are of two patients scen in Sheffield
earlyin 1950, They appeared to form a part of two family outbreaks,
and though nat previously in contact, they were both admuted to
hospital within a period of three weeks. Both suffered relatively
severe attacks of the disease
CASE 24 Primary atypical preumonta

Mrs. C. )., housewife, aged 29, admitted to hospital on 4th February
1950, having been treated at home for a week as 2 case of pneumoniz.  She

Name Cace 24 [C.0}
Month February 1950

Temperatu=

Respiration and Puise

0} H -

rd

PENICILLN | Oy thegh uhuts

aoreomen] | ] [2[2[2{2]2

Fic 82 it

i it b

heezing of the chest during common mm:db:‘mp

Two weeks betore admission shnenng @ .
There was some P

ome malaise,

o
[N
B

usually sull':r]cd l;fom w
never been 1ll before "

d cough with grey sputum develope
:::%rb tel;:: ?c?tn co‘s:laalgm:rgm E week before admission and also s
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polymorphonuclears, and five diys later the total fencocytes numbered

Name Case 25 (M K)
| Fonn T January 1950 Fb] ]

o - = 7
£ s A T e 2 =
AV
o %
a0 i 10
20 120
RRIRL /
£ ol PN/ ] ] o0
]
&
< w 90
4 & 8
§ B s
3 il de
3
£« o
) L
vg
ol P Al ,,JL 0
eencieu | oly N b reba incto I
AUREOMYCN, 202{ 2122 biedmal
Fio 8§

11,600 per ¢cu, mm The serum showed & cold aggletinin titre of 1 256
O admisston and 1 10,000 five days later, nsing to 1 20,000 cight days
fterthis The secdimentation rate, which had to be performed at 37 C,
“u8mm  The spleen was felt for the first ime fise dayvs after admission,
Treatment sith pemcillin for the first six davs produced no clintcal
improvement, thaugh the temperature fefl Aurcomyan 10 dosage of
Joomgm six-hourly guen far four days produced wmmediate subgective
mprovement and a remarkable cdeaning of the N-ray shadows (Fig 57)
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A e . a1 e v

T ——

F1G 86-—Case 25 M K Pnmary atypical preumonia
Radiograph on the 12th day of illness, showing coarse miliary opacities
throughout both lung fields

Sputum, if anything, increased, but was still raised with difficulty and was

stngy and colourless Convalescence was, however, slow and the

enlargement of the spleen persisted even after discharge. The ¢old

agglutinin titre had begun to fall four weeks after admission, but was

elevated abose normal for a further four weeks. Serologically, no rise 1t

antitbodies occurred to exther nfluenza virus A or B, and no antibodies
R N Rt

one a titre of 1 128, the remainder being withtn the normal range v+
I . 32 or less using o 2 per cent Group O cells.
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. -

Pn'mary atypical Preumonia in 5 serviceman

The following cyse TEPOTL 15 also grven becguge the illness formeq
Partof g outbreak of febnile catareh, 5 2 nval training estaplygh.
ment, Semlug}calsmdzes did not Suggest that enther of the nfluenza
Lor Byere concerned 1n thys Patient’s illness

Cusz 26 Primary avpical preumonsq

JE B, aped 15 became gradually i on e 218t Febngary 1930 1o
Y oold, sore troat ang 5 9Ugh THe nose way blacked [,
Teter, and afien o fen days he improveq On the 26th he began 1o shier,
4 % fronty headache and heg renewed cough e ypy worse
L o 1h 27th, and hag Pans i the back of the thighs Cough was dry
‘“l’ll‘nmmg Therogce “3snormal  He hag had no'previous respiratory
trace € Whep S¢¢n on the 28 the femperature was 105 F and
Rilse 80 (e 53)  The fae won fushed. with shghtly ‘e, aascq lipa
hhe T3 uers Slistening an gpe t0REUE COated  The ppgd yas obstructed,
e Phary e o enecy 204 the tonsillar glands were shightly enlorged  Tre
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chest showed an area of fine riles at the left base with altered breath-
sounds. A rhonchus was heard in the left axita

Fever and cough continued, and yellowish, mucopurulent sputum was
raised from the 1st March onwards ~ On the 3rd there was shght hoarse-
ness of the voice, riles were still heard at the left base, but the breath-
sounds were normal. The sputum was streaked with blond Vo
on the 2nd March (Fig. Rl chas od - ot =
the nght
opacity W
7th March

Name Caoe 26 (TE B)
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27th RTaeot /M
b .
ere not made, but the patent ¥
cumealty well at the time the ast X-ray film was taken. 1
i i i ical
Interpretation of the radiological findings 12 atyp
preumonia —
The findings i the pauent ] E B ace of snmchmtx;\;c:r;mman
they illustrate the great Aufficulty which anses 1n the
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The following patient, Miss B N | tHlustrates 3 case of pulmonary
collapse occurnng durng a munor resprratory tlness

Crse vy, Pulmonary collapse of unknoun ongin

Miss B. N, aged 24, derelaped 2 cald and shght cough on sst
October 1951, She had shght malmse, but caugh had persisted, and after

Fio 9a—Casc 27 BN Pulmonan collipse of unhnowp onsm

Fie 92 —Radwagragh on th
ph on the uth day of inkse shewany » tryimnk ir shadiss at the
sl taoe Eateral Xoray sugested an mteedabur effusion  1he rht Joser Job
28 normally expanded
l\mkm attack of coughiop there was a Iittle blood-sire shed sputurm on the
o Qetober  Her previons chest \erave had wans huon quate nornsd
Wt on the gth Octobur {115 g2) there was « shadow tatendding from the

;.mrh 99 -Radwgraph on the 10th dan or dnss 2o dins ahes Fae So shown
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cases 1n servicemen with radiological abnormalities in the chest
during outbreaks of upper respiratory mfection. ‘The subjects
suffered from ilinesses with fever, cough and sputum, and resembled
cases of atypical pneumonia, in that the chest showed radiological
opacities confined to bronche-pul Yy seg in one or more
lobes, usually in the lower lobes, Robertson and Morle considered
that the anatomical localisation of the lcsions in dependent segments
indieate that an aspiration of products had occurred feom an assocs-
ated upper respiratory nfection, and that the condition was unlikea
virus infection. Yet they classified their patients as suffermg from
primary atypical pneumonia.

It will thus be apparent that considerable controversy exists con-
cerning the interpretation of the radiological lesions of prmary
atypical pneumonia, and thus of the syndrome itself. This 1
probably because so little is known concerning the underlying
pathology or of the pathology of the minor radiological abnormalities
of the lung. Thus, there is no reason to think that all the vanous
radiological changes described in association with the minor respiratory
illnesses are necessarily of the same pathology or atiology &
are those associated with the syndrome of primary atypical pneu-
monia, The fact that radiological changes analogous to those seen
1n the latter condition are found in cases of psittacosis and of Q fever
is evidence that they can at times be produced by infectn e processes
imtiated by virus or rickettsial agents.

Pathology and diagnosis of primary atypical pneumonia

As the condition is rarely fatal, few observations other l?m.rl
radrological ones have been made concerning the actual fung Yesion in
primary atypical pneumonta. Parker, Jolliffe and Finland, ho\\e';;fcv
described in 1947 the autopsy findings in eight fatal cases e
lungs showed scattered non-crepitant areas, and on the cut surl nc:
remarkable greyish miliary nodules, chiefly in the lower lob]:s i
lestons comprised an alveolar exudate of mononuclear cells a;;am
infiltration with plasma cells in and around the \\;'lls of b‘run; o
and blood-vessels  An ntact bronchiolar epithelium exl.stei €mn
n cases with polymorph cells within the lumen, and I);l_s ﬂ:ﬂml
presented a striking contrast to the findings in fatal cases of tn
already described.

In Iife, the serological changes f und in e &

ical pneumonia of unknown ztiology

f;y;fs !he;:lppe;\rancc of cold agglutinins and, m addition,

f
in the group of cases @
found in the g l(}:ﬂdY refersed

agg[u(lnfﬂ!
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and becomes of greater significance if enhanced in a later specimen
The bined clinical, radiological and lab y data serve to
build up a positive diagnosis of primary atypical pneumonia, Lack
of response to penicillin is important, Response to treatment with
antibiotics such as aureomyein, chloramphenicol or terramycin is
not, however, of value in differential diagnosis because some patients
show this effect and others do not (see Chapter 14)

ZEtiology of primary atypical ppeumonia

The earlier observations on the sputum and nasopharyngeal
secretions of cases of primary atypical pneumonia suggested that
the condition could be transmitted to a variety of laboratory animals
Control studies with material from healthy individuals or autoclaved
specimens soon showed that the lung lesions observed in the animals
could be traced to an inapparent animal infection whith had been
latent pror to the inoculation.  Latent viruses capable of producing
pneumonia after activation have been found m mice (tn whem
several different virus agents are now hnown to be capable of pro-
ducing latent infection of the lung), in hamsters, cotton-rats ;nd pigs
Some of these animal agents appear to be related to the psiteacosis~
ornithosis group of vituses; others are unrelated  But, in genesah
the agents are only capable of producing pathological effects m.tht
lungs of the animal species 1n which they eccur in nature. Culthva-
tion in fertile hens’ eggs often fails with such viruses  The agents
are also pneumotropic, and produce no lesions outside the respm\{ﬂf
tract They must be inoculated intranasally under an anzsthetic 1
2 lung leston s to be produced. . ble

In 1944, Eaton and others described the recovery of avirus caP“rs,
of producing lung lesions when inoculated intranasally under an & -
thetic mnto cotton-rats. This virus was cultivnt?d from the SP“:“’
of a case of primary atypscal pneumonia by amniotic moculeu}r: c‘me
hens’ eggs  The lungs of the infected chick .embryos.“erlc 'ﬂu "
for the cotton-rat, and produced in 2 proportion of animal sI}: ?;’mg
areas of consolidation at the lulum or spread throughout “fms "
and looking macroscopically tike the lesions of mﬂucr;zs nt’ e
mice or ferrets  Eaton attempted fo guard agamnst th; a eccmztml
won of the cotton-rats by their own pheumotropic virus ! y v aainmin
them wath a strain of the Iatter agent before use. Healsomait o
the virus obtamed from sputum by passage only mlcgg:-]ﬁions n
studies with sterile egg matenal did not produce mjhns i the
the cotton-rats of the same character and frcquencs)u o ible
fected chick embryo Jungs Hamsters were a
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utoclaved material rarely produced cases' © of atypical pncumonu

nd only occastonal instances of minor itlness. Tsolation of

olunteers Was extremely rigid, and on one occaston when autoclave

naterial gave apparcm\y successful transmission of disease it ¥

FI16 95—98.—H:smlogy of pneumoma due to the VIrus of Eaton in
tton-rats and hamsters
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atypical pneumonia are the influenza viruses. In fact, although
sporadic cases of primary atypical pneumonia have been recorded
during influenza outbreaks, it is exceptional to encounter this

d in i with infl virus infection. When it
does occur, the possibility always exists of simultaneous infection
with more than one virus agent, so that there 1s no proof that the
lung lesions are induced by the mnfluenza virus.

‘There 15 no theory available concerning the ecology of the hypo-
thetical virus of primary atypical ppeumonia which gives any clue
to its mode of survival and transmission. Analagy with the pneumo-
tropic viruses of animals would perhaps suggest that if 2 human
pneumotropic virus exists, then it is more hkely to be present ;n 2
qui or latent condrti d with any pathological
lestons than the converse. The reason for its association with such
lesions might be explained by some ci affecting the lower
respiratory tract, such as an increased accumulation of secretion, of
perhaps an increased blood-flow. The pathology of herpes lab!alxs in
man suggests that the herpes virus is quiescent for most of its hfe
within its host. If the litter experiences what Andreses has
described as a “ jolt °, and which may in the case of herpes bea cqld,
or an attack of pneumonia, or an injection of some foreign mater.ul,
the host-virus balance is upset and lesions appear. It scems possible
to the author that some such * jolt * may convert a Jatent pneumo-
tropic virus imto one productive of pn.thnlogical .lcsmns. Th.ls
would explain the increased incidence of primary atypical P“‘“."“”"“
during outbreaks of febnle catarth—a disease due almost certainly 1

a different virus,
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CHAPTER g
PSITTACOSIS AND ORNITHOSIS

THE existence of a relatively severe disease of the respiratory tract
with pneumonta, and traced to contact with infected parrots or
budgerigars, has long been known (Ritter, 1880). Extensive out-
breaks occurred in several countriesin 1930 The virus of psittacosis
was first recovered in Brtain by Bedson and others (1930), and
independently in Germany by Levinthal (1930) 2nd in the U.S A
by Krumwiede and others {1930) The infection produced by
thus virus was at first regarded as 2 severe and often fatal complaint,
but milder illnesses due to the same agent were later recorded 2nd
similarly traced to contact with sick parrots or budgerigars, The
recovery of simular viruses (ornithosis) from fulmar petrels, pigeons;
domestic fowls and chicks from 1938 onwards Jed to a realisation
that psittacosis 1s only one of a range of virus agents pathogenic for
man but usually associated with birds. Human infection derived
from infected petrels, pigeons and so on was also recorded in .the form
of sporadic cases or in small outbreaks, though it was realised that
such infection was frequently accidental, and by no means as frequent
as would be anticipated from the widespread natural occurrence of
the viruses e
The description of cases of atypical pneumonia from the mid l\e
1930’s onwards led at first to the expectation that viruses n'f inc
psittacosis-ornithosis group would be found to be stiologically
concerned A few such cases either occurring sporadically or ¥
outhreaks were, in fact, found to harbour viruses suchasthe mc{nnZ:E
pneumonttis agent of Franas and Magil! (1938) or the s'F"‘;;“S‘m
Eaton, Beck, and Pearson (1941) and these agents are "{’“d f:ﬂm
to belong to the same group of viruses as these dcn\e; i
birds. The majonity of cases of primary atypical pneumoniasa B2
tv (10 per cent) serologicd
yielded no such agents, but m a minory (10 pt  related 1o
changes occurred which suggested infection by an agent rei an
Ider in type than psittacosis, 37
psittacosts.  These cases were mlder in typ! . F & infections
their exact relationshup to the psittacosis group of ¥irus

unknown . . . . o
The viruses thus concerned in the pslttacosxs—m:mthasxs g f

h i4
passess stmular jogreal ¢ an 5! oy be

ize than the sfluenza viruses,

h larger in s
They are larger i the
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pupil changes and weakness of the cranial nerves. The leucocy
count is normal, or a leucopenta may be present. Convalescence
slow in severe cases, and relapses may occur,

Death is more likely in elderly subjects, and the disease |
apparently mild in those under 20 years of age It seems probabl
that many mild illnesses escape attentron unless contact with s
birds suggests the possibility of infection from this source, Thu
among a group of five cases among keepers at the London Zo
recorded 1 1939 (Troup and co-authors, 1939), two patient
developed attacks of pneumonia and one dred, two suffered attack
diagnosed as influenza, and the fifth experienced an 1llness accom:
panied by cough and sputum with abnormal signs in the chest A
wider use of radiology 1n minor illnesses would probably result i
the frequent detection of changes 1n the lungs which were
unsuspected clinically.

