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I. Introduction

@ fever is one of the zoonogses which atbracts relatively little attention
becauge of the assumed low disease incidence in both man and animals.

@ fever infection is generally believed to be mainly asymptomatic. However,
new Tindings about the epidemiology of infection in animals and ¢ fever-
associated clinical syndromes in man, including serious chronic diseases,
call for a review of the situvation.

. With the guppori of the Government of the Federal Republic of Germany and

the Faculty of Veterinary Medicine of the Univergsity of Giessen, the World
Health Organization convened a Workshop on Q Fever in Giegsen from

2-5 September 19886. Dr K. Bdgel welcomed the pacticipants (see Annex 1)

on behalf of Dr H. Mahler, Director-General of the World Health Organization.
He pointed out that the workshop should serve two major purposes: firstly,

to give puidance to public health workers at government and district levels

on the diagnosis, surveillance, prevention and treatment of @ fever, and
secondly, toe formulate proposals for further collaborative research between
national labhoratories.

Recommendations made in 1967 by the Joint FAQO/WHO Expert Committee on Zoonosesl
require updating in regpect of @ fever. The WHO Expert Committee on Bacterial
and Viral Zeonoses2 which met in 1982 concentrated on the planning and management
of intersectoral cellaboration in disease prevention and control, and this
should be seen in conjunction with the following report.

Professor H. Krauss was elected Chairman, with Profesgor I.V., Tarasevich as
Vice-Chairman of the meeting. Dr I.D. Aitken was appointed Rapporteur.

IT. National Reports

. The contributions in this session assessed the past and present position

regarding § fever in four countries of Eastern Europe and six in Western
Europe. Although some points of difference emerged there was a common view
that Coxiella (C.) burnettii infections of man and animals merit continued
surveillance and research, both as a zoonosis and as a potential threat to
livestock production,

In the four countries of Eastern Burope, Q fever was first reported in the
late 1840'=s and early 1950's. All the early cases occurred in people
having occupational links with animals or animal products. In conseguence
of its wide distribution in the USSR, @ fever became a notifiable diseage
in 1957. Medical records and epidemioleogical investigations over the last

1
WHO Technical Report Series, No. 378, 1967

2\II'HO Technical Report Series, No. 682, 1982
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30 years reveal that geographic distribution of Q fever has remained
stable with sheep,  goats and grazing cattle being important sources of
infection, Whilst those working with animals or their products are
particularly at risk, cases also occur amongst non agricultural workers
moving into endemic areas.

During the 1950's to 1970's several ocutbreaks and small epidemics of {
fever occurred in Rumania, Most affected individuals had an ocecupational
link with animals but those handling excreta were more frequently
involved than dairy workers, Within the last few years the disease has
become sporadic, the number of reported cases has declined and only a
minerity are linked to an animal source,

In Hungary, most of the 87 documented cases of human disease caused by
C. burnetii have been traced to an animal source. Whereas acrypical
pneumonia was a common feature in the past , more recent sporadic cases
have involved granulomatous hepatitis. Amongst livestock, C. burneeii has
been incriminated as the cause of sporadic bovine abortlon and of more
serious outbreaks of abortion in sheep.

Over the last 35 years most parts of Czechoslovakia have experienced G
fever, Of particular note were outbreaks in factories processing imported
cotton, wool and hides that had been contaminated in their countries of
origin. Currently, C. burnetii appears to be dormant in areas where ticks
are not present as only sporadic cases are encountered. Cattle
vaccination practised since 1980 may have contritmeed to the decreasing
incidence of human Q fever.

Variable epidemiological patterns have been observed in Western European
countries, In Italy, epidemics of Q fever cccurred in the late 1950's but
now the disease occurs sporadically. Only 17 cases were reported in 1984,
the majerity without any evident animal contact, However, serological
evidence of infection in szome 3 % of humans and 5 - 20 7 of sheep
suggests that the reported incidence of human @ fever is under esti-
mated, Similar underreporting is suspected in Frapce as serological
surveys revealed a seropositive rate of 1 - 4 7 in the general population
of ocne rural area rising to 26 7 among livestock breeders and 36 % among
vetarinary personnel without any record of clinical illpess, Despite the
evidence of common infection with C. burnetii 133 cases of Q fever were
confirmed between 1982 and 1985, amongst which were 38 cases with chronic
diseage,

Over the last 20 years in the Federal Republic of Germany small outbreaks
and sporadic cases of Q fever have involved 27 - 100 people per year with
a strong bias to the southern states. There is also an increased seropre—
valence of (. burnetii antibedies in the human population, On the basis
of serological evidence, infections in livestock have increased,
especially in cattle. (. burpetii has been incriminated in bovine
infertilicy problems.

