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" Q" FEVER 
A NEW DISEASE IN ARMIES 

BY 

Lieut.-Colonel BASIL BLEWITT, M.D., D.T.M.H.(Eng.) 
Royal Army Medical Corps 

INTRODUCTION 

DURING the last war two new diseases in armies came to be recognized. 
In the tropics Scrub Typhus and in the more temperate climates "Q" Fever, 
the subject of this review. 

This fever until the war regarded as a medical curiosity with localized 
distribution has since come to be recognized as of world-wide incidence and 
of special significance to the soldier. It has therefore seemed worth while 
to review t~~ subject in this Journal providing at the same time a convenient 
bibliography for those who would delve more deeply. 

The Australian studies through which the fever was first recognized and 
the broad principles of its natural history determined will be first considered; 
thereafter' the American studies which have contributed so much to our '.lppre
ciation of its military significance and finally the post-war studies which continue 
to uncover endemic foci throughout the world. . 

What follows is at best a parrot-like repetition of the work of others. If, 
however, the collation should help to increase interest and awareness of the 
entity it will have more than fulfilled its object, for we are destined in the 
future to encounter this new adversary with increasing frequency. 

AUSTRALIAN STUDIES 

Between 1933 and 1935 20 cases of a mild typhus-like disease were noted 
among the' 800 employees of a Brisbane meat works. Fever and headache 
were the outstanding symptoms and the mortality had so far been niL It 
differed from typhus group fevers in the absence of a rash and negative Wilson 
Weil-Felix tests while all routine laboratory investigations were uniformly 
negative. In 1935 its increasing frequency gave cause for concern and the 
Queensland Health Authorities commenced an investigation. Initially called 
'Q'(uery) fever it was within two years recognized as a rickettsiosis and the 
causal agent named R. burneti after Burnet who had defined its nature (Derrick 
t 1], Burnet and Freeman [2]. Derrick concluded his original paper with the 
remark "The fevers of the Queensland Coast have long provided a complex 
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378 "Q" Fever-A Ne:w.Disease in Armies 

problem. For many years the composite picture of 'Coastal fever' has been 
evident and recent years have witnessed the culling out from the chaos. one 
by one of a number of definite entities-'Q' fever is now the latest to be 
differentiated. it is not likely to be the last." 

Following Derrick, Burnet and Freeman's original papers [l and 2] a wide 
net was cast in search for the natural reservoir imd vector in wild life and 
extensive serological surveys were undertaken for evidence of specific agglutinins 
in the blood of animals ("Burnet, Freeman, Derrick, et al. ~3, 4, 5, 6, 7 8, 9, 
10, 11, 12,13, 14, 15, 16, 17 and 18]). By 1944, the natural hi~tory of the disease 
had been largely worked out, Derrick [19], .and comparative cross immunity 
experiments with a newly discoveredtickettsial infection of American ticks 
had suggested a close similarity between both entities (Burnet and Freeman P], 
Dyer [24 and 25], Dyer, Topping and Bengston rz71, Bengston !36]). In general 
the following conclusions had been reached. 

(i) HQ" fever exists in nature among certain wild animals notably the 
insectivorous mammal, the bandicoot, the natural vectors of which are the ticks, 
Ha;maphysalis hUmerOSl(il and Ixodes holocyclus and thnmgh whom it may 
spread to cattle. 

(ii) In cattle the disease is a mild or inapparent infection but specific anti
bodies are formed in the serum and can be detected. The flesh and hides of 
cattle are infectious, the latter through the shed faeces of infected cattle ticks. 

(iii) The cattle ticks Boophilius and Hzmaphysalis binspinosa becomes 
infected from feeding on infected cattle and their faeces infect the cattle hides 
and the atmosphere as dust. . 

(iv) Man becomes infected asa rule through inhalation of infected dust, 
less commonly by direct contact with infected flesh and hides, or by the bite of 
an infected tick. The disease in man is essentially occupational for those who 
work with cattle. Man is also liable especially to laboratory infection. 