The six cases described by Eaton, Beck and Pearson (1941) frf’m
whom a psittacosis-hike virus termed the S.F. mcningop.neumv.mlls
strain was isolated were all severe illnesses. The mutial patient,
who had not been in contact with parrots or other psittacine birds,
died with a broncho-pneumonia Three nurses who nursgd the
patzent were taken 1ll and two died. Two laboratory assxsl?m:
working 1n the laboratory where the virus from the earler patien
was under study constituted the fifth and sixth cases, which were
mulder. Other stances of patient-nurse contagion have b“‘;
recorded in infections with the psittacosis—ornithosis group "r
viruses, and such contact-infections appear often to be severe o
fatal

Pathology and diagnosis . "
The morbid anatomy of fatal cases of psitta?oms is lhatlof :::n!
solidation of the lungs, of focal necrosis of the ].Wcl', and en :ll\;gas e
of the spleen. Hzemorrhages may be found in organs suc e and
adrenals and muscles, and the bram and cord may be conges

N lestons is that
edematous  The histological character of the l"mgc:lsllinﬁlmﬂﬂ"

of a confluent broncho-p with rosed
of the alveolar walls and formation of an alveolar c'(ud:':te lclvpxg';m
of lear and polymorph Jear cells. The overa e
however, suggests that infection by th " blood
1s known to be so because virus can
during the first week of illness. i o of the
Dxaggnosls can only be made certain byva demorl:(:i;o\tﬂd by
virus concerned or by serological means  Virus can

e virus 1s generalised,
be recovered from th
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Q FEvgg

Ir wouly have seemed tidiculoyg to haye ncluded 5 chapter o,
for eraf this book had SR Witten CVen ag lipefo asseven yeaps ago,

Men Were thought © Infecteq by 1n, almg nfected cattle.tyck
i on, though lheorencally Possible, o been
s

bregg, Y atypical pp, PRI2 among trogps the Us 4
nd elsew he, Ied to Mtensy o Studtes of POsstble ®tialogic] agents

Trane; s fighting 4 lTtaly 10 suffer from,
“2plos, kS Of fobpye disease early”,, 944 Radiologica)
Tmingy; chest fevealed ¢, frequene cYistence of pney,.

AN} obyioug 0ntact with an antmal hoge
eend of the war, Q fever has been fanna .



e Q FEVER

among meat-packers at factories in the U.S.d., among dairy-
farmers in California, and in Germany, Switzerland, Greece, Turkey
and Morocco. In Great Britain a small outbreak of Q fever occursed
among the staff at the Royal Cancer Hospital, and this was traced to
a source of infection from dairy-herds in Kent (Marmion and Stoker,
1959). A recent outbreak occurred at an art school in Canterbury,
and it is possible that the unwrapping of a statue packed in straw
was the initiating focus of this outbreak (Harvey and co-authors,
1955)  Straw has been thought to be the cause of outbreaks else-
where, and as the rickettstz concerned in Q fever are unusually
stable, survive desiccation and persist in dust, this hypothesis 15
quite a reasonable one.

Studies have recently been made by Stoker and others (1952)
on sera from blood-donors collected in various parts of Britam
Kent and Devon, Gloucestershire, Wiltshire, Derbyshire, North
Wales and Oxfordshire have all yielded evidence of the existence of
Q fever 1n man either because of recent cases or by the detection
of antibodies mn sera  As antibodies persist for a long period after
infection, this can only mean that Rickettsia burneti 1s, and.hzs been
for some time, 2 cause of endemic and possibly of epidemic QIscas:
i Britain, The mode of spread of infection will be con}ldmd
below, but cattle seem to represent the usual anjmal reservoir fm.m
which the human disease 1s derived  This 1s not n:c:ﬁszﬂl}’ soin
all parts of the world.  For mstance, in North California (L‘""“;’
and Clark, 1951) sheep and goats are appam:n]y more heavl)
infected than the cattle, whereas dairy-cattle furnish the resenoirin
Sauth Califormia (Huebner and Bell, 1951).

Clinical features )
Most observers agree that Q fever is an acute febrile

symptoms 1n the early stages suggestive of mﬂ.uenza
d{lr::ian of fever 1s, however, longer than 1n mﬂucnzva. a_m‘{wﬂ:b :‘:
tilness progresses the picture 1s cssentiz”y.thzt ofa Eyrcx::; ey
any obvious localising symptoms or Signs It is dphzst pm',
necessary to stress that, with the exception of cough an : e
symptoms or signs referable to the respiratory tract arnd g
mmnent. The signs 1n the chest are also mdtﬁm‘;& 301 esearble
radiological changes are frequently found, the cases do fn\ie\\,
ordinary bacterial pneumonta from the clinical pmr;l oncc T rable
The detatled symptomatology may be seen by ri ere pAp
18, compiled from the reports of various wor "s:ib e
reported by Denlmger (1949) from South California and by

disease with
The average
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172 o FEVER

hypochondrium 15 tender to palpation. Doubtful * rose-spots’ have
been nated on the 2bdomen infrequently.

’!‘he duration of the fever and of the disease as a whole is etremely
variable, The American airmen were febrile for from two to eight
days after admission to hospital, but in California the duration %25
from two days to as long as three months, with an average of teato
sixteen days  The severity of illness is equally variable, and many
patients have exhibited an extremely mild illness, Nevertheless, the
incidence of radiological changes 1s reported to be high ameng
patients admitted to hospital, In such, localised areas of riles with
altered breath-sounds and slight change in percussion resonance
may be elicited in the area presenting abnosmality by X-ray The
opacities, which are usually single, are frequently segmental, but
occasionally lobar. They may be dens and uniform in character, or
hazy and of 2 * ground-glass * structure. They oceur chiefly in the
middle or lower zones. There 15 an absence of hilar enlargement.
The changes are ionall panied by a small collection o
pleural fluid  Oprnions vary as to whether the opacities are similar
to those found in primary atypical pneumonia or not. Howeser,
in the cases which occurred in British troops in Italy the denseness of
the opacities and their relatively sharp delineation suggested 2
bacterial pneumonia; Jacobson, Denlinger and Carter (1949)
from Los Angeles, similarly consider that the shadows cannot be
distingwished from p 1 i

The frequency of 2bnormal ra
nclusion of mild illnesses 1n the sample under s
that a proportion of cases of Q fever have no
logical abnormality  If found, lung opacities usually
when the fever 1s over, but occastonally resolution 1§ protract
may require several weeks for completion.

In the series of 180 patients 1n No{th Caihh :
and others (1951), there were 30 patients whose v
than a mon(thgs )Such pmtmcfed severe tllnesses differed h"lh': f:"):
the shorter illnesses 1 symptomatology. Hepatomegay ction
observed 1n some, however, and evidence of hepatic d;!f;'in!ht
developed 1n 4 patients  Evenafterthe fever was over, patien Yon

ily tired and depr:sscd for long
older age-groups remamed eak, easily t i eve complaint.
pertods, and 1t 1s clear that Q fever may be quite 3 5evC

du?lchcnl changes is reduced by the
tudy, and it 15 known
demonstrable radio-
begin to resthe
ed and

fornia described by Clark
er lasted for more

Pathology and diagnosis o
Q fever is rarely fatal, so that there is little opporiumity for

8 pe ©
examination of the pathology of the disease 1n the average 1P
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usually normal, even in patients exhibiting meningism. (An
account of the characters of strains of R. burneti recovered in Brtain
is given by Stoker, 1950.)

Epidemiology

There are so many possible sources of infection of man from
infected animals that 1t is clear that no one source s likely to be
responsible in every case. Many human outbreaks have occurred
1n those engaged in the care of dairy-herds, or in the slaughter-house,
or in meat factories. Dust from infected hides or bones can readds
lead to infection in man by inhalatien, and it does not seem necessary
to invoke the aid of ucks, though these have been shown to harbour
Q fever rickettsiz. It is difficult to belicve that insect or anthropod
hosts were not at some time in the past concerned in the ecology of
R. burneti, but the accidental infection of man is clearly unimportant
compared with its normal almost saprophytic existence in other
mammalian hosts. 3

The disease in cattle is usually inapparent, and rickettsiz are
excreted in the milk, urne and dung, and are found in particularly
hea ion m the pl from p! fent cons Infec-
tion by the ingestion of saw milk, or even from pasteurised n}dk.
which may still contam viable rickettsiz, is also theoretically possible,
and may be responsible in those individuals who have not come into
contact directly with the immediate environment of cattle. ;ﬂ
some areas, sheep and goats rather than cows are behieved to be the
anumal reservoir of the rickettsiz. .

The most baffling outbreaks of Q fever are those which haf\e
occurred explosively, this suggesting 2 simultaneous infection DI:
group of persons.  Infected straw or hay harbouting dust from C‘“;“v
dung may be responsible 1n some such outbreaks. ()cfasmn] ol
dust from wool handled 1 a wool-carding plant of of bones in 28! :m‘
works may stmilarly be responsible. The clothes of 2 ’;;:uce
handling cattle excreta or placentz could similarly become 2 o
of mfection of other humans, and it is probably by such mm‘ on
means that the disease spreads to human groups. Dn:ct‘mﬂ“:g: :
from man to man does not seem to occur at all common y&:iduxa‘ls'
for nstance, 1n a post-mortem r00onh when 2 nlfmber of in
may acquire an infecting dose of viable richettsiz.
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CHAPTER 11
THE COMMON COLD

It seems almost superfluous to attempt a definttion of the common
cold So persistent and ubiquitous is this affliction that there are
few differences of opinion concerning the clinical phenomenz of
the cold. Nevertheless, the border-line between the minor respira-
tory illnesses seen during epidemics of mfluenza or of febile
catarrh and the common cold may be impossible to define, not isit
possible yet to identify the various clinical manifestations of the
infection produced by the vitus of the common cold itself, for pro-
gress 1n Tegard to knowledge of this agent is pamfully slow. For the
present, therefore, it 1s Jesirable to define 2 cold 2s an acute infection
i rincipally the pharyngeal region, usually afebnle or
accempanied by a trifling degree of fever and constitutional upset.

Epidemialogy

Maximum prevalence of colds is experiences
winter, but apart from the first waves of infecti ¢
October, there are probably few periods in which imcidence D the
community could strictly be regarded as epidemic. Theseis indeed
a continued endemicity punctuated by school outbseaks near the
beginning of term and by family outbreaks throughout the winter.
The r <~ sorcan hrinps some celict from prevalence, housv‘er.
but . s
If se. . "
instance, when 2 number of people embark o a SIIP IVL s = »
then the colds tend to die out antil contact is made ence again wit
another popul Similarly, s1ies which owing to the
weather bec;me cut off from the rest of the world expenence fte;d}ulrzr:
from colds during these penods. Paul and Freese (1933) ’;'OU’" ‘lht
the people of Spitzbergen are largely free from colds u[l:;ngﬂ‘fﬂ
winter, when they are isoldted from the vest of the“‘"’?}:in‘a o
though thts 1s the period of rmmmum temperamrc. . h, o e
days of the arrval of the first ship in the spring, even s t 95 r:’ dly
board are i normal health, culrf; break <;u:;snfr:srﬁ P
through the populatron on fand, Arctc €Xpio s
coldsgin pu).i- I:eglons, yet may develop them 1f clothes or blanke
stored for months are opened, 0T 'az
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4 in the automn and
on in September and

soon as they retust home
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Such expersences would suggest that normally constituted com-
muaities lning in towns are being continually reinfected from with-
out, and thus neser astain the freedom from colds enjoyed by people
ining in isolanon. Experience in schools in Great Bntmn has
been recorded by the School Epidemics Committee of the Medicat
Research Council (1938) and by Cheeseman (1950)  Peak ictdence
appears in the first four weeks of the term, though there may be 2
second peak towards the end of term  In schools also there is 2
cunously higher attack-rate in girls (1130 per cent tn vanous terms)
compared with boys (3-8 per cent)  As this sex difference 1s not
present during epidemics of mnfluenza, st seems probable that it 1s 3
irue phenomenon in relation to the common cofd  Nevertheless,
until the common cold virus can be detected, as can the nfluenza
virus, statistical records should be accepted with cautton  There ts,
in fict, considerable ignorance regarding the amount of morbrdity
due to colds in the general population. Some induaduals suffer
four of more attacks per year, othess suffer only once or twice  Age
appears to bring a stackentng 1n the number of attacks, but mn those
over 40 the fower respiratory tract becomes more frequently subject
to what 15 normally termed * bronchtuis *, and no one can deny the
possibirlity that such may be in some way related to the cold virus
Iisindeed remarkable that so little 1s hnown about the eprdemrology
and experience of the commanest 1nfecttan to which man 14 subject
But the probabulity exists that acute sinusitis, ottvs mede, bronchins
and even lobar pneumonia often follow n the wake of an ordwnary
oold, 8o tha responsibility for much major as weil as mnor liness
mght ultimately be Jaid at the door of the cold virus

Clnical picture

The onsct of a cold may be remackably sudden at a tme
»hen the sufferer has been 1 good health  Sneeztg, lacry mation, 4
. trekling theoat, discharge of a clear, almast waten fund from the
™« and a need for extrs handherchicfs comstinte the eard
BMPloms, The nose becomes obstructed, and the disiharge
\hxchn.s and appears purulent dunng the next few days  fhe
throat js only slghtly sore, nor 1s cough promment, and after naxal
mptoms have persisted for ten days or s0, normal health i< resumed

e exact patrern of diness tends o depend to <ome extent on
mdnidual factors.  In same there may regulardy be a sore throat ;n
e eatly phase of dtness, and the varce may losc s tone of hecome
lu,m.xh hosne, 1w others congh s expenenced, and durng the
#er phase of tliness substernal soreness may be felt and sputum may
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be raised. This is pzmiculaﬂy so in bronchitic subjects, who tahe
Jonger to recover from 23 cold than do normal indwviduals, fargely
pecause of the exacerbation of their cough and sputum. In others
the nasal jnvolvement, which always spreads to the accessory nasal
sinuses 1o some degree, causes intermittent blocking in the drainage
of these cavities, with resulting aching in the facial bones, and per-
sistent purulent discharge for three or more weeks, In some
children blockage of the Eustachian canal appears t0 oceur in the
course of the disease, SO that earache may be u(penenced, and if2
temporary njection of the drum is found 2 catarrhal otitis media has
pmbab\y developed.