In the ‘Netherlahds, recent serological surveys have yielded evidence of
infection in the general population and particularly amongst high risk
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groups. Cattle are infected, dairy cows twice as commonly as non dairy
cattle while the infection rate in sheep is 3.5 % and that in goats is
negligible. Since @ fever was made notifiable in 1976 the number of cases
has risen from 3 im 1977 to an dverage ¢f 26 in each of the last 3
years. = I '

@ fever was first reported in Britain in 1949 and in Ireland almost 20
years later. In each country, cattle sand sheep are known to be infected
but. no significant role has been ascribed to €. burnetii- as & cause of
disease in'these species. Each year in Britain some 100 cases of humah Q
fever - are encountered, Most of these are Sporadlc and withﬂut clear
animal associations.

III. Epidemiology and Nonspecific Methods of Control
Q' fever is a disease of world wide disttibution. The infection caused by
" C. burnetii constitutes a public health hazard and sometimes’'a problem in
liveatock.

C. burnetii' i= an ‘obligate intrazcellular bacterium which infects man,
othér vertebrates and ticks and other Erthropods. ‘Tt resides ‘and
‘multiplies within phagolysosomes or vesicles of wvarious cell types
including the trophoblasts of the epithelial'cell lining of the ruminant
placenta, In "the tissues ‘and cells of ticks C. burnetii grows to very
high titres. Up to 1010 organisms per g have heen trecovered from faeces
of experimentally infected ticks. The organism exhibits a phencmenon of
phase variation occurring as two antigenically distinet forms known as
phase I and phase II, This is comparable to the smooth-rough variation in
bacteria. In nature 'and ‘in laboratory ‘animals C. burnerii ekists
exctlusively in phase I, but prulonged passage through embryonated eggs
rEsults in conversion to phase II
The ‘epidemiology of C, burnetii infection is 1nfluenced by the agent's
high = degree of resistance to physical and chemical agents, compardble to
that of dporogenic bacteria. This registance: might be’attributable to
endospore-like forms which may be generated ' during repréduction and
‘account in- part for the high risik of infection: At 4°C viability is
retaingd for one or more years in dried fomites such as tick fdeces 'or
woel, ag well as in sterile ' gkimmed milk or unchlorinated water. ‘Meats
remain infected for at least one menth.

Fellowing its initial descripticn in Aﬁstralia in''1937 and subsequently
in the USA, Q fever remained an exotic disease but during the second
World War severe epidemics of Q faver occurred amongst miliba:?‘pérﬂbnnel
of wvarious armies in the Mediterranean area. Later (. burnetii was found
rto' be prevalent throughcut Eurﬂpe wlth the exceptlon of the Scand1nav1an
tountries,

In nature C. burnecii has been found primarily in a cycle invelving ticks
and free-living vertebrates.. From this eytle it ‘is  transmitted to
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domestic animals either by ticks (many species of ticks may carry the
organism; <. dindirectly through contact with their infected excreta,
Different species of ticks are the vectors in different meographical
areas ¢f Eurgpe. Tick-independent cycles cof infection can develop within
populations of domestic animals, especially cattle, In some states of
Europe, for instance in the Federal Republic of Germany, a steep rise in
the prevaIEnce of infection in cattle has been found in recent years, Up
to 30 Z of all herds investigated and 80 7 of those with infertility
problems haveé been found to contain shedders of the agent. In tick-
infested areas sheep and goats constitute a particular risk, Tick faeces,
heavily infected with C. burnetii, can contamlnata the fleece and infect
man or animals,

