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There is no reason to believe Primary Atypical FPneumonia,
Aetiology Unknown, is a new disease, Thus it is profltable to
congider certain points in the natural history of pneumonia, and to
trace the development of present day knowledge of pneumonia.
Knowledge of pneumonia has not acerued steadily, but in a series
of discoveries whioh have marked the ocommencement of an epoch, The
early history of pneumonia ls of its frequent epidemio character.
In the early nineteenth century, morbld anatomy achieved distinoction
between effusion, lobar and lobular pneuﬁonia. Histopathology soon
followed as a result of the previous introduotlon of the mloroscope,
put was soon overshadowed by the advent of bacteriology toward the
end of that century. Refinements in bacteriology, immunology, and
the discovery of viruses in the early part of the present santury,
threw great importance on the aetiological agpect of the acute
infectious dlseases, This was helghtened by the Influenza pandemio
in 19181919, The more practical nature of X-ray examinat ion and
the frequent revelation of unexpected pulmonary dlsease, has
revolutionised conceptions of pneumonia, The discovery of the
influenza viruses, and the conguering of pneumonia due to the
pyogenic cocel by chemotherapy, have diverted interest to pneumonia
cauged by viruses, Epidemlc respiratory disease in the last Warx
wag found, by the use of X-ray diagnosis, to be frequently assoclated
with pneumoﬁia in many known and new conditions. These phases in
the history of pneumonia will be elaborated below,
Early History - Pneumonia wag known to Hippoorateas in approximately
460 B.C., and accurate descriptiona of ity symptoms were given by
Gelsus between 25 and 35 A.D, Ruffer (1) examined Egyptian mummies
of a dynasty extant from 1500 tq 1250 B.C, He obtalned histologioal
evidence in some of pneumonia which had advanced to the stage of
hepatization., Hirsdh, in 1853; wrote of the epldemic character of
pneumonia, and in his Geogiaphica;jand Historical Fathology (2)
recorded epldemics as esrly ags the sixteenth sentury. MAOGallum (3),

from his perusallbf this document ad&rﬁhbsmbnographa of Leichtenstein




(3a) and Ripperger (3b), traced such epidemies baok to the tenth
century, and suggesﬁed these world-wide visitations were due to
" influenza., Boyd {4) noted that it hag been suggested the pestilence ;
which attacked the wellwgreaved Achaiana, as narrated in the flrst
book of the Iliad, bears the hallmarks of influenza both in its
sudden appearance and disappearance: "For nine days ranged the god's |
shafts through'the host, and the pyres‘of the dead burned oontinuously}
in the multitude,"

It is of no small interest that epidemlos of pneumonia
have ocourred through the ages, and it is not doubted that some of
these epidemicg were due to influenza. Many other aetlologiocal
agents were probably responsible for such epldemics, and no doubt
diseases like plague in its pneumonic form, measles, typhus,
diphtheria and tuberculosis olaimed thelr share. .
Morbid Anatomy - Although van Leeuwenhoek discovered the mloroscope
and observed minute organisms as early as 1675, clinical observation
and macroscopic pathology, the latter with the ald of the magnifying
' glass, held sway for many years, Laennec had correlated the pathology,
symptoms and the auscultatory signs heard through his stethoscope in
1819. Thomas Addison {5), in his papers written between 1837 and
1843, desoribed the healthy and morbid anatomy of the lungs, and
emphasised the variability and the importance of the symptoms in the
dlagnosis o? pneumonia, In a“further paper, "Observatlona on
Pneumonia and its consequénces", Addison desoribed simple and lobular
| pneumonia, corresponding to lobar and bronohopneumonia, ag we know
them today, Of great interest is the refutation by Addison in this
paper of the views of Reissessen and others that the intercellular
tissues (that is the walls of the alvecli and interstitial tiséuas),
were the seat of some of the most important 1nrlammatorj dlseases
of the lungs, |
‘Qellular Pathology - Improvements in the microscope in the early
part of the nineteenth century, and the discovery by Amici of the
dil-immersion,lens; prepared the way for the study of histology and
the recognition of bacteria. The cellular ﬁatholdgista became