Though pyrexi2 is infrequent and never considerable, 20 elevation
of temperature 1© between 99° and 100° F. may, occur on the first
day of 2 cold. DMoreovel, the individual feels miserable, may com-
plamn of chilliness, fatigue, slight headache of muscle aching. Sudl
symptoms are not sustamned 11 duration, however. Itis doubtful
whether the type of 1llness which begins with a brisk temperature

or blood—s!reaking of nasal secretion,
Phystcal signs are largely absent. The external nares ¢ n
and the nasal mucos2 engorged. Those subject herpes 1abialis
develop vesicles onthe Tips or face soon after the onset of 260
fauces are not usually frankly abnormaly though difatation of large
vessels and some swetling of the adenoid tissue on the¢ phap’ngtz
wall are common Post-nasal muco-pus M3y n behind th
uvula. The chest shows 10 signs unless the i
respiratory ¢ract condition or is about ¢ develop an 2
chus  In the latter €ase onchi oF rales

[Etiology and pacteriology - e

Although Kruse (1914 and Foster (1917) showed that colds

be roducged m hué\:m yolunteers by the nasal IBsnllanon of ?\}ler:od
ds. -

1S
nasal secretion from persons with al o; ez o e
workers (1930) confirmed extended ¢ sfc o s:n b
further progress has been made n ¢ stufiy o‘( ;‘ :'n e e e
ve €
Both 10 the and M Britain extenst P e of
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‘The work of the Cornmon Cold Research Unit of the Medical Research
Councit at Salisbury (Andrewes, 1949; 1950) has failed 1n stmilar
expeniments to find evidence of survival of the cold virus beyond one
generatton in chick embryos, Extensive experiments with 2 variety
of espenmental animals have also failed to indicate sunrval of virus
n these hosts, Chimpanzees were not used, but Dochez and
co-norhers {1930} had earlier shown that the higher apes are sus-
sepuible 1o human colds either by natural exposure or by direct
moculation,  The tests carried out at Salsbury have largely con-
sisted in the direct inoculation of human volunteers whe have been
under quarantine in strict isolation A variety of materzals bas been
tested  Aristng feom these experiments 2 aumber of facts has
hecome obvious, mostly from experiments with nasopharngeal
nashings fram patients in the early stages of osdimary colds, Inucur
lated human volunteers, of whom about 60 per cent are narmally
susceptible, thus develop a rmild syndrome conststing of mitiat
toughness or sareness of the throat, serous and then mucopurulent
nasal discharge, slight malaise and, uncommonly, fever The
mneubation petiod is two ar three days. The duration of symptams
Islesthan a week, Unfiltered or filtesed nasal washings are equally
infectine, but direct instillation of matenals into the nose 1s necessary,
and of the washings are dituted conssderably, negatne results are
obtained  Nasal washings are mfectsve if collected shorthy hefore
simptoms of a cold appear, but the duration of the infectivty afier
the onset of symptoms is not known for certain

The induced cold in human volunteers dacs not scem to he hights
contagious even when tested by contact ik ather snluateers who
haebeen segregated from the population for some wechs (Andrewes,
Lovelock and Sommeruile, 3951) J§n this expenment contact
between the volunteers with induced colds and the would-be reciprent
Rasattempted in various ways, and although no spread occurred, sume
eh}mrdpien( volunteers Jater succumbed to colds after contact with
0 indnvidual suffering from a naturally acquired cold

‘€ agent capable of gnving nise to symptoms mn volunteers v

smaller than influeaza Airus, and may be between 20 and 50 my n
dumeter, It sumives storage at —6 C far tao yean, and at
=19 C. for at feast a momth, There 18 no evidence as tu whether
serolozically dffercnt strams exist. The effect of remoculatin of
uman volunteers with the agent was not practised a1 Salishuny but
}' Speriments made by the Commtssion on Yevte Reyporators

Dicaen (1547), using materal from 4 case of common cold, -
§¥ted 2 fack of tmmunity to remnoculation with the same virus three
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weeks after a first inoculation. Nor was immunity induced by
previous inoculation of material from cases of febrile catarch or
primary atypical pneumonia.

Finally, although exposure or incidents causing chilling are
popularly believed 1o be important in the incitement of natural colds,
no consistent influence on induced colds in volunteers was exerted
by experimental chilling {Andrewes, 1930).

Extensive observations have been made concerning the naso-
pharyngeal bacterial flora in cases of common colds. The suneys
made at Manchester (Study of the Nasopharyngesl Flora, 1930}
and in London (Straker, Hil and Lovell, 1939) both showed that
no cansistent change in the bacterial flora of the nose or throat oceurs
during the acute stage of 3 cold. Some increase in the frequency of
recovery of pneumococci and . influenzee was obsersed during the
second week in colds studied in London, and these ﬁndiy'\gs may

indicate the reason for the } suppurative comy of2
cold.
Pathology and diagnosis of the cold

There 13 practically no knowledge concerning the pathological
changes which accompany the common cold, and so far no oppor:
tunity has arisen for examination of lesions induced in «penmmgz)
amimals. Vascular changes such as vasodilatation of the erectile
tissue of the nose and edema are known fo occur because of the
temporary effect of vasoconstrictor drugs on the nasal obstruction
accompanying a cold.  The nasal secretion in the carly stages cqnl;
tains few ceils, but fater, pulymorphonuclcar cells appear, “‘hxc
are probably derived by drapedesis through the nasal epithelium.
Tt 35 not known whether necrosis of the ci!iz(fd co.Iumn?r cells oceurs,
as in the experimental lesions of influenza virus mfectmn. ity

The differentia) diagnosis of the common cold is cn'mﬁned chiefly
to cond: swhich are accompanied by nasal congestion such as are
induced bv ch 1 logical or allergic infl 3 E"P"é""
to irritant gases or to chilling folloned by 3 hot, sx'uﬁy a\mm}: r\‘:;t
may cause turgescence of the nasal mucosa, \Vhlch‘ never"c i
resembles a cold for more than a brief penod. Hay fever or a! dr€ d
shinitis due to inhalation of pofiens is, however, acccmg::l;e prc’-
symptoms closely simulating a cold. Ma'“mu’mls‘:;mion P
valence m the «pring or early summer, canjuncm: X e raon of
congestian, ntense sneezing and relief by the a mmdislinguisb-
antthistamine drugs or by adrenaline may l}c[p to o pesiog
Chronic stuffiness of the nose due 1 asal palypi or accomp:







CHAPTER 12
DIFFE\RENTIAL DIAGNOSIS

Tut problem of diagnosis of the virus infections of the respiratary
tract has alrexdy been idered from the [ab y standpoi
It has been made clear that the discovery of the wtivlogical agents
concerned mn the various clinical syndromes depends either upon
cultivation of these agents in the laboratory or upon serological tests
But there are two serious drawbacks to the wider diagnostic use of
these tests, In the first place, the results are often retrospective,
m the sense that the patient 1s well before the answers are available
either because of the time needed for the identificarion of a virus of
because a convalescent serum is necessary in order to compare the
antibody levels at two different times. Secondly, the work is of 2
highly technical character which fs often beyond the powers of a
routine diagnostic laboratory. ‘Therefore the duagnosis of individuat
Mlinesses met with in climcal practice cannot often be based upon
exact lab y proced however infi e these may be
from the standpoint of epidemology.

It must be obvious, therefore, that in the acute stage of illness
diagnosis stll depends upon a careful clinical apprasal, This wll
require to be based upon the symptoms and signs which are found
and on other relevant nformation obtamned concerning the hmk‘h of
close contacts of the pattent. The detailed nosology of the “""’”’f
clinical syndromes has 1n fact been stressed in the eather chapters };]
this book precisely for this reason, because practitioners are stil
called on to exercise chnteal care and discrimination if they deste 10

make an accurate dragnosis . ;
It 15 best now togappruach the problem of diagnosis f:’omt;re\
oppostte standpoint to that hitherto adoptcdx Let us consider
chief clnical forms m which these vitus infections of the rcsrim';l;tifh}"
tract present themselves, in order to discuss more adcqu'an yu o
differentiation from other conditons. To }h;s end, it ‘;no o
necessary to use names for these forms which are d:w:s G e
mtiological sigmificance, in order to emphasise the ou
fetures of the various clinical patterns.

i igin (P.U.O.)
(@) Pyrexia of unknown origin (] ..
Under this heading can be meluded all stinesses characr;nscci %f
pyrexia of exthes short or tong duration and with an absen
182
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various virus infections of the Tespiratory tract is therefore most
helpful. In influenza and febrile catarch, though there may be
obvious physical signs in the chest, the lung-fields are radiologically
clear unless a bacterial complication has supervened. But the
majority of patients with primary atypical pneumonia, psittacosis or
Q fever show radiological changes in the Jungs by the end of the first
week of illness, The actual appearance of the X-ray opacities in
pul plications of the virus inf may be difficult to
distinguish from bacterial preumonia, or they may at once suggest
the diagnosis, But once a chest lesion has been demonstrated
the case ceases to be one of P.U.O., and differentiation from other
pyrexial diseases becomes much more obvious  Before considering
the Iatter conditions in greater detail it may be as well to point out
the negative findings in the virus infections of the respiratory tract
during the early stages of illness, which may be also of differential
value,

The height of the fever in influenza and febrile catarch rarely
exceeds 103° F. and if a temperature of 104° is reached, it is usually
mamtamned for only a few hours.  The puise rate is usually raised in
proportion to the height of the pyrexia, or is relatively s]ow.. ‘The
respirations, though rapid in rate, are pot distressed as in the
tachypneea of a bacterial pneumonia. The actual degree of illness
is slight 1n all the virus infections compared with systemic conditions
such as enteric fever, but an exception must be made for zh:Aaged
person smitten with infl who may be extremely p amd
1ll.  Another negative character in the virus lnfccuons. is the absence
of 2 polymorphonuclear leucocytosis, so that the ﬁndmg.ovf 2 !m;o«
cytosts will at once lead to a search for some other condition or for
a bactersal complication.

l;f doubt cnﬁceming the duagnosis still exists ?fter' a csrefll:l
chintcal examination has been made, the epzdemxol?gm! b:‘c -
ground of the case should always be explored. The existence Duz;:
explosive outbreak of pyrexual cases at once makes the siuation mmd
more obvious, For, apart from outbreaks of faud-poxson{n% .
enteric fever, n which the contacts are likely to have been inl ]f)si‘ﬂ
from a common source and 1o have almentaty symptoms, €tp

i influenza, febrile catarrh or Q
epidemics are more hkely to be due to influ ,h e family
fever than to any of the other pyrextas Ofxeﬂ;b 0\\)‘ s then
practitioner sees only a smafl portion of 2n "'l‘ ;"" . e important.
that the numbers of smitten persons in a family becom ‘dp fhivn
e febrile condition mzh‘ 2 tafl'; 2 e

Influenza 1s of course h
1 1 of most bers 1 a
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and sometimes seen as an associated condition during an epidemnic of
mnfluenza, soon reveals its identity by the intensity of the diarrhera.
It is hkely that a good many of the illnesses termed * gastro-
mtestinal flu * are actually due to Sk, sonner However, there 1s the
other condition of gastro-enteritis of unknown wetiology which 15

demic or epid; 1t mnerd and which may or may not be due
to bactenial or virus agents. It is certainly unwise to regard any
sliness in which diarrheea s prominent as being due to a virus infec-

gastro-enterttts has been discovered, then the relationship of the
respi i which may pany this disease will become
evident For the present, diarrhea with or without resparatory
symptoms 13 an wdication for bacteriological investigation of the
stools.

Tuberculosis  Everyone can eite the case of pulmonary tuber-
culosis, or even of miliary tuberculosis which was first diagnosed as
influenza  But the onset 1s rarely sudden and previous shght
malasse, ar a cough, or some chest pain occur prior to the de\{lap-
ment of pyrevia. There 1s no golden rule in the dugnosis of
pulmonary tuberculosss, partrcularly i a young adult, evcept to
consider the possibility and to obtain an X-ray of the chest as soon s
1s practicable,  There ts certamly no necessity for there to pe sputum
etther mucopurulent or with hemoptysis, nor may t'hc sedimentation
rate be hugh, but cough ts almost mvarizble, even in the early case;
Relance cannot be placed on abnormal signs in the chest, though.l
signs at the apices are found, then the possibility of tuberculosis Is,

ey frequeatly absent i muliary tuber-
cull}):fs ::mmry symproms e B 'y-- - £ oha antic qtion
of an olc :::
oo Iy will make the di clear, In

chest, and perhaps spl s
any case of continuing pyrevia i a young adult enquiry sl;lou}l:nl::
made as to a possible contact with a case of tuberculosis i th'c i
or at nork, and mvestigation of the sputum or of gastnic ‘;nash:j?}msx
acid-fast bacilly should be pursued m all cases 1n which 1

- 1 1c1ous
R A rculous meningttts has become of

The early diagnosis of tube; a
paramount ]mpormncc now that treatment with streptomjcin

i TE 1S
become avalable In the case of tuberculous meningiis the
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ususlly a period of vague iliness and perhaps personality changes
before the anset of headache, vomiting and signs of memingits.
Lumbar puncture is essential for the diagnosis, and o 3 child or
young adult who is pyrexial also has defintte neck stiffness, then an
eamination of the cerebrospinal fluid is certamnly necessary. The

ingism which ionall T an acute infection such
a8 an apjcal pneumonis rarely persists for more than a day or so, and
should nat cause confusion, The discovery of an increased number
of cells in the C.S F. does not, of course, mean that the diagnosts s
one of tuberculous meningitis, for there are many relatieel benign
causes of a pleocytosis,  But nonc of the acute vicus mfections of the
Fesprratory tract under discussion js normally accompanied by a2
change in the C.8.F, Decrease in the chloride or sugar cantent of
the CS T, 13 evidence in favour of tuberculous rather than of benipn
hmphocytic meningitis.

