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Q fever is a health problem affecting humans and animals worldwide. In Poland, previous studies have point-
ed to 2 sources of outbreaks of the disease: the importation of infected animals and their products, and natu-
ral domestic foci. In the last decade, 5 outbreaks have occurred in cattle farms in south Poland in Malopolskie,
Podkarpackie, Opolskie, and Silesian provinces. The aim of this study was to characterize the Q fever foci in
Poland.

A total of 279 individuals were included. Levels of serum IgM and IgG antibodies to phase | and Il C. burnetii
antigens were assayed by indirect immunofluorescence method. Bacterial DNA from all specimens were de-
tected with PCR with primer pairs specific to the htpAB-associated repetitive element, and amplicons were
sequenced.

Infection was recognized in 67 individuals out of 279 tested in all foci. Twenty-five individuals presented clini-
cal symptoms of acute Q fever. DNA of C. burnetii was found in 8 human blood samples obtained from 3 farm
workers and 5 family members.

The described outbreaks demonstrate that the main source of human infections in Poland is infected cattle.
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Background

The Coxiella burnetii bacteria, the etiologic agent of Q fever, is
an obligatory intracellular parasite. The disease occurs world-
wide in various vertebrates and creates a health problem for
humans. It has a wide range of acute and chronic manifes-
tations. Most symptomatic patients develop a non-specific
flu-like illness, and about 5% require hospitalization due to
atypical pneumonia and/or hepatitis. About 60% of infected
persons are asymptomatic. However, chronic Q fever can occur
in about 1% of both symptomatic and asymptomatic groups
of individuals, mainly as infective endocarditis [1]. Frequent
exposure to C burnetii-infected animals and their products is
the main risk factor of Q fever affecting various profession-
al groups, such as veterinarians, animal farmers, abattoir and
tannery workers, and hunters [1,2].

Analysis of Q fever outbreaks in Poland in the past has shown
2 sources of the infection for humans. The first source was
the importation of infected animals and their products, and
the second source was farm animals, mainly cows. Animal in-
fections were probably transmitted from natural domestic foci,
originating from wild animals [1-3]. The first outbreak of Q fe-
ver in Poland was recorded in 1956. Infection was recognized
and confirmed with serological methods in 63 farm workers.
Epidemiological investigations revealed that the source of in-
fection was a sheep flock imported from Romania. Tested wool
samples from these animals were the source of the second-
ary outbreaks in a Zootechnical Institute laboratory in Cracow
(20 cases) [4]. From 1956 to 2005, several outbreaks of Q fe-
ver were described. In the 1990s, 3 epidemics of Q fever were
recognized. In 1992 an outbreak of Q fever was detected at
a farm near Jawor in the Legnica district. C. burnetii infection
was recognized serologically in 25 individuals (27 tested). It
was found that cattle were the source of human infections.
C. burnetii strain was isolated from bull semen. In the same
year, Q fever was recognized among 18 workers of a tannery in
Myslenice near Cracow. Antibodies to C. burnetii were detected
in all workers (18 individuals) encountering imported hides. In
1993 several cases of Q fever were observed among people liv-
ing in various regions of the country. Epidemiological investiga-
tions revealed that the infected patients were seasonal workers
employed during the sheep shearing season in Spain. Specific
serum antibodies reached a titer of 512 and strains of C bur-
netii were isolated from the urine and semen of 2 patients [5].

In Poland, human cases of Q fever are notifiable. Information
on animal cases is sent by the County District Veterinarian to
the State Sanitary Inspectorate, and all individuals contact-
ing infected animals are examined. Elimination of the source
of infection is based on cooperation of both human and vet-
erinary health services and is regulated by a Decree of the
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Q fever is an underestimated infectious disease due to non-
specific symptoms or course of the disease without any symp-
toms. However, asymptomatic infections do not exclude chronic
Q fever in the form of endocarditis, valvular damage, hepatitis,
and neurological abnormalities. To better understand Q fever,
it is necessary to monitor the disease in humans contacting
infected animals. The aim of this study was to present the re-
sults of research carried out in outbreaks of Q fever in Poland
in the last decade.