familiar with the histopathology of lobar and lobular pneumonia, and

Bartels in 1861 (6) described the lesions of interstitial pneumonia
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as seen during an epidemic of measles.
Bagteriology - The almost simultaneous isolation of the pneumococous
in 1881 by Pasteur in France and Sternberg in America, waa soon
followed by definite proof of its assocciation with pneumonia in man.
Other organisms, as Friedlander's baclllus, streptococei and
staphylococoei, and the influenza bacillus, were later found to be
agsociated with aocute inflammatory diseases of the lungs. While these
discoveries had no great effect on the conception of pneumonia at
this time, the advent of immunology, and the demonstration by the
Klemperers in 1891 that serum obtalined from patients convalescent
from pneumococcal pneumonia had a curative effect on experimentally
infected rabbits, was of great lmportance. Refinements in bacteriol-—
ogy indicated all pneumoccocl were not alike. The serological typing
methode of Neufeld, introduced in 1909, made possible the conseption
that the course and prognosis of pneumococoal pneumonia depended
largely on the type of pneumoccgocous responsible for the illness,
Further, the possibility of specific serum therapy became practicable

The 1914-18 War was remarkable for the use of noxious |
gases‘in warfare, for the epidemios of measles in America ocomplloated
by pneumonia which was most frequently assoclated with haemolytio
streptococsi, and for the pandemioc of influenza in the last years
of, and the year following the war,

Among those dying in the early stages of these affections,
there was evident considerable similarity in the pulmonary leslons
at autopsy. PFPrevious to the pandemic, influenza had been regarded
as a very mild disgggg, affecting many with but few deaths: its
name "la grippe" is/to have meant originally "the fashion", and
Burnet (7) quotés Creighton "Everybody 1ll, nobody dying, gplendidi™®
For some reason, in 1918 the digeagse took on & new quality which
has not been explained or repeated since, as it killed not the very
young or the aged, but particularly those in the prime of life.

There was great wvariation in the bgcteria agscoolated with
the pneumonla in this pendemioc. The bacteria isolated were often
heterogeneous and differed greatly from time to time and place to

place, The confusion created by the absence of a constantly

responsible bacterium stressed the need for the isolation of the
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common 8etiological agent of this obvious pandemic, Despite this,
the predominance of certaln organisms in different geégraphioal areas
yielded valuable information as to the charasteristics and range of
clinical behaviour of "pure" infe;ction with specific bacteria, and
the pathologlical changes prdduoed by such infections. MacCallum (B8)
emphaéised the occurrence of one peculiar form of bronchopneumonia,
Interstitial Bronchopneumonia, which affected meinly the terminal
bronchioles, their walla, the surrounding alveoli and the correspond-
ing lobule, The resemblance of this condition to the pulmonary
lesions of measles and Whooping cough was remarkable, and the nodules
formed about the terminal bronshioles were mistaken by many peocple
for miliary tuberculosis, This form of pneumonia was gaid to be
invariably assoociated with an haemolytic streptocooous.

MeCordock and Muokenfuss in 1932 (9), using vaccinia virus,
produced experimentally in rabblts an interstitial bronchopneumonia,
This olosely resembled the prneumonia which so frequently accompani ed
measles, psittacosis, influenza and whooping cough in man, While
measles and psittacosis were known to be caused by viruses, in the
case of influenza the red herring of hasmophilus influenzae still
obsoured the trail, These workers, and many befors them, considered
a virus was the agent'responsibla for the influenza pandemisc, They
oompared, as Winternitz had done before, the gimilar effects of the
war gases on the lung and the pulmonary lesions of influenzaj;
particularly those persons dying soon after the onset of influenza,
when baoteria in the lungs were scarce and confined to exudate
within the bronchioles,

Inereaging interest in viruses and improvements in
technique were not fruitful until 1933, when Laidlaw, Andrewes and
Smith 1solated the virus of influsnza A by transmission teo ferrets,
To this day it is denied by gome that either of t‘he influenza viruses
was responsible for the pandemic. The assﬁmption that the new viruas
of Laidlaw was the aetiological agent led ' toc the analysis of the
considerable amount of experimental work already carried out on the
production of pneumonia in animals by bacteria, viruses, or both;