Bracellosis As a cause of pralanged pyrevia with few localising
33, bruceltosis has a definite place in the differennal duagnosts ot
the conditions under Tderati pl 1y, arthritie signs
o pains fn the joints and a leucopenna of 4,000 cells per cu mm or
Iess are helpful to the diagnosis, A nsing ire of agghutiims fas
brucelle 1n the serum or cultis ation of bruceltx from the blood are
nrecessary for positine diagnosis of this condition,

S'Hbamlr bacterial endocarditis. "The development of fever woa
subject already known to suffer from rheumatic or congenttal heart
"'{‘"56‘ such as patent ductus artenosus, rarely canses confusion
with influenza.  Dut the cardiac SIgns are INCONSPICUNUS 11 Swie
€ases of subacute bactenal endocarditis, and unless care is taken to
Yook for Ginger clubbing, sphnter hemorrhages n the finger-nals or
fetechiz in the conyunetivie, splenomegaly, or red cells and casts in
the rine, the true dragnosis may be missed  The tever is bikely to
be intermuttent and perhaps panted by nigors, |
“mrtoms are slight, the cardiae murmurs may change 1n ntensaty,
andblood culture will reveal the true dragnosis
. ectivur kepatitis. This will only cause confusion in the pre-
Wene stage, and once jaundice has appeared the cause of the
F¥T2 wil} he obvious,

ltdistase, The wsual elinical picture with jaundsce 18 unhikely
1a%¢ 3 source of confusion, but there 1s another vanety with mentns
<M or actual meningitis which may be more confusmz  The
P"W}m of cclls in tacresed numbers 1n the C.§ T makes a virus
ection of the respiratory tract unhibely. The dugnoss of Weil's
u“;‘z"q‘fnds on the demonstration of a nising titre of agzhutining
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fxnd Semetimes seen as an associated condition during an emidermic of
mﬂ'uenza, soon reveals its identity by the intensity of the darrhaa
‘It is likely that a good many of the illnesses termed ! gasteo-
intestinal flu * are actually due to Sk, sonner However, there is the
other condition of gastro-entenitis of unknown ztiology which is
endemic or epidemic in meidence and which may or may not be due
to bacterial or virus agents. It is certamnly unwise to regard any
tllness 1n which diartheea 1s prominent as being due to a virus infec-
tion belonging to the respiratory group. Diarrhaa is not a normal
symptom of influenza virus infectron, febrile catarrh, primary atypical
pneumonia or Q fever  When the causal agent or agents of eprdemic
gastro-enteritis has been discovered, then the relationship of the
respiratory infection which may accompany this disease will became
evident. TFor the present, diarrheea with or without respiratory
symptoms 15 an 1ndication for bacteriological investigation of the
stools.

Tuberculosts.  Everyone can cite the case of pulmonary tuber-
culosts, or even of miliary tuberculosis which was first diagnosed as
mfluenza Dut the onset 1s rarely sudden and previous slight
malaise, or a cough, or some chest pain occur prior to the de\c'lvp-
ment of pyrexa. There 15 no golden rule i the diagnosis of
pulmonary tuberculosts, particularly i a young adult, except to
consider the possibility and ta obtarn an X-ray of the chest a» soon 25
1s practicable.  There 1s certainly no necessity for there to be sputum
either mucopurulent or with hemoptysts, nor may the sedimentatton
rate be high, but cough 1s almost mvanable, even in the early case
Reliance cannot be placed on abnormal signs in the chest, 'h""gh,'{
signs at the apices are found, then the possibility of tuberculosts §5,
of course, increased. ber-

Respiratory symptoms are frequently absent 1 milary tul "n
culosis except when spread has occurred as a rcsultvof ?hc :scm:m;e
of an old lesion such as a cavity, but the high swinging ferer, thc
degree of tllness of the patient, the radiological appearances in (’“
chest, and perhaps splenomegaly will make the diagnosis c::“id -
any case of continuing pyresia m a young adult enquiry shnuhumt
made as to a possible contact with a case of tuberculosts in !h c for
or at work, and investigation of the sputum or of gnsmc.“ns m;;shﬂ
acid-fast bacilli should be pursued 1n all cases m which the ches

X-ray s at all suspictous {
‘ ecome 0
The early diagnosts of tuberculous meningttis has b o s
paramount importance now that treatment with str‘clz'?t:f;‘.‘hm N
become available In the case of tuberculous meningity



4 0 UNkny WN ORIGYy 8
Usualy 5 Period BUE llneg, and p, hap, nality Changes
before the op, et of eadye) OMutiny and Ungitrg
mbar Ssentyy) . T the g, ABnosts, and i , chilg
Joung 2ty who j, YTexial g 38 definyge Neck gy, ' then gy
ation of h rebmspm ! fuyg S cer; nly Y Ty
Penmgisim wh cc:sionally Mpanreg a0 acypa Nection Such
Pical Pheumgp,; 2tely pers Sts fo, More g, $0, angd
:houIdnot Cause S0nfusion, T disco, nereg Numpey

cells the Cs not, of OUrse, tha Blosss 15
one of tube, oy, i1 Zitss, f, there 1V refyy, 1y be, gn
Calses o lcocym t none o the a0, te yiny, Mfectiong of the
Tespuraty, tracy Under d:scuss S n ly 2 Comy d by

ge in th, CSF, CCrease 1, the cp, it Sugar Ntent of
the ¢ =15 videp o Vour Tous raghey thar of
’}'THPhOCytic Inemngms

el lggys of peoly, 2ed py revs OCalising

'gns, Hosis py, efinite Place the T 2noss, of
the ondyy; T Stderayy,, Pleng, Y arthey, s
 parn, the j, 'S daleucopcm:x °f 4,000 ¢, 1Us per o
5 ae €lpfuf ¢, h "nosis” 4 ng WRehitiny,
Tucelly | th m CUlttvatig, cellze g, e

Cessy, Posityy, SIS of thy d,

Snbamte 12 €70l o, Ocardyyy, deyef, 'Pmeny fever ,,
SUbject gpe, SUAer from thy i SONBeNLY] fy
dlSﬂSe. h ag Patene 4 CtUS arrer, SUS, rare] 2us “Onfunion
With infy enz,, t the ardiae 8Ns are m Preugy,, M Some
Caseg Subagy, Cleriat endoc; S, ang Care taken ¢
look g, \ger Clubp,, > Splingey }, hages 1y th RE-narls op
Petechyy, - Yunetyyy, SPleno, 1y, or red celfs 4, Castg ,,
the Urine, the true dmgnasls m; Misseq o Ter | v to
be mterrmncnr an, Perhaps ac 'Panied p, » Sonstitutg
Smp are shigh, s the Card, Y chap, t
d by, Ure wjp Cveal g, € diagr,

I'Vemau:b s, his gy  cause Onfusion the pre.
ene g ; 3d opee Jtunduce p, d USe of ‘the
Prey, Wil € 0bvigy,,

Pl U2l Clinycy e th g unbier,
o bezsource of ¢q, Ston, ere is 4 her var, wi in;
fom or ], Bitis by 2 confusing gy

fice ofcells n g Cased p €18 in oh, [oF:F ) Makes Virgs
lnfccuon Of the rcspxratory trace unhie, The diagnogss Of Weypg
d 25e gy d: on the 4,

¢ Pends emonsrrauon of 2 TISIng tigre of 38elutingng



188 DIFFERENTIAL DIAGNOSIS

to leptospire in the serum, or on the recovery of the organism by
blood culture.

Glandular fever, Hodghin's disease, reticulases and the leukamias,
None of these conditions should be confused with the virus infections
of the respiratory tract. Enlargement of superficial lymph nodes or
of the spleen or Iiver oceurs eventually, and the cause of the pyrexia
then becomes obvious, Glandular fever is the most likely to cause
diagnostic difficulty because of its protean manifestations. The

ration of a ytosis in the blood is essential The
Paul-Bunnell reaction may or may not become positive

Pyrexial states due to other virus mfections It 135 necessary to
draw attention to the fact that many virus infections other than those
under ideration may cause temp d difficulty and
be labelled as P.U.O. For instance, the early stage of small-pox
before the appearance of the rash is accompanied by headache, bach-
ache and shivering ; the same may be said for the other exanthemata
Sand-fly fever and dengue fever in those areas where the conditions
are endemc are closely similar to influenza. Poliomyelitis in the
pre-paralytic stage may be dismissed as *flu, and Bornholm disease
may likewise be misdiagnosed if adequate attention is not paid to the
localised abdominal or shoulder-tip pain. The syndrome of
herpangina (Huebner and others, 1951), which has been shown to be
due to nfection by the Coxsackie group of viruses, 1 partscularly
confusing, in that there is fever, general illness, headache or musculat
aching and a sore throat  There is, however, 2 vesx'cu!ar'rzsh upon
the soft palate with a superficial resemblance to h:rgeh.c vesicles,
and this ss sesponsible for the name. The maximum incidences of
both poliomyelitis and of Coxsackie virus infection are in the autumn
rather than 1 midwinter, but they should not be forgotten when

idering the diagnoss of individual pyrexial illnesses.

Fmally,nbemgn l;'mphocync meningitis due to mumps ot pohio-
myelitss or of unknown ztiology may be confusing until the df"‘a"'
stration of nech stiffness leads to a lumbar puncture.  Cells in the
cerebrospinal find will make the diagnosis clear. R

An lustrative outbreak of P U @ The following account !Sruaﬂ&
Harrss, 1945) of an outbreak of Q feser in British troops “‘m‘s::ic
during the second world war may serve to illustrate the diagno ¢
difficulties of virus infections of the Tespisatory tract presenting 3

predominantly pyreval illnesses by for the

nee
“ Ther ctent numbers {40 or more i a
ol ut the cases were scattere

incident to be deseribed as an outbreak, b red
throughout many units, so that the merdence was sporadic fat
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is between febrile catarth including non-streptococcal pharyngitis,
streptococeal sore throat and glandular fever. At the same time,
influenza in children may cause sore throat, and as the headache and
muscular pains are often so trivial in the Young, pharyngitis may be
diagnosed. The diagnosis between febrile catarch and streptococcal
sore throat is considered on page 135. The point should perhaps be
made that strep 1 infecti ionally presents as a pytexit
for some hours before sore throat and pharyngitis are evperienced.
Glandular fever in 1ts anginose form may cause considerable con-
fusion with either febrile catarrh or streptococeal infection, The
onset of illness is refatively gradual; there may be headache, muscular
pains and shiveriness; glandular enlargement may be shght initially
and the throat may be normal. Sore throat may later become
prommnent and the fauces may show uleeration and a greyish slough.
There may be considerable dysphagia, and at this stage the cervical
lymph nodes are usually enlarged. The leucocyte count will show
increased )7 of lymphocytes and ytes, but the poly-
morphonuclear count may be reduced to neutropeniclevels A pomt
of distinction from febrle catasrh with an exndate on the throat
that the larynx 1s often involved in the [atter, but not x’r} glandular
fever, The leucocyte count differentiates the two conduions. The
discovery of enlarged Iymph nodes in regions other than the neck or
of splenamegaly would at once suggest glandular fever or other disease
of the hzmopeitic system.

(in) *Tracheitis ’ and ¢ bronchitis * .

Unlike the subject with a pyrexia of unknown origin, the as;‘o;
“ trachertis * is obviously one of respiratory tract disease. The ¢ 1;
symptom 15 a frequent and 1rritatmg caugh', accorqpamcd b)!'hst:m
sternal pamn on coughing or by a raw buraing feclmbg benc.; e
sternom.  Sputum, if present, 1s not usunll'y abun :\n}‘. iy
“tracheitss” ss one of the forms of presentation of fcbnhe cat i::'ing
and the pharynx and larynx are wsually ir\\'.a[ved as well, gs ;,; i
a sorc throat and hoarseness to the voice. Influenza ?cms o

Mo mrocont n this way. The lzryx.\gofr'nc'hc‘_n‘zls‘if "x:'x ‘:; .
I se ariset
: infi onshi
10 infants, and it 15 posstble thal tucit sy o Ts ofmmurs::
to the virus imfections of the sespisatoty tra ‘f . Ic’cﬂ!an‘h "
a much more dramatic condi!l.on than xhc_de ré e sospimary
adults; there is grave illness, stridor and consi gr;lgmmphenim‘:
distress  Treatment with antibrotics such as ¢l
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aureomycin of terramycin has greatly changed the prognosis and
mortality.

Tha distinatian haer anm boanbe afo cod U 40 .

s il tungs, S0 LML JN A-13Y exatmnation will distiagursh both of
these from sn atypical ot bacterial poeumonia  The case with
predominant stgns of bronchiis is a problem from the stondposnt of
atiology. Instances have been given already of cases of mfluenza
with bronchitss, and similar cases accur durtng outbreaks of febrile
eatarrh,  Probably bronchitis can at times be induced by any of the
viruses capable of attacking the respiratory tract, but there 1s no
doubt concerning the importance of the mdwidual human con-
Mtution tn determining the chnical picture The difficulty
greatest in the sporadic case of fever, cough and sputum, with esther
difiuse shonchi or diffuse rales i the chest, When rhonchi pre-
d“""f‘v‘!f. there may be dyspnas and respiratory difficuly  The
physical signs suggest bronchospasm, and differentiatton from an
itfack ~fanit o T e T rethaps with sputum,

" . n order to ehramnate
) shitts whenever they
tipenence colds, and a good many of these * grow out of * therr
weakness ag they age  Buc 1t is not at all unhkely that some of these
mdn.ivdua(s are predisposed by their earher expersence and perhaps
by minor anatomical damage to the bronchual tree, so that when they
Itec suffer from attacks of mfluenza or of tebrile catarrh, therr chnreal
reamon‘mdicms snvolvement of the broncht once agan  The
Sfrential diagnosis from bronchicetasts 15 helped by the frequent
®eutrence of pain of pleural anigm during evacerbations of bron-
thiectagis with superadded bactersal sfection. Branchius is not
ieompansed by plenral pain, though a ‘ghtness of the chest * or
Bbsternat pain common, Persistence of sputum and cough m
hm\v:en cute attacks of so-called bronchutts 15 another pomter to

"ochiectasis, and should lead to radiological examination and

Ohchography,

Probably the danges of labelling a patreat as ‘bronchitis* 1s thata
0% serions condttion, such as pulmonary tubercufosss, 1s thereby
5%, 3nd evamination af the sputum must always be carned out 1n
:j: here sputum or physical sigas perstst for more than a few

Another cause of difficulty 1s that some svstertc illnesses, such as
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ntetic fe:":r, are accompanied by signs of bronchitis in the early
tages of iliness.