In the infected ruminant the organism is shed in vast aumbers at parturi-
tion and can be found throughout the body and in the excreta, both faeces
and wurine. Abortion is seldom 2 consequence of infection but may occur,
Due to multiplication of the agent in the trophoblasts of the placental
villi, placentae and birth fluids contain large amounts of coxiellae
which, during parturition, contaminate the ground and the surroundings.
Coxiellae are also present in the milk. Shedding through milk may be
continuous or intermittent for one or more perieds of lactation. Seropo-
sitive cows must be considered potential shedders, but animals seronega-
tive by some tests may also be infected and shed the agent. In some
areas, up to 30 % of dairy cows have been found to excrete the agent in
milk., Individual milk samples may contain up to 103 or more guinea pig
infectious doses per ml. By proper pasteurization (see later)
£. burnetii is dimactivated. Dairy products prepared from unpasteurized
milk may harbeur viable £, burpetii for one ro two months.

Where lambing management is intensive, large numbers of coxiellaze may
contaminate the environment, increasing the risk of infection. Since the
organism is highly resistant and little affected by extreme environmental
conditions (drought, humidity, low or high temperature) it can form a
highly dinfectious dust. A clear relationship between dry weather, strong
wind, and the spreading of infectien in dust from a variety of animasl
sources has been reported many times,

Dogs or cats, especially strays, can become infected by ticks and by
eating centaminated placental membranes or prey. In such cases, coxiellae
can pass intact through the gut and be spread over a large area by the
faeces of these carnivores, However, these animsls are themselves infec-
ted by the agent and their role in the epidemiology of (} fever is not yet
fully elucidated. However, there are some confirmed cases of human
infection acquired from dogs and cats, In seroepidemiological investiga-
tions, for instance in two areas of Switzerland, 29 and 45 % of dogs,
respectively, have been found to carry antibodies against C. burnetii; in
another survey in the Federal Republlc of Germany 13 % of dogs and 22 %
of cats were seroposltlve.

Infection of both wild and domestic birds has been demonstrated esp&c;-
ally in pigeons and sparrows. Compared to mammals hirds prebably play a
minor role in the naturail history of Q fever but the matter needs further
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investigation.

In scme countries where @ fever is endemic and cases are contincously
encountered the disease in man does not show any considerable yearly
fluctnation. In contrast, the antibody prevalence rate has increased
significantly in cattle in Central Europe and in sheep and geoats in
EBastern Forope. Infection acquired from these small ruminants has been
associated particularly with chronic Q fever in humans. This association
should be studied in more detail. In some countries, after an epidemic
the incidence of human disease has diminished. These phenomena indicate
differences in ecologic conditions that need further clarification.

Ticks seem to play a central role in maintaining the viability of
C. burnetii in natnre, Outbreaks of human § fever in areas where ticks
are not present tend to be of limited duration without recurrénce
although sporadic cases may arise.. In contrast, outbreaks in tick
infested areas may involve repeated episodes of ( fever, sporadic in the
local population but tending to outbreaks invelving susceptible indivi-
duals including newcomers to the area,

Movement of livestock from localities where C, burpetii infection is
present to previously unaffected areas can result in the appearance of {
fever in these areas. This ... a factor to be considered in the control of
infection. In non-~tick areas occurrence of €. burnetii in mammalian
hosts, e.g, cattle, may still be associated with high prevalence of
infection in these animals but usvally without outbreaks in humans.
However problems of herd infertility bave been encountered in these
Cireumstances.

By far the commonest route of infection leading to clinical disease is by
inhalation of infected dust or aerosols. Ingestion of contaminated food
such as milk ean result in infection and seroconversion and in some
circumstances may trigger disease. These special circumstances require te
be defined. Those in contact with animals or their products are most
likely to become infected (farmers, veterinarians, abattoir workers,
etc), Infections are detected in 30 to 70 7 of exposed persons; thus,
many infectiopns remain undiagnosed. The discrepancy between the number of
persons found serclogically positive and the relatively low incidence
rate of the disease implies that the infection is often of mild or
inapparent nature. On the other hand, the data also suggest that ( fever
is probably underreported. Common source and large scale outbreaks which
may signify exposure to particularly high conceatrations of the agent
provide evidence of rates abeve 30 7 for infection accompanied by rela-
tively gevere clinical symptoms.