The results have made clearer knowledge of the pathogenesis and

pathology of the acute inflammatory dlseases of' the lungs.,
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Subsequent study of minor epidemies of influenza led to the

discovery, by Francis in 1940, of influenza B virus. The introduotion
of an haemagglutination test in 1941 by Hirst provided a useful
serological method for the detection of infection among the population

by a strain of either virus, Influenza has been given great
prominence in this adcount, because it facilitates the idea of
infection of the respiratory tract as a whole, and because of the

gtimulus the pandemlc has provided to later regsearch,

BetWeag_the Warg - Improvements in X-ray apparatus and technique have

facilitated the examination of the thorax, and encouraged the more
general use of this tform of examlnation. TFollowing the 1914~18 War,
the interest of physiclans and radlologists in the correlation of
clinioal manifestations with X-ray findings in pulmonary diseases
hag been heightened by many astonishing discrepancies and discoveries,
X-ray examination has revolutionised conceptions of pulmonary disease,
and has facilitated the distinotion between effusion, consolidation
of varying form and extent, ateleotasis, lung abscess and cavitation.
In particular the assoclation of traﬁaienﬁ pulmonary

involvement, discovered by X-ray, during minor respiratory traot
diseage, hag been reported with increasing frequence as the use of
this method of examination has become more common. Neot infrequently
such transient pulmonary opacity has caused confusion in the dlagnosis
of pulmonarﬁ tuberoulosis. In yet other conditions, meny of whioh
are rarely fatal, radiology has provided the opportunity to obaerve
unexpectedly frequent pulmonary involvement: knowledge of the
pathological changes in such illnesses are often due to Tortuitous
death by accldent or intercurrent infestion,

| Immedlately priqf to the recent War, further improvement
in X-ray eQuipment and technique had made mass surveys for the
detection of pulmonery tuberoulosis possible, and X-ray examination
of the thorax was employed as a routine where there was any suspiolon
.of ohest disease. & proportional increase in the number of pulmonary
abnormalities, partioularly these transient opaclities associated with
agute upper resplratory ﬁract infections was the natural sequence.

The differentiation of such opacities from pulmonary tubercuiosis

and other illnesses of serious import had become a ma jor problem in
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diagnosis,

It is generally agreed that the character of pneumonia
has changed percéptibly over the last decade: older members of the
medical profsssion affirm the change hes been noticeable for a longer
time, even as far back as the beginning of this century. There has
been a considerable and real decrease in the inocidence of lobar
pneumonia, Whether the more recent change was due entirely to the
adwvent of the sulphonamides and later penleillin, whioh have proved
to be specific therapeutio agents for almost all cases of pneumonia
due to the pyogenic cocci, is not known. The general success of
these drugs has thrown into prominence a gi‘oup of oasges of pneumonia
whosge illness was not affected by chemotherapy. These inocluded a
minority where the bacterium, ordinarily susceptible to these drugs, was
shown in'vitro to have lost this susceptibility to a varying degree.

Heffron (10) summarised the figures of the bacteria
agsociated with lobar pneumonia in 3,319 patients from several saries
of oases which had occurred prior to .tha introduction of sulphonamides:
the percentages wers as follows - pneumococoi 96,1%, Streptoocacol
2.8%, Friedlander's bacillus O,5%, Haemophilus influenzae, Staphylo-
cocoi and mixed infeotions each 0.2%, making a total of 100%., In
the series of cases of primary bronchopneumonia that he quoted,
cases of unknown aetlology reach a substantial proportion, His
statement "The frequency with which the various types of pneumococcl
are found in broncheopnetumonla approximately paréllela the frequency
with which they are carried in the mouths of normal persons'' 1s not
wi thout significance, For although epidemios of pnaumooouo‘él pneumonla
undoubtedly ocoeur (11}, observers in the last few years have found |
consideréﬁle difficulty in isclating pathogenie baoteria from the
sputum of a large proportion of cases which appeared to have acute
Npacterial" pneumonia, lobar or bronchopneumonia (12}, which aﬁparantly
resaponded rapidly to 'sulphonamides or penioillin‘.‘ There is some
‘evidence to support this faet not béing due to the inhibiting effeaots
of sulphonemides and pénioillin in the sputum (13), It is not unknown
for the symptoms in such cases of aoute "bacterial" pneumonia to
subaide within rorty-eight hours or less ‘When chemotharapy has been
withheld!
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To continuse this digression, minor respiratory illness
very frequently precedes the development of "baoterial" pneuponia,
either immediately, or a week or a fortnight before. While bacterial ’
sore throat is common, so are virus infections of the upper :t'eeq:-:’i.ra.’oory’i