(iv) The case of pneumonia
A good deal has already been said in Chapters 3 and § on the
subject of the differentiation of the various types of pn:umoni:
When an outbreak of respiratory infection is 1n progress there 13
fittle ikelihood that cases of actual consolidation of the lungs will be
missed. The hustory of an influenzal illness prior to the develop-
ment of sharp pleural pain, increased cough and sputum and dyspne2
will suggest that pncumonia has developed 25 3 complication ©
influenza. The Likelthood is that thisisa bacterial pneumonia which
will respond 10 chemotherapy of antibiotics. The only danger is
that the organism m3Y be a Staphylococcus pyogenes and that the fact
that therapy must therefore be pursu:d energetically may not be
realised early enough

1f the history 15 that of a clear-cut attack of pneumontd ensuing
perhaps on the heelsof 2 cold, the fikelihood ofa bacterial infection
such as that pmduced by the pReEumOCoCcus is considerable. T'he
signs n the chest are usually frank, the sputum is rusty and viscids
there 1s a dense radiological opacity and the Jeucocytes are usually

increased The vast majorty of such illnesses respond either 10
or less of the

sulphonamid:s or to pemci\l'm within thirty-six hours
coramencement of therapy- .
It 1s often the fanture of chemotherapy 1© influence the illness
which pornts t0 the fact that the condition is not stmply a'b:cte.nzl
plication of a virus infection

Atypical pneumonia owed 18 recognition long 28° to a realisation

that m this syndrome orthedox treatment MaY no
restoring the patient t0 normal

rather that when sulphm’mm:des or penimlh
immedrately jumpP
pneumoma *, and may fa1l to apprec
bactenal pneumonia, such as tho >
Staphylococeus pyogenes: Fnedlalndelr's bza\:{;s,szimd e 3
bacillus, are relanvely or comP etely unrespom ve to !
su\phommxdes or p:iuc:\lm in normal doses The failure of thcr:py
in a case of pneumontd shou

adequate bactcnologxc:\ exarumnation of the sputtt
fogreal examination ! the chest. 1Y
and dense radiologreal opacity exists in the chests t !
1s sull one of probable pacterial pncUmoma,
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infection.  If bacteria cannot be demonstrated in the sputum, the
possibility of infection by the psittacosis group of viruses should be
explored by tests for this mfection. If the radwlogical findings
suggest an atypical pneumonia, then search should be made as
outhned in Chapter §. Treatment with antibiotics such as
aurcomycn, chloramphenicol or terramycin 1s more Likely to be
successful in atypical pneumnnia than is the use of penicillin or
streptomy cin, and this subject 1s discussed again 1n Chapter 14

Finally, due care must be taken that other causes of pam m the
chest, cough, sputum and dyspnaa are not forgotten  Pulmonary
embohsm is often mis-diagnosed as pneumonta, and <o also 1s a
bronchsat The develop of supp within a
consohidated area may, of course, be due to infection by the staphy-
lococcus or Friedlinder’s bacillus, but abscess formation 1s also
common 1 carcinoma distal to a blocked bronchus Pleural
#ffusions which develop in pattents despute treatment by antibones
also complicate the clinical picture, even tf they are sterile on
culture, The differential diagnosts of the various vaneries of
bacterial and virus pneumomas calls for exhibition of the greatest
degree of elinical scumen aided by adequate investigation and follov-
Wp. The fact that bronchial carcinoma s often mmssed at 1ts earliest
stage of presentation, when a bactenal preumonia has occurred distal
to the affected bronchus, 15 2 cause for exercise of much caution
before use of the words ‘atypical pneumonta®  Adequate radio-
bogical control of the process of resolution 1s essential n the ay ordance
of this error.,
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have occasionally been found even in nnctansivat oot crr ¢
others, 1949}, and the inge
be the cause of human inf
possible against the reservt .

economuc loss.  The size of the problem of the human disease in
Great Britain is probably not large, and does not warrant the destrucs
tion of infected herds. The possitulity of inducing artificial resist-
ance in cattle in order to prevent the perpetuation of infection withi
a herd seems worthy of exploration,

The mode of transmission

Alf the viruses of the Tespiratory tract considered in this book ate
spread by means of the air.  As mn the case of ordinary bacteria, they
may be transmitted as dried smaterials present in dust which are
re-suspended nto the ar by dust-raising pracedures such s
shaking or sweeping.  Or they may be present in the large and smal
droplets exhaled in the breath of expelled from the nose or throat
duning acts such as coughing, sneering or talking. Large droplets
follow a selatively short trajectory after expulsion from the mouth,
and can only pass, therefore, from one person to another during
penods of close contact.  The minute acrosol droplet-nuclei, which
are anvisible, can, on the other hand, remain suspended in the atmo-
sphere for long periods, and can render the air mfectious even after
mfected persons have left the room concerned. It is possible, even
though aenal hygene 15 stiif in 1ts mfancy, to formuiate methods of
attack against each of these three materals which may transmit
viruses thraugh the arr.  Briefly, dust-laying for dusts, barriers ;\’nd
handkerchiefs for large droplets and mists or vapours containing
disinf for the droplet-nuclei can each ar alf be e.m'pl(?ycd, :l{u:
expertmentally have been shown to be effective 1n qu:m’shmg aemf
contammation by bactersa.  But the methods vary in their dcgr?eq
effectiveness against dsfferent organisms, b;md i any case it ;S
necessary first to decide which of the various air-borne mmn]: s
furnish the chief mode of transmission of the viruses. Unfortunately,
the basic data for this decsion are extremely meagre, and controversy

ing their interpretation

f‘i;;;‘ffg:i‘ﬂi virus has iecn recovered from dust, and has bcc:
shown to remam viable for a week or more at room t:mi’“‘;’:;
(Edward, 1g41) It has also been recovered from the a!mf(:z o
after infected flud has been atomised and dispersed :nt: nm’mii
Infection has been conveyed frem an mfcct:d‘ferrc; ‘0 2 o
ammal over 2 distance of § feet 1n almost stilf air, and to
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located several feet verticaily above  Successful transmission of the
virus has also been obtained in ferrets by using closed conduits
which interposed a trap for coarse droplets, so that antv dropler-
nucler remained to carry the virus {Andrewes 2nd Glover, 1g41)
It s therefore clear that an infected atmosphere can act as a vehicle
for the influenza virus, but 1t 1s not known whether such wdirect
contagion is the principal mode of transmission dunng an (prdume
Indeed, the few epidemiological data (Hare and Mackaisie ro4n)
which throw light upon spread during an epidemtc havy rended to

suggest that 1t is intimate contact with the human persor whidh
ehiefly responsible for transmusston  Infected persons curhr wale
or without chinical disease, can spread the virus by shef e dered

particles from their clothes or handkerchiefs or by emuttmz dioplcts
to those tn immedsate contact with them.

Stll Tess 13 known concerning the spread of the vuuses of wolds
febrile catarrh or pumary atypical pneumnoma It 15 knosin tln
formtes can act as a source of infection for colds m certam arci
stances, 2nd the person ith a “streaming cold ' almont cercun's
infects i face, hands and clothes during the acute stage of the
infection.  Observations on the higher apes at the London Zuo
Suggest that a glass screen not reaching to the ceihing, and mterposed
between the apes and public, is sufficrent to protect the animals
from human colds, ‘This is evidence 1n favour of large rather than
smalldroplets as a source of contagron, but the experments carried aut
on fuman volunteers have not decided the 1ssue at all conulustvely
. In Q fever and pstttacosts, however, though the acquisition ot
Infection 15 almaost certainly by means of contamunated arr, the
bkelthood 15 that dust contaming destceated virus particles 1s the
actaal malren for conveyance of the rickettsiz and viruses to man
Astransmission of disease from man to man does not normally oceur
" either of these infections, it 1s obvious that general methods of
control of air-borne infection hardly apply n these special instances,
£5cept possibly 1n laboratories where work upon the causatne sgents
8 In progress,

But 10 the case of all the other mfections under consideration, &
Tational scheme for the dminution of air-borne mfection would have
e advantage of 2 relatively non-specific approach A method
Which was effective agawst one of the viruses might also be effective
3Runst the athers, and this would obviate the development of an
dnidual approach to each mfection  Unfortunately the acheve-
:\mn 50 far have been largely confined to experiments which have

“monstrated the possibility of stenlising the air rather than that of
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diminishing the incidence of infection. The reader js advised to
consult the pioneer studies of Wells and Wells {1938, rg43) and the
Special Report to the Medical Rescarch Cauner! by Bourdsion,
Lidwell, and Lovelock { 1948) for details of the physical and engineer-
ing problems which exist in this field. The methods of approach
which bave been developed can hardly be applied to individuals
living in their own homes and utilising pubhe transpost.  They
would be particularly useful m communities living in a residential
home or barracks and enjoying communal messing, canteens and
recreation rooms.  They can also be applied to a hospital population

Thus, dust-faying by the use of mineral oil applied to floors and
blankets was shown by van den Ende and co-authors (1940, 1941)
to reduce bactesial pollution of the ajr oceurring as 2 result of floor-
sweeping and bed-making. Applied in a hospital ward, the oiling
technique has been shown to diminish fection by hamoly
streptococcs (Wright and co-authors, 1944), but experience has not
been umformly f; ble (Begg and hors, 1947). Chemical
disinfection by hypochlontes, the glycols, lactic or o-hydroxy-acids,
and physical methods of disinfection by ultrasviolet Jight, can act
against air-borne droplets and droplet-nuclei. Chermeals are dis-
persed into the air either as vapours or as a mist of aerosol dro.ple!s.
They are ly actively b icidal against droplet ut
are less effective agamst dust. Their activity may be altered by
factors such as the relative humdity of the air, Ultra-viylct light
is alsp more effective against ar-borne droplets than against can-
tarminated dust, but 1ts effect 1s also modified by the relative huml‘duy
of the air  Mechanieal barmers, such as masks and handkerchiefs,
are vsefu) 1 bmiting the direct transmission of droplets from man
to man  Unfortunately, masks are not tolerated well if worn for
long perods. A proper hygemc appreciation of the _role of !rhi
hritit dyors i 2 o v il

ractical approach to this problem isinfectants c: -
sotporatedpgmo handkercheft (Dumbell and Lovelock, fg-#‘i))-
but the use of thrs method has not been explored widely,  Finally,
an increased rate of turnover of the air of rooms employed 02‘;"
munally by Jarge numbers of indr1duals or of the air of:;d;o?;: tki
properly arranged venhilanion 1s an important basic metho
reduction of the spread of ifection by the air.

Present significance of air hygiene ; B
The methods described above have been vsed cxpc'nme{lu:le's) ::
hospital wards, in chnies houstng babies and infants, in schools,
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Service barracks and in industrral establishments  In all of these
cavronments chaims have been made by individual warkers or teams
of workers that a worth-while reduction of respiratory disease has
sometmes been attained.  Yet on analysis 1t is clear that the expert-
ments have often farled under precisely the conditions during which
prevention 15 desired  Thus, although the incidence of endemic
sespirstory disease may have been lowered, outbreaks such as
influenza A have caused as high an incidence 10 populations subjected
to methods of dust-laying or air-dismnfection as 1 contral groups
{Langmuir and co-workers, 1948), Considening the magmtude of
the trls made both 1 thes country (Bourdillon and others, 1948)
and i the US,A. by the U.8 Commission on Acute Respiratory
Duseases (1947), and by the U.S. Navy (Schechmerster and Green-
a0 10477 Willmon and others, 1948, Langmuir and others,
1948), the results achieved must be tegarded with disapporntment
Nor is 3¢ clear why the esperiments have sometumes faded com-
#letely, excep that the air i a wniversal medium essental to man, and
protection can only be applied during a very himited period of the
85y o night.  “The need js clearly that contmued research should
e made mto the fundamental problems of atr-borne infection, and
lo the engineering prablems of the applcation of hygrene to the
ar The oPposing \iewpoints that the goal s ane of dust control
on the ope hand (Loosly, 1948) or of disiafection of the air on the
otber (Wells, xg45) stsll exasts ~ The type of study carried aut on the
papulations of entire villages, such as that reported by Wells and
Halls {1950} from ryral areas 1n New York State, should uitimately
settle the controversy,

Frotection of the individual hosts

¢ develapment of a state af of the human resp y
2t o attact s by the various viruses would undoubtedly controf
nection by these agents. Yet, though work has been purseed upon
MmUnization from the earhest days of study of the mfluenza yruses,
€12 316 Some important theoretseal hanicaps to s use  The Fact
hat {twnunization 15 2 specific process means that any protection
"hch ot smght afford g5 also highly speafic  Moreover, acuficral
methods of inducing immunuty are not usually more efficacious than
he x‘mmunhy induced by natural processes, and the natusal histary
A eolds and influenza suggests only a temporary ammunity alter each
tack. Apain, immuntzatton against a discase such as influenza
"Ud hardly be Lkely to affect the course of an epidemic unks:
imultaneous pratection could be afforded to very Jarge numbers of
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individuals ~ Other possible ways of producing resistance, such as
by passive or by the induction of local changes in the
cel)s’cf the nose, or by chemotherapeutic cotupounds, therefore
require consideration.