(v) Serologic identity exists between R.burneti and the American X strain 
and there is a close analogy in their epidemiology. 

AMERICAN STUDIES 

In the spring of 1935, shortly before the Australian HQ" Fever investigation 
commenced, Davis and Cox [20] in America isolated a filter"passing agent from 
wood ,ticks (Dermacentor andersoni), the classic vectors of Rocky Mountain 
spotted fever. These ticks had been collected in the Nine Mile Creek Area 
of Montana and from them was established in guinea-pigs the Nine Mile Creek 
strain of the virus. 

Working with this strain, Cox [21 and 23] identified the agent as a Rickettsia 
which, because of its extreme filtrability he named Rickettsia diaporica and 
about the same time, Parker and Davis [22] demonstrated its hereditary trans
mission among infected ticks. 

In· 1938, Dyer [24] reported the first human case, apparently a laboratory 
infection, in a: member of the staff of the National Institute of Health, 
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Basil Blewitt 379 

Washington. A strain of this was established in guinea~pigs (X strain) and in 
a series of cross-immunity experiment!> on animals which foll~wed it was noted 
that positive crosscimmunity existed between the American X strain and,that 
ot "Q" fever, subsequent studies confirmed this relationship, Dyer [25]. It )will 
be recalled that similar results had been noted in Australia (Brown and 
Freeman [9J). . 

. In the spring of 1940 an explosive outbreak 9ccurred among the stafLof the 
National Institute of Health, Washington, where strains of theA'ustraliamand 
American rickettsia were maintained. Fifteen people were affected and X-ray 
examination of the chest revealed an underlying pneumonitis which other
wise might have been missed, HornibrookaIid Nelson [26]. 

From three of these cases a rickettsia Was isolated identical with that of 
"Q" fever. Dyer, Topping and Beng'ston [27J and the authors drew attention 
to the similarity in epidemiology of the Australian and American infections 
and to the numerous outbreaks of similar atypical pneumonias reported in 
American literature (Bowen [28J, Allen [29], Bock [30], Reimann [31], Smiley 
and Showacre [32], Murray [33J, Kneeland and Smentana [34J, Longcope [35] ). 
Finally they comment Hit seems from these reportstliat 'there is a disease or 
diseases, widespread in geographic distribution, which conforms clinically to 
the disease which occurred in 1940. The retiological agent in our outbreak has 
been isolated and identified but it is a matter of conjecture whether or not 
the other cases may have a similar retiology." 

Bengston [36J in a further series of cross-immunity experiments confirmed 
the close identity between the Australian "Q" fever and what COX [37J now 
suggested should be called American HQ" fever. It was not, however, until 
the spring of 1941 that the first natural human infection. was reported 
(Hesdorffer and Duffalo .[38]). The p<:ltient, a male, had reecently been cutting 
trees in Montana. 

While these events were taking place in America, an influenza-like epidemic 
descended upon war-torn Greece and Italy. Between 1941 and 1944 a heavy 
toll was taken of the German occupation troops, doubtless due to their relative 
lack of immunity. 

The disease endemic in Greece was known to the Germans as "Balkan 
grippe," Imhauser [39], theretiological agent being isolated in 1944 (Hertzberg 
[40]). Its distinguishing features were: (a) A duration longer than influenza; 
(b) pulmonary involvement; (c) the localized character of the incidence; (d) the 
very high attack rate; (e) the absence of associated minor respiratory diseases. 

It was also to attack the Allied armies in Greece and Italy where for 
some time it was mistaken for a primary atypical pneumonia. Following 
discussions in 1944 between the American and British Medical Authorities, an 
intensive investigation under American auspices was commenced in 1945 the 
broad ,outline of which .will now be given (Rob bins and Ragan [41 J, Ro.bbins, 
Gauld, and Warner [42J, Robbins, Rustigian, Snyder and Smadel r 43],Robbins 
and Rustigian [44J, Feinstein, Yesner, and Marks [45]); . 