Human to human transmission cannot be excluded. Large numbers of coxiel-
lae may be found in the placentae and milk of women who experienced
infection prior te parturition. The risk of lactogenic transmission of
infection needs to be evaluated.

In some areas { fever continues to be a significant problem that needs
attention, particularly in velation to occupationally exposed indivi-
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duals. Not only people exposed to infected ruminants but also those in
close contact with infected dogs and cats should be considered. However,
the definitive role of these small animals and other pets as reservoirs
for human Q fever still needs to be determined. Repeated sercepidemiolo-
gical investigations of defined greoups of the human populatien are
required. s ‘ ‘

Some control methods that have proved effective are as follows:

1. Adoptien of general hygienic precautions ineluding the provision of
separate facilities for animal parturitionm,

2. Placental membranes suspected of harbouring ¢, burnetii must be
destroyed and not left in the open air,

3. To protect abattoir workers special precagtions are recommended during
slauvghtering of known infected animals. Mammary glands and inner organs
should be carefully removed and destroyed. Skins must be kept wet until
salting,

4. Heat treatment of silk is a measure that can be applied easily and
should be mandatery., Pasteurization using the high—temperature short-
time (HTST) method with a temperature of 74°C for 15 seconds inactivates
the agent,

5. Where feasible, the tick population should be reduced by non chemical
habitat control (e.g. remeval of shrubbery) and livestock protected
against infestation by dipping or aspraying with approved acaricidal
preparations.

The group participants noted that in the USSR and Czechoslovakia conside—
rable importance is attached te epidemiclogical surveillance of =zoonotic
infections din  human and animal populations., With respect to ., burnetii
theze measures invelve control of morhidity, early diagnosis, studies of
the immunostructure of human and livestock populations, monitoring
habitats in foci of infectior including the detection of the agent in
ticks, The extent to which these procedures can be adopted by other
countries will depend upon individual circumstances.

IV. Buman Infection and Treatment

Human infection may be subclinical, aente or chronic.
Acute () Fever

Clinically apparent cases usually present as influenza-like syndromes
sometimes accompanied by signs of pneumonia and/or hepatitis, The incuba-
tion period usually ranges from 2 — 4 weeks, The onset is often guite
sudden, with féver, ~Shivering, malaise, myalgias, severe frontal head-
ache, and ~photophobia. The headache may become generalized and continue
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throughout the disease, Fever usually lasts for 1 - 2 weeks. A weight
ioss may occur and persist. Auscultation is usually normal but chest
radiographs reveal that 30 - 50 7 of Q fever patients have interstitial
sneumonia. The typical lesion consists of a "ground-glass" change. A
major proportion of patients have abnormal liver function tests. Jaundice
may occur. As the infection 1is systemic, several other organs may be
affected and give clinical signs and pathological changes accordingly.
Recovery to good health can take several meonths,

£. burnetii is szensitive to the tetracyclines and their derivates. There
have been reports of the successful treatment of Q fever with cotrimoxa-
zole and erythromycin. Doxycycline is possibly the most active tetracy-
cline against . burnetii. Treatment should continuve for at least three
days after remisaion of fever.

Chronic @ fever

Experiments with animals have shown that C. burnetii persists for long
periods in tissues such as mammary gland, liver, spleen, lymph nodes,
kidney, bone marrow and brain. Isclation of C. burnetii from cardiac
valves and liver from human patients with chronic Q fever indicates that
the agent can also persist in man. The mechanism of escape from the host
defence is still unclear. The role of sperogenic differentiation remains
to be determined. Recent experiments have indicated that T-cell unrespon-
siveness may also be involved. Autoimmune phenomena may participate in
the pathological process since IgM rheumatoid factor is frequently
present in sera from patients with chronic Q fever but usually not in
gsera from patients with acute disease.