I ization against infl

A iderable body of knowledge now exists in regard to the
possibilities and limitations of immunization against influenza
The basis of immunization is the experimental demonstration that
antibodies can be produced by the parenteral inoculation of animats
or of humans with liing ot killed (inactivated) preparations of
influenza viruses A or B, and antibodies capable of neutralizing
influenza virus are believed to be of considerable importance in the
determnation of immunity to infection, a5 already pomted out in
Chapter 6. Further, the problem of immunization of man is essen-
tually that of alteting a state of waned immunity to one of Fuill
resistance, for all adults have experienced at least one attack of
wfluenza  Experuments on ferrets suggest that restoration of anti-
bodses is more likely to be efficacious in 1nducing immunity than is
the primary ion of antibody f s a previously unin-
fected host. Houwever, this observation may be the result simply §f
the greater quantity of antibody induced by the process of immun'l-
zation in previously mnfected animals, for it is probable that a certain
level of serum antibodies 1s essential 1f the nasal and bronchial mucous
membranes are to benefit by being bathed in an environment
mnimical to the virus,

There was good experimental evidence in favour of the view that
artsfictal might be { in man even before field
trials were undertaken. But the practical demonstration by Stokes
and Henle (1942) that human volunteers who had been mjected

with 1nactivated virus A vaceines were able sul;-
mar

mtramusculatly 3 < y
sequently to sesst exposure to nhaled living virus A was a lan

Tha Adotailed descrintion of these expeniments on h\lmnn\\'?h;ntc'!’:
ER AR PV

by nnaiuol v avead
hetman volunteers were recorded by

Francis and others {1933) and by Salk and to-nuthozx (x94st:’);
Though significant protection was demonstrated after sul beutaneo o
1 10n esther with inf wirus A o vicus B \amncs‘,c"
. i
best results were obtained if the vacane was gt
e e e k;eafthc challenge by inhalation of livng virus.

months prior to challenge
extensive experiments on

2ppe:
within two to four weel
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These experiments were followed by the report of the Commussion
on Influenza (1944) on the successful result of the first extensive held
traals of influenza virus vaccines during an epidemic of influen.y
The inerdence of chncal influenza durnng this outbreak was z 22 per
cent among 6,263 students immunized previously with formain 1
influenza virus A and B vaccine prepared from mfected eugs con
pared with that of 711 per cent 1n 6,211 comparable controls t [l i
19) The outbrezks occutred in most of the experimental .o -
within $wo to four weeks of the date of immunization, but in a ¢r iy
m Calfornia the interval was much longer, and the protective eflect
of the vaccine wuas also less than elsewhere Ths ficld siu b
satisfied statistical requirements tn regard to the comparabihity of tl ¢
two groups of immunized individuals and controls, and has hen
recognised all over the world as a classical expertment which demon-
strated that artificial immumization aganst influenza A 1s possible

In the succeeding years, Franess, Salk and Brace (1946) and Hurst
and others (1947) recorded suggestive evidence of the efficacy of a
smlas mived formalinised virus A and B vacetne during an epidemic
ofinfluenza B In these experiments groups of smmunized Army
Students experienced a clinical incidence of from one-ninth to one-
enty-fifth that dn hb d Naval
students  But, as the two groups of immunized and unimmunized
students were separately housed, the expeniments hardly fulfilled the
Tequirements of statistical comparabelity, and the evidence was

ertfore suggestive rather than conclusive

Inthe spring of 1947, however, groups of tmmuntzed stydents in
BeUS A, were exposed to an ontbreak of influenza three to four
months afier vaccination with med wmfluenza virus A and B
‘eenes similar to those previously used No differences mn attack
Heswere now discerned between the immunized and controf groups
# Michigan (Francis, Salk and Quilligan, 1947), at Yale, or 10 the
U3 Army (Smadel, 17), although the infection was shown to be due
Woinfuenzavirus A, Smilar results w ere reported by Sigel and others
11948) and Loosls and others (1948)  But when the strtins of virus
Yeiered from the varous American outbreaks m 1947 were sub-
{"“d to detatled antigentc analyss, 1t was found that Sharﬁ sero-
‘"f;ul differences evisted between these and the s!mms]o[ I} ‘l::;r:::
b 5 A used 1n the manufacture of the vacene  The ancrLi -

“nged 1o the classical PR8 group of vuuses, such as bad bee
feuintered in the field from 1930 to 1943, but the new strains were

%5t of the jnfluenza A prime viruses dentified ontbreshs in
BeUS A (see Chapter g)  Tests made on the ser from peTsor
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IMMUNIZATION AGAINST INFLUENZA -

immurized with s accines prepared from the classical yiri- V.«
showed the usual antibody rise agamst these strains - Noar 11
formed, however, agamnst the inflirenza A prime strams w1
believed to be the reason for the lack of protection during the «

Since these trials were reported, the influenza A prme v -
been isolated from outbreaks all over the world, but fun o, ¢
o0 mmumization. with tndctive virus Vacanes ancorporil Lo«
hae yet been reported. There 15 some evidence (Sa'h «
1949} that the A prime v iruses are less actuy ely antigentc th

buruses as determined by their capacity to sumulie -
These results may, howes er, be due to the pecultar behayve .
Apame viruses in refation to combination with antibods + -
tan der Veen and Mulder (1g50), and other authors | 1 «
rood antibody responses after immumzation with A prime s t <
Particalarly when the antibodies were measured by #7120 news w
fion tests (Meiklejohn and others, 1952} During an epidemie o1
influenza at Fort Ord in 1950 due to an A prime virus Meloh
d others (1952) obsens ed the mcidence of respiratory nfection and
of e exhubiting sigmifi anubody resy 1o mtluenza 1
Prime virus 1n groups of men immurnuzed with different nfluenzs
s vaccines two to four months prior to the outbreah  Fuur
materals had been used as vacemes, mfluenza B, mfluenza A (PRS
strin), influenza A prime (FMI strain) and a control solutton not
ontaning virus, and groups of about 700 men had each recen ed
¢ of these matenals, There were only shght differences in the
™mbers of men 1 each of the four groups who dex eloped respiratory
et linesses during the outbreak, but the number of alinesses
dagnosed on serological grounds as 1nfluenza was much smaller in
e group previously immunized with A prime sirus vaccine than
30y of the other groups  Thus, in the group mmmunized with \
Prime virus the inaidence of wfluenza was 1 2 per cent, compared
Mh 42, 4oand 31 per cent for the groups receving ml"‘“{‘f“"
nirol material, mfluenza B and mfluenza A (PR8) vacne The
seniicance of thus abserved alteratton m metdence of rerologiaily
Meninfuenza depends an the validity of the tests uscd o g,
& the result 15 suggestive rather than conchive evidence that the
skane made from the A prume virus had ¢xerted 4 el provane

ion

These field expeniments 1 human tpwnz g have gnen a
Flsonably clear msight mto the esscntial requinnicnms for aatis-
Iy protection  They show that the LFIy vinuine st l\r‘, o
o !

'Pable of producing antibocies agamst the kiramn of virus hh"v
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be encountered in the field, It was, of course, anticipated, from
previous knowledge of the antigenic structure of the siruses, that 2
virus A vaccine was required against influenza A and 2 virus B yaceine
for protection agamst influenza B, But it 15 now known that the
igenic di between the different groups of the infl A
viruses are so large that the vaccine must contain a strain repre-
sentative antigenically of that group of viruses likely to be enconntered
1 the field. In view of the Imitation of knowledge concerning the
possible natural varations in antigenic composttion of the influenza
\iryses, the narrowness of the antigenic effect of hilled inactivated
\irus vaceines is a most mnportant stumbling-block 1o the develop-
ment of immunization, The accine ought to be kept up to date by
constant companson with strains isolated in the field  The need for
an eprdemuological watch for new virus strains is self-evident,
Another important requirement for ful human §
tron is that the vaccmne should be given at such a time that the anti-
bady response 15 still effecttve when natural exposure to mnfectuon
occurs.  As the peak m anubody fevels ocours between two and
four weehs after immumization, and is succeeded by a fal) within 1he
next two months, the timing of inoculation is eritical, Maoreover,
there 15 2 week’s delay after moculation before antibady levels begin
to nise, and as influenza spreads rapidly, it is therefore not poss)ble'(u
nait until an outbreak occurs before the vacone js given. Again,
a watch for epidemics 10 areas at some distance from that \\hc.rc the
vaccine 1s to be given 15 2 useful step giving an zdvzfnce warning of
the imminence of an outbreak It is sull not certain whether any
restdual immunity perststs for longer than a few wecks after vaccing-
twon, though some reports have been published (Hirst and uihcg
1944, Salk and others, 1945b) suggesting that some effect can
discerned even after a year. .
The two req y of 13 of the vacc:::
and timing of the noculation are the mo§t wmportant C?T?u;ns‘?m.s
which must be satisfied if resistance 1o influenza vuus inl c'v!mnht
to be attained  Yer there are many other factors which Eﬂ‘"”‘ ' o
situation and which have been elutdated by human or antm !
; 1dered in relation to the cont
expertments  These may be cons hamafal reactions, and the
positton of the vaccmne, the avosdance of harmi

application of the vaccine 1n the field

Composition of the vaccine

Early experiments on influenz: €
a relatne purity in compositson of the preparalions

2 virus vacanes reeated the need for
The presence
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of furergn protein derived from the ussue of the host m which the
mfluenza viras 18 cultivated has an interfening effect on the anti-
geaicity of the virus stself  Virus vaceines could not be freet 1
foreign protein on a practicable scale untl methods ot 2t itord
cubtivation were developed in species other than ferr t ww
Allantofe flurd from infected eggs is, however, a relativeh i oo
ofvurus 1 20 almost cell-free medwm, and has long beer e nine
matenat for mfluenza vaccines  Further punficatnon canbo o 70 !
ether by adsorption of virus on red cells and release b 1
process of elution into saline (Francis and Salk, 59421 .
fugation (Stanley, 1945), by adsorption on to chenumis! 1w -
such 23 calefum phosphate (Salk, 1945}, alummmum ph bar
other methods,

Asecond important consideration fs that the vacame 1 o«

an adequate amaunt of antigen. Experiments repottea | 41
(1939) showed that a durect relavionship could b dry
bevween the amount of virus used for immunization ot it w1t
degree of resultant active tmmunity to intranasal fectio, Lspao -
ments on human immumization reported by Henle aind uth 105,y
dho indicated the importance of the antigenic content o the iccun
"regard ta the observed antibody respanse  Highly potenty wone
& be prepared by concentration of the already punfied maiviiits
l'b\:{ned m one of the ways detailed above, and such were the
Vaccines used 1n the successful field treals m the 'S\ desnibed
oie, Concentration of the virus antigen above 4 certam post
does not, how ever, confer unhmited antigenic power as judged by the
Yesultant antibody response, and n any case very highly concen-
vated preparations cause senious local and general rexcuons  ‘the
#al 10 therefore the greatest amaunt of purdied antigen which can
= fnen without producing undesieable chinical reactions  Bueause
o these practical Jimuts to the varus content of the yaccine, other
™thods of producing an enhanced antibody response have been
Sought. Clearly, the use of Taving vicus instead af kelled preparations
Mught ‘hcorenca)ly produce a better anttbody response, but o
Prcuee this is nat so, at any rate when the virus 1s gnen sub-
Mancously, and the risk of mducng mfection with such a vaccine
Iredudes Sits use  Good results, however, were recorded b\‘
r,;":d'“a’d (1944) who incarporated certam chemcal ‘nd)u\:n;s
Wmnl nactnated virws vaccine, These adpnants consisted of a
lhc“-p e of hilled tubercle bacilli and a minerat-oil dernatue, but

e %as accompanied by local reactions, and even abscesses

“"""’“) Salk and others (1951) described an adjusant mature of
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min?m] oiland an emulsifying agent which js added to influenza irus
vaceines. The mixture of vaccine and adjuvant produced an ntense
and prolonged stimulation of antibody production without a signifi-
cant degree of local reaction. Not only were higher levels of
antibodies reached jn monkeys and in man, and maintained for many
months in monkeys, but the antibody was less specifically related to
the virus antigen incorporated in the vaccine, A broad and durable
antibody response is claimed as a result of using such a yaccine n
buman volunteers. If these results are confirmed, many of the
present limitations in the use of inactive influenza virus vacanes
may disappear.

The avoidance of reactions

The virus antigen stself rather than foreign proten 1s apparently
the cause of febrile reactions (Salk, 1948).  But local reactions as
well as general ones may be encountered. ~ Infants and children are
more prone to develop reactions after influenza virus vaccine than
are adults, and it is essential to give a reduced dosage if fever is to be
avoided (Quilligan and others, 1949).

At least three methods of avoiding reactions have been tried  The
first method, by reducing the size of the dose and giving mulr!ple
moculations, faled because the antibody response to multiple
njectson 1s, in general, no better than after a single subcutancous dose
(Bevendge, 1944; Henle and others, 1946) Secondly, intradermal
inoculation with small doses has been tried, but although antibodies
are produced with a mintmum of reaction after use of such a route of
vaccination, the antibody levels are frequently lower than after s:xb-
cutaneous injection (Appleby, Hunmelueit and Stuen-)!ams, 1953)-
Thirdly, the use of 2 vaccine adsorbed on to a chemical prtcxplla!ci;
attended by 2 lessened misk of reactions It thus appears that su;
adsorbed vaccmes were until recently the best. avalable from t ?
standpoint of good antigenic power combined with jow moidence o

1

I'BZC::; sertous form of reaction than the usual local esythema ar‘:\rtj
edema or general febnle response has been cncoumcrcg a;m]s
intervals  Ths 1s an allergic reaction m egg-sensitive indni e
Fatal reactions of an anaphylactod character have bdecdn ;:f:rcflﬂ
(Ratner and Untracht, 1946), and can only be ;;}!:r:in)lccticn of
questions are asked i tefation o €gg 52”?"[’”’20 emonamate the
the vacrme Intralermal shin tests will 2

i ivity , and
presence of a serious degree of allergic sensitisity to egg pmts'l:’ o
must alsays be emplo

yed if there is any doubt concerni
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yellow-fever 1rys, was attenuated 5o as to produce a chinically trivial
yet effectively immunizing infection, then more rapid effects could be
produced on alarge scale by its intranasal use than with subcutaneous
vaccine, But the experiments made 1 Australia by Burnet and
Foley (1940) and Burnet (1943), who worked with virus attenuated
by egg cultivation, indicated that attenuation to 2 degree where
clinical reaction was trifling was also accompanied by a loss of ant1-
genic power.  Moreover, the use of a iving virus which might sub-
sequently be transferred from one respiratory tract to another is
fraught with p ial danger, A jon in the laby y might
be altered by nature into rejuvenation in the field