Shortly, after the investigation. had commenced, Caminopetros in Greece 
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380 «Q" Fever-A New Disease in Arm1:es 

informed the American Authorities that he had a strain of the "Balkan grippe" 
.virus in guinea-pigs. He had obtained this from an outbreak in Athens during 
the occupation. A strain of this virus established in America was subsequently 
identified as a strain of R. burneti ("Balkan grippe" strain) [48]. During the 
investigation among Allied troops over 1,000 cases were detected in the eight 
months period November 1944 to June 1945 and it would seem these represent 
but a fraction of the actual incidence. The great bulk of the reported cases, 968, 
occurred in nine well-defined epidemics (Table I). . 

TABLE I.-INCIDENCE OF EPIDEMIC "Q" FEVER AMONG ALLIED TROOPS IN 
MEDITERRANEAN AREA 

CORSICA 
I Corsica Dt;cember 1944 American 85 

GREECE 
(a) II Athens Jan./Feb. 1945 British 40 

ITALY 
III Pag1iana Nov./Apr. 1945 American 54 
IV Pag1iana Mar./Apr. 1945 34-47 
V Pagliana April 1945 266 

VI Belvedere Feb./Mar. 1945 53 
VII Sassaleone Feb./Mar. 1945 34 

VIII Malcesine Jan. 1945 34 
(b) IX Grottaglie May/June 1945 368 

NOTE.-(a) Epidemic broke' out during and after evacuation from GFeece to Italy. 
(b) Epidemic broke out en route from Italy to America and continued for some weeks 
later. 

The epidemics will not be considered individually but such as. exemplify the basic 
epidemiology of the disease will be reviewed. . 

NORTHERN ITALIAN INCIDENCE 

Of the nine epidemics referred to in Table I, six ocwrred in Northern 
Haly in the spring of 1945 and account for 475 cases. With the exception of 
45 of these cases from Malcesine in the Po Valley, all the others were confined 
to the three neighbouring hill localities of, Pagliana, Belvedere and Sassaleone 
in the Apennine hills between Florence and Bologna.' Billeting was mainly 
in farmhouses, barns, etc., typical examples of which are those described at 
Belvedere and Pagliana by Robbins, Gauld and Warner [42]: "Most of the 
personnel of Headquarters Company lived and worked in requisitioned farm 
houses, but :t;tine men slept in a small hay barn: adjacent to the house and five 
others in a pyramidal tent near-by. The house, typical of the district, was 
built of stone and normally occupied by four families, each having a separate 
apartment. Each apartment consisted of a ground floor, first floor and attic. 
The ground floor was chiefly used for storage and sheltering livestock. The 
main family living and sleeping quarters were on the first floor while the attic 
served as additional storage space for grain and various odds and ends. 

"While the troops occupied the building, the animals housed on the ground 
floor were left undisturbed.' These included cattle, horses, pigs, sheep and 
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Basil Blewitt 381 

chickens. As pets there .were several cats and dogs while rats and mice were 
numerous throughout the house and outbuildings. 

"The fiost noticeable animal life in . the vicinity, however, was the many 
pigeons which nested in the hay barns, outbuildings and the attic of one of 
the apartments occupied by the officers of Headquarters Company. These 
pigeons also had free access to the other attics as was evidenced by droppings 

. and feathers." 
The incidence of disease among these troops in relation to quarters occupied 

by them is significant. The following figures indicates precentage of occupants 
affected: Attic 44 per cent, First Floor 23 per cent, Ground Floor 32 per cent, 
Hay Barns 48 per cent and Tents 0 per cent.. . 

AtPagliana where 30 per cent ofa unit were attacked between April 7 and 29 
the living conditions have been described as follows: "The four companies 
camped in a semi-circIeabout a farmhouse in which the Battalion Headquarters 
was located and where the Headquarters officers lived. The farmer and his 
family remained in th~ house during this period. The men' had pyramidal or 
pup tents for shelter and some slept on the ground. Some of them used hay 
from the barn adjacent to the farmhouse or straw from a near-by strawstack as 
bedding~ Thisbivouac area was occupied until April 3, . 