Chronic infe .ion with C, burnetii may present as a specific endocarditis
and/or a civonic granulomatous hepatitis. In the USSR pneumenic fibrosis
is alse associated with chronie § fever. ( faver endocarditis has been
recognized for over 25 years, It may follow a clinically apparent or
inapparent infection and mainly affects the mitral or aortic valves.
Previgus rheumatic heart disease or aortic stenosis or calcification are
predisposing factors. The interval between the primary coxiella infection
and the clinical onset of endocarditis varies from =ix months up to even
ten years and more. There may be a low grade fever, night sweats, anae-
mia, joint pains, liver dysfunction and heart murmur. Microcolenies of
(., burnetii are found in the vegetations on the valves or endocardium.
Upon histopathological investigation, the microceolonies in heart valve
vagetations rarely appear to be inside the cells.

C. burnetii was isolated from aortic valve vegetations of patients with
endocarditis, and from biopsy specimens of liver and-bone marrow of
patients with chronic¢ granulomatous hepatitis. Liver biopsy shows charac-
teristic small granulomas and epithelioid cells in annular (doughnut)
arrangement.

Patients in whom persistent or recrudescent coxiella infection leads to
chronic { fever have persistently high levels of anti-phase II antibodies
and greatly increased anti-phase 1 antibody titers. Anti-phase I TeA
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titers are con51dered dlagnost1c for CDXlEllﬂ endocardltls. IEERR REE I A

Treatment of chronié § fever 1i& less successful than that Df acute
fever. Patients need to be treated-with tetracyclines for at’least 12
months, or wmay 'even vequire -life-long therapy.’ In addition, these
patients have to be serologlcally monltored 3very thrae months. :

In vwvitro, r1famp1c1n is more active agalnst C. burnetll than tetia-
cyclines; its role in therapy of endocarditis remains to be determined.
Replacement of a diseased heart valve by prosthesis doesinot ensure rure
since re-infection by C. burnetii, présumably Origlnatihg ‘£im the' Liver,
may occur, Alternatively, valve prosthes1s may yleld &t predlsposltlon«for
‘C. burpnetii endocardltls. L

V. Diagnosis

The " clinical ~signs associated - with coxlella-lnduced disease& ‘are. not
specific enough for am accurate diaghosis. Detection of Gy~ A
clinical specimens is dindicative for: an astiological involvement. The
direct’ visualization of the agefit in “infected tissues by (iménez Hn
conjunction with immuno-detection methods such - as immunofluorescence
represents a relatively simple, rapid and specific procedure, Eventually,
mongtlonal antibodies " may further facilitate this procedure. :The .iscla—
tion of the - pathogen from <clinical specimens using ehibryohated hen's
eggs, or the inoculation of samples into guinea pigs or mice ‘dnd-subse-
quent detection of sercconversion, is time-consuming and cudbersome and
should be restricted to specialized laboratories. It -should ‘be noted,

however, that appropriate clinical specimens 4re ' som&times -hard -to
obtain, especially f{rom mapn. Detection of bovine . burpetii infections
by inoculation of milk samples -ifto *gulnea pigsis- of ‘limited ‘value
because the ‘sgent is shed 1nterm1ttently 1n mllk. In future, ‘cell cultire
isolatlun technzques may also prove uSeful o Mehite g

R T R R T

Consequently, a tentative dlagno31$ uf human ‘and -bavine - fefvervinimost
cases has to be confirmed by serclogical procedures. The Sténdard didg-
nostic procedures areé the comp13mentff1xatlon ‘test (CF) ‘and thé ‘mictro-
immunofluorescence test (IFT). CF ‘has'a relatively lowiseénsitivity, it is
not useful with anti-complementary and haemolytic sera and fails if
predominantly non—complementwflxlng (non-CF) immunogiobulins are present.
Naturally infected cattle produce mainly éomplement-fixing IgCl and thus
CF is still a suitable technique for diagnosis on a herd basis. In
contrast, there is evidence that early coxlella—spec1f1c TaM may not be
detected by standard CF. Farthermore, presence of high'lévels'of non-CF
antibodies may inhibit complement flxation and thus produce:faise nega-
tive resul;s, Good results have been reported with'a microagglutihation
test (MA) and although it appears “to detect: dlfferent immunoglobullns
than CF, it shares some of the dlsadvantages. Lo 3 ok