Material and Methods

Description of outbreaks

Between 2005 and 2010, 5 outbreaks of Q fever in cattle farms
located in the southern Poland were registered by the County
District Veterinarian. C burnetii infection was detected by se-
rologic methods by veterinary services in all foci after cows’
miscarriages. All tested persons were referred for testing by
health professionals from the State Sanitary Inspectorates.

I. In May 2005 an outbreak of Q fever was recognized in dairy
cattle farms in Malopolska province. The source of infection
was not clear. At the beginning, an imported herd of cows was
suspected, but the results of serological studies of the animals
did not confirm this hypothesis.

Testing was done on 148 individuals, including 76 farm employ-
ees, 52 family members and incidental farm visitors, and 20 vet-
erinarians. Four persons presented clinical symptoms of acute
Q fever. In a herd of 170 cows, 137 (including 84 cows and 53
calves) were examined. Six placentas were examined by PCR.

II. The second outbreak of Q fever occurred in dairy cattle farms
in Podkarpackie province in August 2008. In a herd consisting
of 270 cows, 3 cows had miscarriages, and another 2 cows
had miscarriages 3 weeks earlier.

Testing was performed on 27 farm workers, 69 family mem-
bers or occasional visitors, and 8 veterinarians. Twenty per-
sons presented symptoms of acute Q fever. A group of 27
individuals was tested 6 times at intervals of 2 weeks to 3
months. Nineteen specimens of bull semen were collected
for examination.

lll. In September 2009 a third outbreak appeared in Opolskie
province. After abortion by 1 cow, serological tests were per-
formed and Q fever was diagnosed among the animals. The
herd consisted of 190 cattle. Eight persons directly engaged
in handling the cattle were examined. One person presented
atypical pneumonia.
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IV. In November of 2010, infected cows were detected in Silesia
province. A herd of dairy cattle consisting of 170 animals was
affected. Nine people (7 farm workers and 2 veterinarians) were
assayed. Moreover, 17 suspect animals were tested.

V. In December of 2010, a fifth outbreak was recognized, also
in Silesia province.

Four individuals working at the farm and 6 veterinarians with
direct contact with the infected herd were examined. Ten cows
from the herd were also tested.

Serological tests

Levels of serum IgM and IgG antibodies to phase | and I
C burnetii antigens were assayed by indirect immunofluores-
cence method with Coxiella burnetii 1+11 IFA 1gG/IgM/IgA kit
(Vircell, Spain) in all serum samples. Results were interpret-
ed as positive in serum with titers >40 for IgM and IgA and
>256 for IgG in a single sample or an at least 4-fold increase
in antibody titers in 2 collected samples taken at intervals of
at least 2 weeks.

In animals, levels of total antibodies (IgS) to phase | and phase
Il C. burnetii antigens were determined using the IFA commer-
cial kit (Vircell, Spain) with some modification. Rabbit anti-cow
immunoglobulins conjugated with FITC (Dakopatts, Denmark)
were used in 1:40 dilution with phosphate-buffered saline. A
titer of 128 or higher was considered as positive.

PCR

Buffy coat from human and cattle EDTA blood samples, bull se-
men, and placentas were tested. Bacterial DNA from all speci-
mens was extracted with the QIAamp Tissue kit (QIAGEN Gmbh,
Hilden, Germany) according to the manufacturer’s instructions.
Extracted DNA was stored at —20°C until testing. DNA samples
were amplified with primer pairs specific to the htpAB-associ-
ated repetitive element [6]. The reaction mixtures of 50 pl con-
tained 10 mM Tris-HCl, 50 mM KCl, 2.5 mM MgCl2, 0.1% gela-
tin, 200 uM dNTPs, 50 pmol of each primer, and 1.5 U Tag DNA
polymerase (Perkin-Elmer Cetus, USA). An aliquot of 5 ul of DNA
template was added to each reaction mixture. The cycling condi-
tions were 5 min at 95°C, followed by 40 cycles of 1 min at 95°C,
1 min at 57°C, 1 min at 72°C, and 7 min at 72°C. PCRs were per-
formed in a Mastercycler ep gradient apparatus (Eppendorf AG,
Germany). Each run of PCR testing included DNA from C. burnetii
Nine Mile strain and Henzerling strain as positive controls and
water as a negative control. All amplicons were analyzed by elec-
trophoresis in 1.5% agarose gel stained with ethidium bromide.