"While in this location an intensive training programme was. carried on 
which included the presentation of numerous training films and motion pictures. 
These films were shown in the loft of the barn adjaceIit\1:o the farmhouse and 
attendance of all personnel in the Battalion was compulsory. The loft was 
large enough to accommodate one company at a time and the companies 
attended in rotation. 

"The barn was a long sto11e building with the hay loft extending the full 
length and cattle stalls beneath. The loft was partially' filled with . very. old 
dusty hay on which the men sa.t during the showing of the pictures. In the 
walls of the barn were numerous holes in which pigeons nested. Some of these 
communicated directly with the inside of the loft and the wind blew through 
them carryl.ngdust and debris from the pigeon nests into the interior of the 
barn. 

"On. inspection a number of adult and larval ticks of the species Argas 
reflexes, as well as.a number of rat fleas (Xenopsylla cheopis), were found in the 
pigeon nests. In the chaff on the floor of the loft, large numbers of tiny mites 
.of the following species were found: Tyroglyphus longior Geravis, Tyroglyphus 
farina: DeGeer, Glycyphagus domesticus DeGeer, LaelO1ps spabularia C. L Koch 
and Cheyletus venustissimus C. L.Koch. These insects were identified by 
Professor Lombardini of Florence, Italy. 

"The farmhouse had three floors and the Headqual ters offices and, the 
Battalion office occupied four rooms on the top floor. On the ground floor 
were stalls for goats and a chicken roost. The farmer· and his. family lived in 
the rest of the house. There was ample evidence of rats and mice in the house 
but no insects were found. As far as it is known none of the civilians was ilL" 

From a number of these cases rickettsia were isolated from the blood. In the 
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382 "Q" Fever-A New Disease in Armies 

Belvedere attack a rickettsial agent was isolated from the blood of 3 patients 
out of 4 examined, 1 of which is now the famous Henzerling strain. 

The uuijority of the patients showed significant antibodies against '''Q'' 
fever in the'irserum and an examination of the serum of the healthy civilian 
population at Paglianarevealed also a high proportion of the adult population 
with significant titres. 

The notable features in the epidemiology may be summarized as follows: 
(1) An intimate relationship exists betweeri disease incidence' in man and 

the extent of his contact with animal life and exposure to an atmosphere vitiated 
by the dust from animal, life and hay. ' 

. (2) There is little evidence in favour of person to person spread. 

(3) Outbr,eaks <;ire generally explosive in nature and localized in extent. 

(4) The attack rate is very high (20 to 31 per cent), 
(5) Endemic foci exist in Northern Italy. 

(6) The cetiological agent is present in the blood of infected man during 
the earlier stages of the disease and can be readily isolated. Later in the 
disease complement-fixing antibodies and agglutinins appear in the blood and 
persist for some considerable time. 

SOUTHERN ITALIAN INCIDENCE (Grottaglie Epidemic) 

On May 15, 1945, the 449 Bomb Group Unit left Italy by sea for the 
U.S.A. where it arrived ten days later. 

-The lUlit, composed of 5 squadrons with an overall strength of 1,638 All 
Ranks, had been stationed . at Grottaglie Air Base near Taninto in Southern 
Italy. One squadron embarked at Naples for Newport News, Virginia, while 
the rernaining four squadrons embarked in a different convoy at Tarantofor 
Boston, Mass.. . . 

While at sea, there developed among the five squadrons of the 449 Bomb 
Group an epidemic of a febrile illness associated with pneumanitis which 
cantinued far tWD weeks after their arrival in the U.S.A. Approximatelyane
third of the men in each squadron were affected, while the many other troops 
in both canvays remained unaffected. The more severe cases closely resembled 
the epidemic forms previausly described, but a large number of mild and 
inapparent infe<::tians without respiratary symptoms were noted, which on 
X-ray of the chest revealed characteristic pulIllOnary lesians. Attempts ta isolate 
the cetiological agent from the bload af patients ~ere unsuccessful but anti
bodies in significant titre against the "Balkan grippe" strain af R. burneti 
were present. While it is clear that the men were infected at Grottaglie Air 
Base prior to their departure, the mode of infection was not established. The 
evidence seemed to point to some extra human source and an intermediary 
arthrapad vectar. In the light of later wark by Huebner et al. (55] and Bell 
et al. [571 on milk asa source of infectian, and though assured fresh milk was 
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not used by the men, the remarks of the Commission of Acute Respiratory 
Diseases on the Grottaglie epidemic are of special interest [46]: ,"Such a sharply 
defined outbreak suggests a relatively heavy exposure during a period of only 
a few days. In fact the epidemic curve resembled those of a water-borne 
typhoid fever resulting from a single exposure." 