tract, which may be so severe as to simulate haemolytic gstreptococous

jnfeotion of the throat. Recent observations have shown that patian‘oa
contracting "bacterial® pneumonia have conourrently had evidence of
infection with influenza virus A or B {14), and the bacteria were
apparently present as secondary invaders. There ls experimental

anl olinical evidence however, that epidemios of true bacterlal

pneumonia do occur,

The 1939-1945 War - Barly reports of Primary Atypleal Pneumenia
have emerged from several sources,

Epidemioc respiratory disease associated in a proportion of
ceses with transient pulmonary involvement, freqﬁ.antly detected only
by X-ray examination, is responsible for such rep'or'ts as those of
Arrasmith in 1930 (15), Gallagher in 1934 {(16), Bowén in 1935 (17},
"and a critical evaluation of such manifestat ioms by Scadding and
Ramgay in 1939 (185, suggested such pulmonary opaclity was due to
atelectasis., The aetiological investigations were inadequate, and
this has been disoussad in the two papefs to be presented., By the
same token, the "Focal Disseminated Pneumonia" reported by Seadding
in 1937 (19) is open to oriticism, and 1ike sulphonamide or penicillln
resistant pneumonia, 1is another heterogengous group. Reviewers of
the subjeot of Primary Atyploal Pneumonia have unearthed olinie"al
and pathological descriptions of pnaumoni.a resembling thils condition
ag Tar back as the early part of the nineteenth century. While thia
18 possible, it is fallacious to make retrospective diagnogls or to

axtricate such pneumonia with certainty from that accompanying
mea.sles, whooping cough, chickenpox, influenza or other diseases,

With the outbreak of the recent War, epidemics of acute
regpiratory dlgease were anticipated among recruits, and did follow
on the congregation of large numbers of young adults iﬁ military
cemps. Routine chest X-rays revealed unexpec'bedly fregquent pulmonary

involvement, .and most 1nvast1ga'oors falled to incriminate either

Anfluenza virus. American observers seized the opportunity to study
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an unexpectedly high ineidence of an unusual type of pneumonia,
ocourring among the troopé at Camp Claiborne, La., in 1941, and the
Commission on Acute Respiratory Digeases was set up. This Commission
wag unable to identify or isolate the oausal agent, but placed the
clinical, radiologilocal and laboratory characteristios of Primary
Atypical Pneumonia on a sound basls (20} . ‘The Commission Was able
to transmit the oondition'expe:imentally to human volunteers by the
inooulation of filtered throat washings and sputum, indicating the
causal agént 13 a virus or viruses (21). Later experimental trans-
mission to humén volunteers, with challenge experiments, has
differentiated Primary Atypical Pneumonia from other virus infections
of the upper respiratory tract (22), |

Another group of observers (23), working in New York on the
same ocondlition, had investigated the aggociation of the astreptococous
MG with Primary Atyploal Pneumonia as the causal agent or as an
eggential component for the development of this illhess. The evidence
1s slender, and has been largely discounted by the Commission and by

Eaton and associates.