Remarkable progress has  been made by applylng 1nd1rect serological
procedures, i,e, the' immunoflygorescence’ test {IFT) and enzyme=linked
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immunosorbent assay (ELISA) in which commercially available CF-antigens
can be used, In contrast to CF, these techniques have a higher sensitivi-
ty, are applicable with haemolytic and anti-—complementary serum samples,
and using L-chain specific conjugates they are able to detect all iso-
types of immunoglobulins including non—complement-binding antibedies.
Moreover, the use of immmunoglobulin isotype-specific conjugates permits
distinction of immunoglobulin classes and subclasses without tedious
separation procedures. Early stages of C. burnetii infectiens can be
diagnosed with a single serum sample by demonstratioen of specific TgM
before appearance of antibodies detectable by CF and consequently must be
considered the best technique for diagnosis of acute Q fever. lowever,
simultanecus presence of IgM and IgG indicates recent infection but can
occur also in persistent (chromic) infections. Empleying conjugates
specific for bovine IgGl and IgG2, cattle which were vaccinated with a
commercial phase II vaccine could be distinguished from naturally infec—
ted animals.

Bigh titers of specific IgA and JIgG against the phase I antigen of
C. burnetii appear to be diagnostic for chronic § fever endocarditis. On
the other hand, in clinically severe chronic ( fever cases high CF titers
against phase 11 as well as phase ] antigens are always present and thus
diagnostic for these infections, Thus, CF may offer a suitable technique
for detection of chronic Q fever.

IFT is a relatively simple technique which can be performed in most
laboratories provided with an ultravielet microscope. ELISA reaction can
be visualized by colour changes without special equipment but photometric
reading is more precise. If such special ELLSA equipment is not availa—
ble, 1FT should be considered the standard test for serodiagnosis of Q
fever on an individual basis.

For sercepidemiological studies, however, the ELISA supersedes CF and IFT
beecause the ELISA is more sensitive, and using a single serum dilution,
large numbers of sera can be objectively screened with an ELISA-reader
within a short time. Unfortunately, this test is not yet standardized nor
is a test kit commercially available. Recent developments have shown that
the dot-blot technique for diagnostic serology combines some of the
advantapes of IFT and ELISA without the necessity of specific equipment.
The dot-blot technique deserves further evaluation.

VI, Immnity and Impunization

¢. burnetii infections usually induce an immune reponse, which provides
long lasting protection against further disease. To what extent the agent
persists in recovered individuals is still unclear. In both man and
animals persistent infections have been observed in the presence of high
antibody titres. Persistent infection may lead to recurrent or chronic
disease, For the prevention of disease efficient and sefe vaccines are
needed. Experimental investigations have revealed that protecticn against
C. burnetii is based mainly on antibody-dependent cellular immunity.
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Experiments with guinea pigs have -shown that phase I antigens have a
protection potency many GLimes greater than phase LI antigens: Recent
studies with restriction endonucleases as well as serologieal. investiga-
tions with different antigens of C. burpetii have demonstrated. an antige-
nic heterogeneity independent of phase variation Suggeetlng that vaccine
strains should be analysed and carefully selected :

Vaccines for man

Vaccination of human beings against Q fever is indicated for people at
high risk such as laboratory workers, abattoir workers, veterinarians,
individuals in contact with coxiella-infected animals and their products,
persons with cardiac valve prosthesis and immuno—compromised individuals.
Development of wvaccines for man is still in. an-experimental. stage,
Potential vaceine candidates include killed whoele cells of C. burnetii in
phase I, chloroform/methancl-extracted residues of phase I particles and
a soluble fraction extracted by trichloroacetic: acld. Unfortunately,
these vaccines sometimes induce local apnd even generalized reactions,
particularly in individuals who have been expesed to the agent prior to
vaccination. In order to aveoid these reactions, individuals with positive
skin tests should be excluded from these vaccinations. Experimentally,
the best results have been achieved by vaccination with chlore-
form/methanoi-extracted phase I antigens. However, before mass applica-
tion further studies are required., Promising but preliminary results in
producing large amounts of C. burmetii in cell cultures may help to
improve vaccines,