Secondly, measures have been suggested above which may
revolutionise the use of inactivated vaccines by rendering their
antigenic effect more intense and more prolonged. Another
interesting evperimental observation is the effect of intranasal
snstallation of certain materials in immunized mice. Fazehas de St.
Groth and Donnelley (1950) and Fazehas de St. Groth and others
(r951) have described what they termed *pathotopic’ ad;uvnms. to
immunrzation. When given intranasally to mice previously im-
munized intraperitoneally with virus vaccines, these materials caused
serum antibody to appear in increased amount in the secretion from
the bronchi without enhancing antibody levelsin the serum. Active
matenals include chemicals such as zinc sulphate or formolised
wfluenza virus vaceme  If a simple method of increasing the local
concentration of antibody m the tespiratory passages could be
developed 1n man, this might be more capable of mass application
than subcutaneous immunization at the time of an mitbrc'ak of
infectton. One might visualise a preparatory immunizau?n in the
autump with later remforcement by local treatment at the time of an

epidemse,

Other methods of producing P i

il

Immune serum antibody has been_uscd to produce prophylasis

muce aganst nfluenza virus A infection (Lm'd)aw and others, 1.935)‘
Such serum 1s more effecuve when given intranasally than ln!rJA
penitoneally (Taylor, rg41)h and field trials were recorded by"Sn'wrljzn
dintseff and others (1940) tn attempts to produce prophy “}‘\;u-
man by inhalation of atomsed serum. The method has nor,] o
ever, been developed, and has not been subjected to a tria b
adequate staustical control  The dn"ﬁcu::)y m;" ;g:pgx:f ‘ (rli
quantitres of serum appeaﬁx:s to be a stumbhing-blocx, . o

1
method is shown to be

The principle of supply
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In. the case of the common cold, febnle catarrh and primary
atypical pneu ia, the possibilities of i ization with virus
vaccines awaits recovery of the causative viruses m the laboratory.
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CHAPTER 14
TREATMENT

Chemotherapy and virus infections

THE treatment of the uncomplicated virus infections of the
respiratory tract is disappointing from the standpoint of specific
remedies.  For the viruses are the chief micro-organisms still largely
resistant to the various chemotherapeutic agents which hase been
evolved 1n recent years. The reason for the relative resistance of
virus infections to chemotherapy is not far to seek. The natural
habatat of the virus is the cell, and the intracellular environment is
protected by the cell membrane and 1s relatively intolerant to chemical
agents  Not only must the chemotherapeutic compound penetrate
the cell wall, but it must also deal gently with the interior of the cell,
sf the virus but not the cell is to perish. Naturally, the virvs
spends at least part of 1ts existence 2s an extracellular agent ether
before it becomes attached to the receptor-substance of the cell
whach is to be parasntiscd. or after 1t has been released by rupture of
one cell before it passes 0 yet other cells for further cycles of maulti-
plication. The fact 13, honever, that antibodies, which are excellent
antviral neutralizing substances, fail to exert 2 significant effect on

the course of snfection in most virus diseases, unless they ar¢ aval-
he neffectiveness

able before the onset of infection “This points to t
on the whole of extracellular antiviral action on the treatment rather
than the prevention of virus diseases. 3
The practical demonstration that chemotherapy can nots ith-
standing all theoretical considerations, succeed in hmiting infection

by a virus, is therefore of immense importance.

the history of chemotherapy against Virus |
may be of value in onentating the reader to the appreciation ©

the present position. The sulphonamide compounds are credite
which was obtained in the

with the first success 1° chemotherapys > the
treatment  of lymphogmnuloma enereum (Iymp};o};,:ﬁn\:n (i’dgs
inguinale) by Gyurié (1938) using PTonte B}OSl.su % foxr}l‘ae wides
and sulphones have some action n view of e s
relationship of the psittacosis group 10 the lymphogrant momu;
it is not surprising at one of the agents of mouse P“:{f, s
(Rake Jones and Nigg, 1942), S0ME strains of psittacosis ( ) 1s:vmcm;
19467 Rosebury and others, 1947) and a stram O pig
212

f
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R. burneti, and good results are claimed in Q feser in man by
Guinchi (1950)

The viruses of the psittacosis—lymphogranuloma group are also
susceptible to the action of those antibuotics active against rickettste,
Lymph I in man is f; bly infl d by
aureomycin (Wright and others, 1948), and the results are better
than with sulphonamide drugs. Similarly, psittacosis virus is
susceptible, and in the experimental infection of chick embryos
Wells and Finland (1949) found that aureomycin was more active
than chloramphentcol. Hurst and others {1950} found that both
terramycin and aureomycin were more active than chloramphenicol
against psittacosis virus, A number of authors have found that psitta-
costs 1 man can be treated effectively with aureomycin (Brainerd
and others, 1949; Woodward and others, 1950; Green, 1950).

Apart from this group of viruses, there is very httle to record
in the chemotherapy of the virus infections. Eaton (1950),
h , found that aur was active in cotton-rats against the
virus considered by him to be the virus of primary atypical peu-
moma. Andrewes and Niven (1950), working with a virus causatne
of grey lung disease of mice and a possibly similar virus derived
from cotton-rats, found that aureomycin was highly zcti\einnd
caused resolution of lung fesions 1n mice infected with either virus.
Terramycin was also highly effective, but chlommphc.mcol was quite
mnactive against either virus An important finding with grey
lung virus infection was that the virus could not be rccoverec! fmr.n
the lungs of treated mice In this instance, lherefore,. anu.blol.lc
therapy was followed by elimnation of the virus, even in mice in
which the disease was chronic. Recently Gledhill and Andrewes
(1951) have found that aureomyon and tesramyan can nfluence
hepatitis m mice caused by the mouse hepatitis virus. '

There have been reports by many observers that prmary ﬂtyl“c“l
pneumoma 1 man of the variety due to an unknown zuolognc:\.
agent responds to aureomycin (Vale Kneeland and others, 10493
Meiklejohn and Shragg, 1949 Schoenbach and Bryer, r(gi{q.
Collins and others, 1950, Blodgett and others, 1950)' According
to these authors, the fever disappears and the Iung lesions begin to
resolve within a few hours or days after the administration uf;lureo;
In contrast, pemailln and the sulphonamide d.rugil ;).no-
affect the course of illness  Bref reports have been p:lbhsm | el
ing that favourable effects are also exerted bydc bl?m‘r(:'r;nmym
(Wood, 1949, Hewitt and Williams, xgso)h:mc “) competent
{Melcher and others, 1950). There are, howeren

mycin,
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\(‘la'xs t!xerefore obvious. Neither groups of patients exhibited com-
pheations, - Several patients experienced mild toxic effects after
terramycin,  The lab di is of infl was based on
c:)n{plcmfem-ﬁxanan tests in all these patients and, i addition,
strains of virus A were recovered in eggs from i .
0 the garglings of ¢
g patients thus tested. elings of he

TapLE 20
Tral of Terramyern 1n Influenza of

- T
Trestment, | Number | Dayof discase | Duration of hours |
. 2 £ of pyrexia after
| of pauents. | treatment began treatment,
| Contrat & r‘ 5t day-4 12, 36, 84, 120
2nd day-2 24,48
, Terramycin (0 5 gram |
| sr-hourly} h Pl 15t day~4 12, 24, 24, 36
{ 2nd day-3 12, 6o, 60

* Three patients had mild durthea

Although aureomycin is not activ e against influenza virus infection
in eggs, Finland and others (1950) obtained favourable effects in the
of infl A with p and also in some other
cases of acute respiratary disease of uncertain wetiology, but without
pneumonta  Not all the favourable action of the antibiotic could
be explaned by actton of the antibiotic on bacterra present in the
throat or sputum, But a controlled trial of aureomycin in the
treatment of 150 cases of influenza A in the U.S Army, which was
carried out by Thalmann and others (1930), failed to yield evidence
of any therapeutsc effect of this drug
Thus, at present, there is no known chemotherapeutic agent which
will influence the course of the zurus infection in mfluenza. The
same holds good-for the common rold and febrite catarth. But
because all these virus infections are sometimes succeeded ‘by
secondary bactersal infection, chemotherapy with substances adtive
against bactena 1s tnportant, and oftent l\'fc-s.avmg. Before, how-
ever, considering this aspect of treatment, brief reference must be
made to the possible use of hyperimmune or convalescent serum

contatning antitodies agamst influenza virus A, Laidlaw and
others {1935) showed that a hyperimmune horse serum nm_:ld
inhibit the development of lung lesions m influenza viras infection
n mice, even after the disease had been mn progress for forty-erght
hours. Vet ssmilar harse serum and also convalescent human serum

ced action on the course of ttiness of

fatled to exert any pronoun
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uncompltcated influenza in man (Stuart-Ifarns and others, 1938)
McGutre and Redden (1919), however, brought forward evidence
to show that convalescent human serum was of value in the treatment
of ifluenzal pneumonia, and no trals have been made of serum m
such cases since the discovery of the influenza viruses  The use of
antibiotics now to be described makes such serum therapy un-
necessaty, except perbaps in the treatment of fulminant staphy-
lococeal pneumonia, which still remans an unsolved problem

General iderations in regard to ch h

The first consideration n the chowe of a chemotherapeutic
tompound is that the organism causing the infection which 1t 15
desiced fo treat must be sensittve to the action of the drug  Rests-
tance of the bactena to concenteatinns of drug which can be
attamned in the serum during therapy of a conditton such as pneu-
monia will cause the treatment to fail  There 15 now a wide choice
of compounds and anubiotics effectn ¢ agamst the varous organisms
concerned in pneumonia, and the relative m witro sensitivities of the
latter ate considered below. Reststant spectes, or even resistant
strams of 2 particular species are encountered naturally, or may
appear during the course of therapy ~ But acquired resistance of the

bactena ly met with 1n resp y to the vanous
avalable compounds and anttbiotics 1s not yet a problem, except
possibly in the case of staphyl Here the evistence of peni-

ellin-sesistant strains 1n patients before or during treatment s a
growmng problem  Such pemicillin-ressstant  staphylococer  are
fortunately as sensitnve to antibiotics such as aurcomycin, as are
strans normally sensitive te peructllin - They are much commoner in
the niose and on the shin of those worhing m the emvironment of
hospitals than in natural mfectrons, and most stramns of staphylococer
from cases of staphylococcal pneumonia are, tn the author’s ex-
Perience, anitially sensttive to pemscillin Nevertheless, dunng
Ueatment of such pattents the ongnally sensitine stran may be
replaced by a resistant one, and pemcillin will then fal A silar
change in resstance to an antibtottc mav follow the use of aurcomycin
0r streptomyein, and the problem of 2cquired bacterial ceststance to
2nubiotecs 1s a new and complex subject which will certamly require
ncreasing attention in the future (Garrod, 1950, 1952}

sen if the organism 13 sensstne 1o the compound shich 1s to be
administered, 1t 15 not aviomatic that the infection will thereby be
Quenched.  Host factors are of constderable importance, particularly
in infections such 2s pneumonta m aged people, whose tissues are
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more degenerate and Jess able to take advantage of a Iull in the attack
by baetetia. Again, the infection may have affected vital organs
other than those actually attacked, as for instance, the heart, and
secondary complications of these organs may cause therapy to fail.
The importance of avoiding toxic sub is self-evident, and the
newer anubiotics are very different from penicillin in this regard
{Tomaszewsks, x951).

Almentary tract disturbances ranging from mild nausea to vomit-
ing or diarrheea of varying seversty are all produced by chlorampheni-
tol, aureomyen and terramycin in 10 to 30 per cent of patients to
whom they are administered. Diarrhcet and vomiting are the most
troublesome symptoms, and terramycin is probably the worst
offender of the three anttbiotics in the production of these, Skin
rashes, sore mouth of tongue, rectal or vaginal Irritation, pyrevia
and mental sy are all d, though n a smaller
proporuon of patients. Agranulocytosis or a serious degree of
leucopena has been recorded after chloramphenicol, but s f )
uncommon (Hawkins and Lederer, 1952). In order to avoid vitamn
deficiency of the B group which may be responsible for the ot

lestons, st 1s advisable to add B vitamuns to the diet. .

The etact dosage and mode of admini must be dered
1n relation to individual chemotherap dsand i
patients  The sulph d \pounds, chloramp} , aurco
mycin and terramycin are gtven orally, and because of (h'elr bitter
taste, the t are supplied by the £ in gelatm

capsules, Pemiaillin and streptomycin must be given by intrs-
muscular injection, and though penicillin has been at times :Jscd
orally successfully, this cannot be ded as a a " rd

Both yon and terramycn are disy in preparation
which can be safely grven intravenously, and such ?ar:mera! admini-
stratton ts useful 1 ratsing the blood-level to high concentrattons
and when oral adnuastratton is poorly lo)cmtcd: The normal
dosage of streptomycin, aureomyan, chlaramphenicol amz :rrfa»
mycin in adults 15 of the order of 2 to ¢ grams a day n divn td?i
gram amouats, but 4 grams of streptomyct should only be us; ?n
short pertods, because of 1ts taxic actiom, and the sague np;? :s ixn
many patients to terramycin Pemicillin 15 usually é:e{om‘
excesstvely large doses 50,000 umts of sq(ubl: pemcxd e
hourly is an adequate dosage even for severe mfc?imns. M: | ihere &
lttle to be gamned from ncreasing the dose or griag zgol;,“t toqg“e
doses except i fulmmnating conditions. Iitis lmp[}zsnlummmm
such frequent imections, procine pemalie v
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though terramycin therapy may pethaps be more Irkely to be followed
by such a sequel because some strains of staphylococei are normally
reststant to its action.