The QIAquick PCR purification kit (QIAGEN Gmbh, Hilden,
Germany) was used to purify PCR products, according to the
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manufacturer’s protocol with some modifications. DNA was elut-
ed with deionized water (instead of 10 mM Tris-Cl, pH=8.5 buffer).

All amplicons were sequenced with an ABI 377 DNA Analyzer
(Applied Biosystems, USA) according to the manufacturer’s rec-
ommendations. All sequences were edited using Autoassembler
software (Applied Biosystem, USA) and identified using BLAST
software and comparison with sequences available in GenBank.

Results

Human blood samples were collected from 121 farm workers
who had contact with infected animals, 122 family members
and occasional visitors (students, inspectors, and seasonal
workers), and 36 veterinarians taking care of infected cattle.
Samples were taken and examined once in 279 persons, and
at least twice in 141 persons, 1-4 weeks and 1-3 months after
infection was recognized in animals (Table 1). The mean age of
tested people was 43.7 years and the male to female ratio was
1,6. Among animals, 164 blood samples were collected from in-
fected cattle herds from Malopolskie and from Silesian foci. Six
placentas from aborted cows from a focus in Malopolskie and
19 semen samples from 9 bulls from Podkarpackie were tested.

I. At a cattle farm in Malopolskie province, 148 individuals
were tested. At first testing, specific C. burnetii antibodies
were found in 26% (39/148) of persons in titers ranging from
20 to 80 in phase I/Il IgM and from 64 to 1024 in phase I/11
IgG. Among farm workers, veterinarians, and incidental visi-
tors, 35% (23/76), 55% (11/20), and 10% (5/52) of individu-
als were seropositive, respectively. Sixteen seropositive indi-
viduals were tested twice (1 month later). Antibodies were
detected in 56% (9/16) of individuals. DNA of C. burnetii was
found in 8 human blood samples obtained from 3 farm work-
ers (2 of them had 1gG phase Il antibodies in titers of 32, and
1 in titer of 256) and 5 family members (4 seronegative and
1 with 1gG phase Il antibody titer of 32) (Table 2). The speci-
ficity of 4 positive results was confirmed by sequencing. A to-
tal of 89 nucleotide positions showed 98% nucleotide identity
between sequences of htpAB-associated repetitive element of
detected DNA and C burnetii strains: RSA 331 (accession num-
ber CP000890.1) and RSA 493 (accession number AE016828.2).
Because of the small amounts of DNA (weak band), 3 samples
were not confirmed by sequencing.

We found phase Il C. burnetii antibodies in 62% (85/137) of
tested cattle, including 62 of 84 (74%) adult cows and 23 of
53 (43%) of their offspring. DNA of C. burnetii was not found
in any cow’s blood sample or placenta.

Il In the second outbreak (Podkarpackie province), specific
C burnetii antibodies were found in 18% (19/104) of all tested
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Table 1. Number (percent) of seropositive individuals in all outbreaks in first and control (after one to four months) testing.

Serological testing in outbreaks

Individuals embraced No. of symptomatic

by the outbreak cases®
Milkmaids 3/5 (60%) 4/5 (80%) 3
CRamworkers' 3116 (8% s @3 o
CVeteinarystaff 636 @) s @w s
ncdentalvisitors - o586 (2% o2 @) o
Rawmilk consumers® w6 aow w6 aew s
ol 67219 (aw  snal Gow) s

* Animal service with everyday contact with animals; ** testing 1-4 weeks after infection was recognized in animals;
*** testing 1-3 months after infection was recognized in animals; # all presented acute Q fever symptoms such as: myalgia,
arthralgia, headache, cough, asthenia, rigors, perspirations, stomach ache; # family members.

Table 2. C. burnetii DNA detection in human blood samples in Malopolskie outbreak.