Vaccines for animals

Vaccination of cattle and other ruminants is indicated to reduce the risk
of human infections and if C. burmetii causes infertility in. livestock.
Experimental vaccines of whole cells in phase I prevent coxiella infec-
tions of cows exposed to naturally infected environments, provided they
are vaccinated a8 noninfected calves, To monitor
calves for this purpese the ELISA test, not CF, is recommended. It may be
noted that encouraging results have been obtained in field trials of a
bivalent vaccine (C. burnetii phase II and Chlamvdia psittaci) with a
significant .improvement of fertility in vaccinated herds. Cattle given
this bivalent vaccine can be distinguished £rom naturally infected
animals because the former produce predominantly non-complement-fixing
IgG2. Sometimes this vaccination causes. undesirable local reactions. A
potential vacecine candidate without such side effects is represented by
chloroform/methanol-extracted cells of C burnetii. .

VITI. Conclusions .

1. In recent years Q fever has been brought to the forefront of interest
due to
{a) records of common source cutbreaks of pgreat health:and ecdhomic
significance B
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{b) serological data’ indicating inereasing prevalence rates in live-

stock and . : ‘

(¢) evidence of the s=ignificance of C. burnetii in cases of chronic
. endocarditis and chronic granulomatous hepatitis.

2. Progress has been made .in the development of diagnostic procedures bot
simple, rapid techniques for the detection of the agent still have to be
developed. Investipations of the best possible treatment of patients are
5till needed.

3. There 1is -a great discrepancy between the clinical and serological
evidence of the incidence and significance of the infection on the one
hand and on the other of our knowledge of the patterns, modez of trans-
mission and occurrence of human and animal diseasez associated with
C. burnetii.

4. Molecular biological characteristics of C. burnetii need to be eluci-
dated o facilitate studies on the epidemioclogy and pathogenesis of the
agent,

5. The highest health hazard due to (., burnetiji iz associated with
environmental contamination by birth fluids and placental membranes of
domestic animals. In =z dition, fleeces and hides centaminated with
infected tick faeces or animal excreta are an important source of infec-
tion.,

8. Although people consuming contaminated raw milk seroconvert the rare
raeports of clinical illness reaulting from ingestion of food of animal
origin require confirmation, Heat treatment of milk to at least 74°C and
storage periods applied to fresh cheese in food hygiene destroy the
agent, However, more research is needed to define the pathogenicity of
C. burnetii by the oral route of infection.

VII1. Recommendations

1. That, at naticnal level, further epidemiclogical information concer—
ning acute and chronic human (} fever and C. burnetii infection in live-
stock and other animals be gathered. For this purpose, a central refe-
rence iaboratory should be nominated in each country.

2. That a panel of reference antisera to facilitate the evaluation of
diagnostic procedureg be established.

3., That a centralized collection of €, burnetii iseclates of defined
orizin and history be established.

4. That existing laboratory diagnostic procedures be standardized.

3. That simple, economic tests to facilitate rapid and early diagnosis be
develaoped.
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6. That monoelonal antibodies for immunolegical and melecular characteri-
zation of ¢, burnetii be developed.

7. That the general awareness of medical practitioners regarding the
diagnosis and treatment of { fever be improved and that medical and
veterinary institutions be encouraged to give more attention to this
zoonosis,

8. That improved vaccines for protection of high risk pgroups be
developed.

IZ. Continuwing Cooperation

The participants of the workshop decided to continue their collaboration
beyond the period of the workshop as an international working group in
order to promote the implementation of their recommendations. Regicnal
and plobal cooperation will be sought. Dr. H, Krauss was asked to coor-
dinate the group's activities and to convene the next meeting, possibly
in conjunction with the International Rickettsiclogy Conference in
Palermo in June 1987. The international working group invites WHO to lend
itz assistance in its secretariat functions.

Primary responsibility:
for points 2 and 3: Krausa, Schmeer, Giessen;
for point 4: Houwers, Lelystad; Krauas, Schmeer, Giessen;
for point 53: Edlinger, Paris; Houwers, Lelystad; Rady, Budapest;
Tarasevich, Moscow,
for point B: Rehacek, Bratislava
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