Chemotherapy of the y i plications of infl
and other infections
The bactena chiefly d in the p i plications of
influenza have already been enumerated (Chapter 4). Pneu-
i, staphyl i, h i i isms of the

L g 'J 1C 5t 13 tly
hzmophilus group, and Friedlinder’s bacilius may all be concerned,
The relative sensitivities of all these drganisms to sulphonamides,
penicillin, streptomycin and the other antibiotics are shown m
Table 21, From this it is obvious that sulphonamides and pensillin

TaBLE 21
Degree of Sensitizty of Orgamsms to Chematherapeutic ddgents

Specis | Sulph, | Pen | Swep | Chlor | Aue, | Terr. |
i
|
j
|
|

Preumococeus V4ot~ 12 | 2 | 34 | 34

Staph pyogenes * P -3 2 3 3

Strep. pyogenes + laor -z | z 3 3

Bact Friedlinder - 1 ‘ 2-3 2~3 2 2

H Influenzae + z~3 |z 2-3 2-3 2-3

Puttacossomtoss  — |+ ' o= | = [ 4+ ] 2
"Bumet .\h - 1 = &k + e

T 0’
+ '} = mhubion demonstrated — = no intubition of growth.

in  utro

o o Mimimal e
ot- 1 u}umh penicillin nr} T tiom needod ) 3UUamabl

o

}Conccnln(mn!

to - 100 ( microgeamsperml [ CReCHi e S

~pun

= 10 qormore
* Some strams mutially resistant either to Boo unns or more of penicilln of to
similar concentrauions of terramyan
Sulph  sulphonamides

en = pentcilfin
Strep = streptomycin

Chlor = chloramphemicol
ureomycin
terramy cin

are effective, particularly agatnst pneumococci, and so ;_nay 2;
expected to be therapeutically active 1n the commonest form !
secondary bactemal mfection mfnenza  The ri‘a(l\'e mcnts;
1pt and pentcillin have been p in Britan ly'
d v illin did not appear greatiy
He showed that penicillin
:Jmi::rmg%s! h des 1n the t of pneumoroccal
pn};umoma "The actwities of the other annb;oncs zgamst png]:;
ral
that of pemecithn, and compa
mococar are little different from i
therapeutic results are therefore likely pneumococcal pne
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Although aureomycin has been widely haled a5 the antttustie of
choice 1n the of p and favourable results have
hccn :ecordcd by Collms .-md ozhers {1949), Gocke and others
- =\ € - comparative tnals hase been

. to terramycin, ecept that

results very sumilar to those

obtained with penicillin,

The report of the subcommittee of the Antibsotics Clnucal Trials
Committee of the Medical Research Counctl (rgst) records the
tomparatie t}mapeutic effect in pneumonia ot chloramphenscol,
aureomycin and a *standard > remedy consisting of penicillin with
o1 without the addition of sulphonamides  The trial took place in
four different hospitals 1n London, Sheffield and Glaszow on 267
patients previously untreated before admmssion to howpital Al
the patients were fully investigated, i order that the esact atwlogical
agent could be established, The climcal diagnoss was variably
confirmed by radiological investigations  As the tril prugrc:;ed
the pertod of the infl virus A epids In 1957 was
and 47 of the entire group of cases gave evidence of recent or con-
cusrent infection by this virus. Table 22 shows that of the hactenia,

TASLE 22
Etiolugs of Preumoma (London, Glasgowe and Sheffeld) 1267 Cuser, 1u<o st

Preumocaccal lug 73)

Streptococeal 2
redldnder’s bactllus 3
Hemophutus nflucnzce '
determin
Probably bacterial 908
With cold agglutiming 400
Unknown "o
Evidence of mfluenza sirus infection 47 (%)

\M‘ﬁ.d after Report of MR C Annblann Commttee  frss med J, 1058,
ﬂxxuru wn brackets are percentages )
Pro mae PR . Ve 4 cecandmn ae
Ly .
&
i
Ve
of tteatments, Tables 23 and 24 show that as judged either by
ortality or by course of 1liness, the three methads of treatment gave
tomparable results ‘The total death-rate was low, and though a
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TAME 23

Prewmonias Results of Treatment. AMortalty

Chioram=
\Aureomycm\ Chemeet. \ Standard

'rm\ 1n group o 8
T itk (puraber) L % %
U,)‘q" o \
ota . . 6
Deaths ; o 653
Ot b
‘otal . 2
Peaths . :; “s “1
D:spemtdy 1 on admssio™
s 8 6
Dealhs 2 6 2

—— J—
‘ Snndnd (reatment conmsted of pemcitlin Wit e addwon n 8 5% panents

of su\ armdes
5d ﬁ "3 after Report of MRC Anubiotics Committee: Bt med- T 1951
2, 1361
TABLE 24
Preumonttds Results of Treatment
’ | cil \
,Aummy:m\ ph;\"‘c
T Total 10 grou | 88 96
Medin T which LemperatIre |
xmz 29 27
! M:dlan Gy on wheh physical
igns norma | owse | 147
| umber with I8 Xorey |
| weeks afte admission |
wecks after dmusmn 55 77 60 (89
| Medon & day pat | go ., w1
| Medan 42 ldu:hzrge | e 0 5
| Retapses 8 3
Change of dru | H \
\Tou\ mmnccs of (al\urc (eaths | \
| Hetapse, ¥ of drug) 15 "
! - P —
Mcdsﬁed '.\(tu Repon o( MRC Anubiel’c® Commutee Bt med I 3958
1, 1368
(Fugares prachets ¢ ptrcu\hgts )
mych
few more Jeaths oc¢ curt ¢ pavents reate aur .‘ym'e
and chlord amphent col t h o with he sta Jard treat™ 15 Y Y
becn to the fm a e drugs WE° 1 “"{“‘Cd ¥
qy i o st al ind ted
pnucnts who were despe’ y " i v
that 10 poey COC! ! ma W h oot M thout | i ol
seitlin, @ an and chioramp™ were
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parable therapeutic agents  More toxic effects were esperienced
with aureomyom and chloramphenicol than with the standard
treatment, but the comventence of being able to adnunster these
2gents by mouth must be offset aganst the ncomvensence of the
injections of pemcdlin, Howeves, wn desperately ll patients
parenteral administration 1s tolerated better than oral capsules, and
peaicdlin is therefore better in such cases, at any rate intrally
Staphyl ! p P larly the varrety pl
influenza virus infection, 1s a much more difficult prohlem from the
therapeatic standpowtt - Some cases, even of a moderate degrec of
stventy, respond well to pemsallin, but in others a peniutin-
resistant steam of staphylococcus emerges, and treatment then 1ais
Treatment with peniciitin should not therefore be d tor
longer than four days unless a favourable result has already been
abtamed, Al ive forms of are wath sty
yom, chioramp lor terramyan 1 7
ba3 yet been gauned for a decision on the relatiee ments of these
tibiotics, though chloramp ! and are less saus-
factory n witrp than aufeomycin or sireptomycin  Indeed, some
strains of staphylococer are resistant to terramy e (Gocke and others,
1959)  Fulminant cases of fluenza virus-staphylococcal pneu-
manda, have, in the author's expenience, shown hintle response to
penicillin or to terramyern Yet, chioramphentcol followed by
hloramphentcol and pemaillin was used successfully wm the patient
Tecorded by \Walshe {(1950), and terramyam, after an inteal ingection
penicithn, was also successful in Case 16 reported on page 47
of thig haok, Convalescent serum trom cases of nfluenza A was
e used in this patrent, and appesred to be helpful  If exther
tteomyesn or terramy oin are used, miravenous wmyections should be
Buensmnally, i order to supplement the blood-levels produced by
the oral capsules  Some authors (Mulder-—-personal communica.
ton) belieye that at teast 2 mullion unns of penicithn a day should
used mn tlus type of case, but no immediately favourable sesponse
tovery lacge dases of pemcilltn has been seen in the ‘l‘uha.r s cases,
and it seeens ikely that antissral action i needed as v+

#tasig ot bacteryend~t - -+ - [
of therapy ss cor .
the shock-he . - « wncetton an the heart,

Pulmonary dema 15 not rehesed by antlwotics, and the most
mportant principle 15 to begm treatment before dema has
developed  Because such cases are relatngly uncommon, no one
PRctitoner sees enough panents with tulminant prcumona 1o pain

-
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experience in the recognition of the gravity of this complaint- The

only safe guide s for a constant watch for the development of cyanosis

or dyspn®d and the injection of pemcmm if chest compheations are
ed t i

penici“m. butis Tughly susceptible 0 streptomyamh chloramphemied’s
i atro. eV

aureomyCitt and terr n m oo rtheless, the results ©
treatment 37¢ yariable Strq)wmyc'm has given good results 19
somne £ases but not in OF 1n a recent pubtica by Zirby an
Coleman (19;1) of 1 tients died in spite 0 tibiotic therapy-
These authors believe that aureomyci il ampheni ol ate 3¢
feast 35 satisfactory as st pomycit but failure with aureomye'm
has been 16€0f e other ob! 1S

There 15 €0 jderable doubt con ming the role of Hztmaphllux
nfluenzee 0 § other ilic pacili in the sation of PAEY
mon Probably 1S of role1n relation b he respiratory is
n pronchity onchiectasts Th organism is almost cqua\ly
senstive Y emotlin omycins chlo mphen’ 1 an
terramy (F and 8 Wilcoss 195 Yinicallys owevens
{atter antibiot! are pmbab\y e eff ctive, 20 fitis sh ught that
hemophihie rgamsms con rmed athotogic? process:
then thes® atibiotics 4 be use than p¢ iollin, 30
wiew of possxbduy venzal B chiokitis ‘may be €O
phca!ed py mfect® wi ophlus nfl it bable that
the use of on¢ of the ™ er anubioth 1d be explo this
condinion, 1 which pemcn\l nd the ulphe amide: oduce

The reatment ©

The sympmmanc wreatment © \nfluenza 2% febnle cat b
cumphcated py bacter al e s 15 the same- Paients must ‘3
ut to bed n awal but well- uilated T m, 1 discharg® ;wu 4
be co\\emed on PP a1 efs & {ater destroye! '\\:no(
sputum should 2150 he d\sposed of ) o;d:‘ ;o r:m;:\s\:; e T or
cmss-mf should D€ Ui

pererages untit appeme has ¥ rmeds and consupa!wn shou\d be

ora saline PV

created with hqud para 1ge dache
;  equire ¢ erapy A€ eadacl
- el umms “nh;C:“I;‘ﬂ) f;?‘ Asputn and codene esther
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slone or together are the best drugs to treat these sumptoms
Aspiin may be given alone if there 15 no cough, and doses of the
erder of gr. 20 (113 gm) can be given mght and morning, of 38
stquired, for the headache, Codeine 1s partrcularhy heiptul it therc
isa distressing cough, and the dose of gr £ (8 megm }can he enven and
repeated at six-hourly intervals, The two compounds ar¢ combined
m1ablet form for easy administration, and each taplet « mruas 2r 4
each of asprrin and phenacetin and one-eighth (1) c# codene It
unusual for pain to be severe enough to require uther eI i = o
an excepuon must be made for pleunttic par Wil
morphne gt } (16 mgm.) or pethidme gr t! ot a3 foran

relief.  Expectorants are not of value In the treatmanr v s ars
sputum, and if codetne does not dimimsh the e« 00
irmitating useless cough, 2 binctus such as Lavcuiz S a

(Gee) in teaspoonful doses at frequent ntenals mus ¢ ¢ wle 1!
help. Inhalations of stearn with the vapour of I ruar ~ Balun et
Benzomz Co) are comforting s cazes wuh & saere cachiitis
taryngitis,  Insomnta should be assisted with harbituzates sadt o
fumunal gr 1 (b4 mgm ) or Sod Amytal gr 3 (200 mgm ) b
medication is requered in addition to the aspir ot condenn
m : ST e daaer e i fter the
' i necded 1t
. rh wnbjers
1n any case, cough should have disappeared betore pormal dotn ttics
s1¢ resumed, and additional care should be exercised m any subjects
with previous chrome chest discase  The question whueh 1s utien
1ased, is whether routine use of chemotherapeutic agents would
diminish the rish of secondary bactertal nfecttons of the hronchi or
tungs sfter influenza  There 15 no certan hnnwledye that chemo-
prophylaxiswould be effective, and the rish of such possthe complica-
tions 15 distinctly small  Chemo-prophylaxts shouhl therefore be
feserved for patients in the older age-groups af with previous chest
disease, such as chronic hronchitis or bronchiectast, particutarly if
fersistent signs in the chest are still present by the third day af
nfluenz2. Influenza in subjects with chrome heart diease shoutd
also be considered as an indication for chemo-propbilave 1
Feophylaxis with chemotherapy 1s desired, sulphoramides suth x>
pinbot o v L macemlln, §0,000 UANS INTT-
here 1v a shght nsk of
' . carned i the nose.
Penscilin administration is pechaps loss dectraple a4 prophslactie
measute  Aureomycin or terramycrn i doses of 20 grams daly
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are less innocuous than pcn'\c'\\\'m, and may cause unpleasant toxic
symptoms

The reatment of chest comphcat'\ons in young subjects 18 dis-
appo'mﬁng so far as bronchio\his is concernedy tut actual pneumont
i usually 28 T sponsive 10 chemother2p¥ 2s is ordmnary pn:umm\'\a
unassuc‘mted with the influenza viruses, a8 already descr'xbcd Trwill
e clear from the foregoing account which form © chemotherapy 1

rel:ommcnded for pahents with signs of pncumon\a, and the most

jmportant pﬁncxp\ t observed is 20 ¥ careness f the possxb\hty
of supervcmio staphylococc® P nt a1 orm
neumonia, the on¥; other cumplications Yikely t@ require therapy 3¢
nasal sinusitis a otitis mecid inat of local

o
measures and chemotherapy is neededs and the details of treatment

There 15 70 evidence hat any ™
a

easures suggestcd either in the
ble of di

minishing the durato? of 2
ats as. The fatest remedy to
histamine drugs prought forward Brewster

on
i e Medical Research Council (xg;o) on
sew that antihns!ammc

of the com™ old, and § therapeut! ohrupt 21518,
1t 15 best that 00 advoca f this oF omedy showtd 2% o
forward here 110 1ification whatever expenstvey o an{\r‘\\
repamnons, chemo herapeuti® mpo nds, © 1 tre: r;’( ::uﬂc
vasoconstrcto drugs, €¥¢¢ s a te rary ehef for © hs"ms
on. WVhat has already said 1 gard phy
1n influenz2 apphes € ity to th ommon €O

i ia, psinacosis and

Treatment of pnmary
Q fever
The symptomanc reatment of ali these condittons 1sthe ‘s‘:\:: ;\: of:;
fh 4 But pecause e viTuses of the ?SlllﬂC(JSls’On'\\l 05is &
oy nich ever 1€
s, 2 specific form of reat-
ready sateds clams have
and terra™y cin ar¢ alt
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therapeutically active tn primary atypical preumaniy nn mis f
aureomycin and terramycin are certainly more actine than chlor
phenicol 1 titro agamnst psittacosts and R hurnce ! 41
differential diagnosts of the three conditions 15 dfl W atevir
ot to use chloramphenicol at present  If thereforo e Vv o
sugeestive of primary atypical pneumanta, or psituo. 00
aureamyctn or terramycin may be givenoralh 1o - ¢
four-hourly for two or three days and thenc < - I
there 15 no response to & dose uf3 grams daih 1

salfely, and may be needed in severe mfectts

fever {Clark and others, 1951) Lack of respo ¢

dosage should lead to a careful reconstderstior
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