Eaton, Meiklejohn and van Herick (24) olaimed they were

able to transmit to chick embryos, and adapt by passage, a filterable

agent from the sputum or lung tispue of certain cases of Primary
| Atypleal Pneumonia, They have evolved a serum neutralization test,
ag the agent waé found to be speoifically neutralized by the sefum
of patients recovered from this lllness, but not by acute phase sersa,
This group of Workers have stressed that, in an epidemlc of Primary
Aytpical Pneumonia, in itself suggesting a single asetiology, a
substantial proportion of cages was apparently due to this new virus,
but it is unlikely that it is the causal agent of all cases of
Primary Atypical Pneumonia. , |
Summary - This brief survey oontalns but some of the interesting
points in the history of pneumonia, and particularly of that variety
now known as Frimary Atypioal Pneumonia, Aetioclogy Unknown,

To sum up, epidemlos of pneumonia have been recognised sinca
the tenth century. Improvements in clinleal diaegnosis in the early
pineteenth century, followed by the establishment of histopathology,

have been overshadowed by the advent of bacteriology and immunology .



- O -

The typing of pneumoccoci and serum therapy emphasised the 1mportanee

of aetiologlcal diagnosis, and so did the influenza pandemia of 1918-19r
The introduction of sulphonamides, and later penicillin, have J
provided almost a speoific therapeutic agent againgt pneumonia due to ';
the pyogenie cocecl. The conquering of the bacterial pneumonias has
permitted the direction of attention to pneumonla caused by viruses,
which usuelly have a low mortality. Epldemics of acute respiratory
disease among recruits during the 193%9-45 War were assoclated with
unexpectedly frequent pulmonary involvement. Accumulating evidence
suggests that one such unusual variety of pneumonia is due to a new

virus or viruses, and the i11lness has been transmitted experimentally

to humans using filtered material., Challenge transmission experiment s
have differentlated it .rrom two virus infections, one resembling the
common cold,' the other resemﬁlixig the epidemic acute pharyngitis of
recruits. Eaton and associa.*bes have isolated a new virus from cases

of Primary Atypical Pneumonia, and developed a serum neutrallzation

test,

Current opinion inclines to the view that infeotion with the
virus or viruges of Primary Atypical Pneumonla is 'manifest. as an
epldemic of acute respiratory disease, in which a proportion of those
afflicted develop pneumonia, |

VARIETIES OF ACUTE PNEUMONIA.

A shortened clagsification of the egtablished varieties
w.{ll at this stage serve to emphasise the oompléx astioclogy of
pneumonia. An aetiological classifiocation, by whioh a pneumonia is
designated of a-specifioc organism and its type, 1s the ‘ideal method
of olassifying the diseage. Such olassification prbmotes clarity of
thinking, enables proper evaluation of the results of treatment, and
nas none of the drawbacks inherent in clinical classifioations with
their tendency %o slipshod diagnosis. Although t-his is beyond the
scope of most hospital servioces, much can be done élong these lines,
and such aetiologlcal diegnosis does take cognisance of the.virus.

pneumoniag with their tendency to superimposed bacterial infection.
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CLASSIFICATION OF THE ACUTE PRIMARY PNEUMONIAS

Pneumococeus {Types I - XXXIII)

Haemolytic strepiococcus

Heemolytic staphylocoocus, coagulase posltive
Friedlander's bacillus '
Mycobacterium tuberoculosis

Haemophilus pertussis

Less commonly

Haemophilus influenzae
streptococcus viridans
Racillus ocoli

Brucella

Corynebaocterium diphtheriae
Bacillus anthracis

Bacillus tularensisg
Pagteurella pestls

? Pleuropneumonia

Rickettsia

Yiruses

Rickettaia burneti
Rickettsia of Typhus

Influenza A and B

. Psittacosls, ornithosis and lymphogranuloma group

Yariola

Varicella

Morbilli

Lymphocytic choriomeningitis

Believed to be due to viruses

Primary Atypical Pneumonia, Aetlology Unknown
(Baton's virus)

Infectious mononucleosis

Primary Virus Pneumonitis with Cytoplasmio
Inclusion Bodies of Adams.