Individuals embraced Titers of phase Il C. burnetii antibodies*

by the outbreak

Family member Negative 32 Positive
""""""" Family member ~ Negave  Negave  Positive |
""""""" Family member  Negatve  Negave  Postve
""""""" Family member  Negative  Negave  Postve
""""""" Family member  Negative  Negatve  Postve
""""""" Farmworkers  Negatve 32 posite
""""""" Farmworkers  Negatve 32 bpositie
""""""" Famworkers  Negave 2%  Postve

* Antibodies detected with IFA in sera collected at the same time with EDTA blood samples. All sera were negative with phase |
C. burnetii antigens.

persons at first testing, 24% (25/103) 2 months later, and in
19% (20/104) 4 months after the outbreak was detected.
Antibodies were found in 4 of 5 (80%) milkmaids, 15% (4/22)
of other farm workers contacting the animals, 63% (5/8) of
veterinarians, 6% (2/33) of incidental visitors and family mem-
bers, and 19% (7/36) of raw milk consumers. As the result of
treatment, the number of seropositive persons decreased in
the groups of incidental visitors and family members to 6%
(2/33) and in raw milk consumers it decreased to 14% (5/36).
Serum samples of 27 seropositive individuals (with or with-
out symptoms) were tested 6 times (every 2 months) to mon-
itor the level of specific antibodies.

C burnetii DNA was not found in any human blood samples
or in bull semen.

1Il. In Opolskie province, 2 of 8 farm workers showed significant
levels of specific serum antibodies. The following titers of IgG phase
I and phase Il were observed in asymptomatic patients: 4096 and
512, and IgA phase | and phase Il — 384 and 756, respectively.
Level of IgG phase Il in serum of the second farm worker, with
atypical pneumonia diagnosed 4 weeks earlier, was 2048. IgM an-
tibodies were not present. A 2- to 4-fold decrease of the antibody
levels was observed after antibiotic therapy 2 months after the
first testing. C burnetii DNA was not found in any tested sample.

IV. In a Silesian province outbreak in November of 2010, anti-
bodies to C. burnetii were detected in 3 out of 7 farm workers.
Phase Il 1gG antibodies at titer 64 were detected. Among the
tested cattle, 25% (4/16) were positive with IFA. C. burnetii DNA
was not detected in any tested sample from humans or cows.
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Table 3. Epidemiologic data from survey in group of children with specific antibodies to C. burnetii.

IFA test results

Risk factor

Profession of parents

IgM-phase Il

IgG-phase Il

9 Raw milk consumer Negative 128 Farm worker Milkmaid

""" 10 Raw milk consumer, visitor of the farm 48 512 Farmworker  Mikmaid
w0 Visitor of the farm 0 64 N Veterinary assistant
""" 15 Rawmilk consumer, visitor of the farm  Negative 64 Veterinaryassistant  Nd.
""" 13 Raw milk consumer, visitor of the farm  Negative 64 Veterinaryassistant  Farmworker
""" 16 Rawmikconsumer Negatve 64 Veternaran  Nd.
""" 15 Rawmikconsumer  Negatve 64 Veterinaran  Nd.
""" 13 Visitorofthefarm  Negative 64 Veterinarian  Veterinarian
Nd. - not done.

V. In December, in a farm in Silesian province, 2 farm workers
of 3 tested and 3 veterinarians of 6 tested were seropositive.
C burnetii antibodies were detected in 22% (2/9) of tested cat-
tle with IFA test. In studied human and cow blood samples,
C burnetii DNA was not found.

Group of children (all outbreaks)
Among all the individuals included in the study, 31 were children
ranging from 1 to 16 years old. Eight of them (26%) had specific

IgG phase Il antibodies in titers of 64 to 512, including 6 children
of the veterinary staff and 2 children of farm workers (Table 3).

Discussion

From 2005 to 2010, five Q fever outbreaks were recognized
in southern Poland. In total, 67 humans were seropositive.
Twenty-five individuals presented symptoms of acute Q fe-
ver: myalgia (71%), arthralgia (58%), headache (45%), cough
(38%), asthenia (38%), and rarely observed: rigors, perspi-
rations, stomach ache (information from the State Sanitary
Inspectorates) (Table 1).

The outbreaks described in Poland previously, as well as recent-
ly, show that for many years cows have been the main source
of Q fever in humans. In southern Europe, the main sources
of infection are goats and sheep. The main route of C. burnetii
transmission from animals to veterinarian and farm workers
was the inhalation of contaminated aerosols. Consumption of
raw milk (7 seropositive from 36 individuals, including 5 symp-
tomatic cases) was also the route of infection and risk factor
of the disease in outbreaks reported in Poland.