LABORATORY INFECTIONS 

Laboratory infections have been a special feature of the study of "Q" Fever 
(Burner and Freeman [7], Smith, Brown and Derrick [6], HQrnibrook and 
Nelson [26], Dyer [24]), and two such infections are reported during the summer 
1945 in the study of the Mediterranean fever. 20 cases from 15th Medical 
General Hospital, Naples an:d 16 cases in the laboratory of the Commission 
on Acute Respiratory Diseases, Fort Bragg, North Carolina, D.S.A., where 
research on its "Balkan grippe" strain was in progress. These laboratory infec
tions served to re-emphasize past experience in Australia and America on" the 
extreme infectiousness of the ;retiological agent. 

POST-WAR STUDIES 

The expelience of the war raised "Q" fever from the category of a medical 
curiosity to one of general interest and concern. The rel~tive ease with which 
the 'retiologicalagent can be, isolated froni the blood, ,the highly specific and 
long persistent antibodies evoked by an infection in man or animal have 
encouraged an extensive study of the disease. 

In America numerous outbreaks of "Q" fever, as in Australia, have been 
reported among abattoir workers (Topping et al. [50], Shepard [51]), and a 
serological survey showed 8 per cent of abattoir workers with evidence of past 
infections (Strauss and Sulkin [52]). From the dust of sheep pens (DeLay 
et al. [53]), the placenta (Luoto and Huebner [54]), and the milk of infected 
cows (Huebner eta!' [55]), R. burneti has been isolated. While butter made 
f~om infected milk was shown to be infective forty-one days later (Jellison 
et ,al. [56]); A series of three hundred cases of "Q" fever with three deaths 
was investigated in Southern California (Huebne.r: et al. [55]; Bell [57]), arid 
.led to a new epidemiological concept which may be summarized as follows: 

(1) Many cows have a chronic symptomless infecti'on of the udder with 
R. burneti which are shed in milk over prolonged periods and cows' milk from 
many dairy herds is infected. 

(2) "Q" fever incidence is related to, proximity to, dairies, consumption 
of raw milk, and occupational exposure to cattle ,(C~ws, sheep and goats), or 
their fresh products. Serological surveys arranged to determine the percentage 
of a population with significant "Q" fever antibodies in their blood showed: 

(a) Occupational 
Aicrcraftplants 1·2 per cent, Meat packing p1antsS·9 per cent; Hide and pelt 

'works 15·6 per cent, Dairies 20·6 per Cent. 
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384 HQ" Fever-A New Disease in Armies 

(b) Milk Consumption 
Raw milk consumers 10·7 per cent, Non,milk consumers 0·9 per cent. 

(c) Surveys of population in relation to proximity to dairies showed that percentage 
positive diminished as the distances from the dairies increased. 

It appears in California the incidence in the Southern part of the State 
is due to ingestion of infected milk while in Northern California inhalation 
infection as in Australia and Italy is the .usual route. 

Elsewhere throughopt the world tome increasing reports of a "Q" fever 
incidence: Panama-Cheney and Geib [58], De Rodaniche [59J; Switzerland
Gsell [60] and Wegmann [6.1]; Turkey-Payzin and Golem [62]; Germany
Schulze [631; Israel-Klopstock [64J; and in France, Spain and finally Great 
Britainto which latter incidence reference must now be made. 