? Pneumonia accompanying Erythema Multiforme
Exuditavum

Higher Becteria and Fungi

Protozos

Leptospirosis
Syphilis
Monilia
Blastomycosia
Sporotrichosis

. Gocoldioidomycosis

Histoplasmosis
Aspergilloslis
Actinomycosis
Torulosis

Toxoplasmos is
Malaria
Schistosomlasis

Due to Chemical and Physical Agents,

Noxious vapors

Mineral oils

Torelgn material, as foed in cardiospasm
X-ray irradiation
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wpllergic"

‘Assoclated with Asthma (Ldeffler)

Tropical Eosinophilia

Sulphonamidé Fneumonia

Pneumonis accompanying acute Rheumatic Fever,

% Pneumonia acoompanying Erythema Multiforme

Exuditavun
PROBLEMS PRESENTING AT COMMENGEMENT OF INVESTIGATION

Two problems presented at the instigation of this
investigation, The flrst was to ascértain the types of baoterial
pneumonia ococurring in South Australia. The second ﬁas to determine
if virus pneumonia was present, and its approximate incidence., &
large general hospltal with reasonable faocllities seemed the
logioal cholce for sconduoting such an enquiry.

Primary Atypical Pneumonia, Aetiology Unknown, 1s but
one condition of the group of cases of pneumonia known or suspected
to be caused by viruses,

The subject of the two following papers conoerns the
confirmation of the recognition of this condition in Australia,
This has been the purpose of these investigations which were made
posaible by & research grant from the National Health and Medical
Research Council of Australia, and facilities granted by the
Tnstitute of Medical and Veterinary Solence and the Royal Adelelde
Hospital,

STATEMENT OF WORK FERFORMED BY THE INVESTIGATOR

The method of investigation hag been set out below, It

&as at first intended to study every patient with acute pulmonary
disease admitted to the Royal Adelalde Hosplital, but it soon became
evident that, because of the considerabls difficulties in diagnosis,
it would be more profitable to confine the study to otherwise
healthy adults under the age of sixty years. The routine of
inveastigation conslsted of history taking; freqﬁent olinlcal
exemination of the patient, ﬁreatment, and leucocyte count as soon
as possible after admission: these Were carried out by the writer.

_ Examination of direst smears and cultures of the sputum
and lung punoture fluid, including aerobic and miero-aerophilic
cultires and examination for fungl, were sarried out by Mrs, K. Mary

4

Draper of the Institute. Lung punctures were carried out by the
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writer, Serial X-ray examination of the thorax was carried out by
the teohnical and honorary staff of the radiological geotion of the
hospital. Specimens of serum were obtained from the patients, and
gtored in anipoules, by the writer.

Mr, R.W, Sheppard, of the routine bacteriology department
of this Institute, carried out cold agglﬁtinﬂ.n titrations,
psittacosis complement fixation titrations, and the rbutine
agglutinations, Miss P.E., Lind of the Walter & Hliza Hall Institute,
Melbourne, kindly performed cold agglutination, paittacosias
complement fixation and "T" agglutinin titrations. Through the
courtesy of Professor F. M. Burriet, Hirst tests were perrarméd
at the Walter & Eliza Hall Institute. Through the kindness of
Dr, E. H, Derriock, agglutinations for R, burneti were carried out
at the Laboratory of Pathology and Microbiology, Queensland.

Extensive use has been made in this investigation of the
deep freezing of serum ampoules in an insulated container, the whole

being kept at - 20°C, for some four days, then flown to its

destination. The interlor of such packages was still at temperatureai

pelow freezing after five hours, In Deoember, 1947, gpeocimens of
sera Were flown in an insulated oontainer containing dry ice, to
San Franoisco. The dry lce was replenished at Honolulu, with
appropriate measures en route to avold a rise in temperature above
490, Dr. Gordon Meiklejohn has oconsented to carry out serum
neutralization tests with Eaton's virus, but the results are not
available at the time of writing. | |

Skin testing with old Tuberculin, and with Coocidioldin
and Histoplasmin obtained from America, were largely carried ocut by
the writer, A careful system of subs'equent. examinatlons of the
patients selected for this study was performed by the writer, to
guard agailnst the inclusion of unusual forms of pulmonary tuberculosis
in these reports, | |

Post-mortems on the two fatal cases were not oarried out |
by the writer, but post-mortem material and sections have been
Studied, and I assisted in obtaining the ‘micropho‘tographa and the

repwoductions of the A-rays., ‘Where other special investigations
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have been carried out, by persons other than myselfl, as attempts

to isolate a virus, has been irdicated in the papers.