"Q" FEVER IN GREAT BRITAIN 

In 1949 Stoker [65] reported that 3 cases out of 24 atypical pneumonias 
examined had complemen.t-fixingantibodies in s\gnificant titres against R. 
burneti. As the cases had not been out of England their infections must have 
occurred in this country. 

In -the same year six members of the staff of the Royal Cancer Hospital, 
. London,. contracted "Q" fever under circumstanct;s that merit special mention 

(Harinan [66J, MacCallum et al. [6.7]; Marmion et al. [68J, Stoker [69] ). 
In May of that year an elderly male patient was admitted to the hospital 

for investigation of a dysphagia possibly malignant. Eighteen days after admis
sion he became febrile with signs of bronchopneumonia which failed to respond 
to antibiotics and he died twenty-nine days after admission and twelve days 
frOin the onset of his febrile illness. He was attended at death by a nurse and 
at the poS't-mortem two pathologists and the mortuary attendant were present. 
The post-mortem finding was: "Cerebral thrombosis and lobar· pneumonia." 
There the matter might have ended but for the fact that seventeen to nineteen 
days later, the nurse, the two pathologists and the mortuary attendant went 
siek with a febrile complaint subsequently diagnosed "Q" fever, and R. burneti 
was isolated from one of the cases. There. was no similar complaint in the 
staff or patients of the hospital. . 

An investigation of the dead man's house revealed'that it was located one 
hundred yards from a dairy, at the back of which was a butcher's shop and 
a sausage-manufacturing plant. Investigation of the herds supplying the dairy 
resulted in R. burneti being isolated from the herd milk of two of the farms 
and complement-fixing antibodies Were found to be present in the blood of 
some of the farm workers.. 

Finally it was ascertained that the dead man's wife had been mildly ill 
recently and her serum showed a significant titre of complement-fixing anti
bodies for R. burneti. Shortly after this epidemic, another member of the 
staff of the :b.ospital and his wife contracted"Q" fever, at first thought to be 
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Basil Blewitt 385 

associated with the original outbreak. It transpired on investigation that both 
husband and wife and a third case had been present at the delivery of a cow 
in Devon. This cow was convalescing from an atypical pneumonia and on 
subsequent serological investigation showed antibodies against R. burneti in 
significant amounts. Bearing in mind the work of Luoto and Huebner [54] 
on placental infeCtion, and of Huebner et al. [55] on milk as a source of infec
tion, there seems little doubt how these 3 . cases arose. 

As regarqs the retiological agent in' Great Britain, two strains, a human 
(Christie strain) and one derived from milk (M.L strain), have been investigated 
and found to conform in all essentials with the Henzerling strain. -

At the time of writing extensive serological surveys are in progress in 
Great Britain with the object of defining endemic foci. In the meantime 
sporadic cases have been reported from Kent, Devon, Gloucester, Wiltshire, 
Oxfordshire and Denbighshire. 

DIAGNOSIS 

. The only difficulty in the diagnosis of HQ" fever is that of remembering 
to consider it in all cases of obscure fever with pulmonary symptoms. A little 
serum early and late in the disease will provide all that is. required in the 
diagnosis. Agglutinins rarely appear-before the ninth day but are present 
in 90 per sent of cases by the fourth week. Complement-fixing antibodies 

,appear seventh to thirteenth day and reach a maximum titre by th~ third. 
week, thereafter they are detectable for long periods in the blood. 

While titres ofYsin agglutination tests and lj20in complement-fixation 
tests are significant, it is the rise in titres that is the diagnostic criterion .and 
therefore specimens early and late in the disease should be obtained (Rivers 
[70]. . 

CONCLUSION 

There can be no doubt of the importance of this new entity' in . civil and 
military preventive medicine. Writing of the Grottaglie epidemic. Feinstein 
.et al. [45] remark "It is evident .that 'Q' fever must be cOl1sideredas a disease 
of considerable military importance. Although no serious consequences resulted 
in the present epidemic a critical situation might have obtained if the epidemic 
had occurred a few months earlier. The striking power o£a whole bomb 
squadron- would have· been crippled for several weeks." 
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