From 1973 to 1991, a serological survey of Q fever among cattle
and sheep was performed in Wielkopolskie province (western

Poland). From 1973 to 1985, over 28 000 blood samples de-
rived from cattle and sheep were tested and all were seroneg-
ative. The first infected cattle were found in 1986 (5.5% sero-
positives) and in the next years the percentage increased to
12.3% to 17.5%. In 1986-1991, among 19 900 cattle tested,
specific antibodies were detected in 2670 (13.2%) animals. At
the same time, among 3500 sheep tested, only 2.3% were se-
ropositive. In the same farms where infected cattle were liv-
ing, sheep were free of infection [7,8].

According to Central Statistical Office data on farming, in 2009
there were 5.7 million cattle and 286 000 sheep in Poland
(Statistical Yearbook of Agriculture 2010) [9]. Analysis of data
shows that in 4 provinces in which Q fever occurred, 588 000
thousand cows (10% of total number) and 124 000 sheep (43%)
were registered. In Malopolskie province, 196 000 cows and 95
000 sheep were raised (sheep to cow ratio, 1: 2). Despite the
large number of sheep in this area, infections among sheep
were not detected. A similar situation was observed earlier in
Wielkopolskie province [7,8].

Six C. burnetii strains isolated in outbreaks between 1956 and
1992 in Poland were characterized genetically. Genotyping
with MST method of 2 strains isolated from cattle placentas in
Wielkopolskie province revealed that both belonged to sequence
type 18 (ST18) group [10]. The highly discriminatory MLVA system
showed differences between genotype panels of those strains and
ST18 strains isolated from humans, goats, and sheep in neigh-
boring countries [11,12]. These differences were detected in 5
among 10 tested loci. This may suggest that strains occurring in
Poland have a special affinity for cows. Furthermore, in 2007 in
Poland an epidemiological study was carried out to determine
the prevalence of C burnetii antibodies in 48 herds of goats lo-
cated in different parts of the country. The survey did not reveal
C burnetii antibodies in animals, meaning that goat-to-human
transmission of C. burnetii seems to be very rare in Poland [13].
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Surveillance data from 2 neighboring countries, the Czech
Republic and the Slovak Republic, show that C burnetii has oc-
curred mainly in cattle farms. Since the 1980s, the number of
human infections has been decreasing, probably due to vac-
cination of cattle in those countries [14,15], but in the 1990s
the resurgence in number of Q fever cases was associated
with goats. In Germany from 1947 to 1999, 40 outbreaks of
Q fever in humans were documented. Sheep were the source
of Q fever in humans in at least 24 of the detected outbreaks
and cattle were recognized as the source of infection in 6 out-
breaks [16]. In Ukraine, due to a significant reduction in the
number of livestock herds, from 1996 to 2005, only 38 cas-
es of Q fever were recorded. Currently, outbreaks occurring in
Ukraine are related to the circulation of C burnetii in ticks and
wild animals [17,18].

Acute Q fever patients are rarely reported in Poland. Chronic
Q fever cases (endocarditis) in previous Q fever outbreaks have
been reported sporadically [19,20]. It is not clear whether this
is the result of the low pathogenicity of circulating strains or
low detection and notification of the disease.

The results of the above-mentioned study with MST analysis
of C. burnetii strains isolated in Poland between the 1960s and
the 1980s, showed that all of them represent ST18 type (al-
though MLVA typing showed their genotypic heterogeneity).
The strain isolated in 1956 from sheep belongs to the unique
VNTR and MST patterns, which since then have never been
recognized among strains isolated in Poland. This may suggest
that this imported strain was effectively eliminated due to san-
itary intervention and elimination of infected animals. As a re-
sult of these actions, this particular strain did not subsequent-
ly spread in Poland, even though it is known that C. burnetii
strains with ST16 profile occur in Europe (Romania, Germany
and France) as well as on other continents. It is known that
ST18, ST16, ST1, and ST4 correlate with acute form of the dis-
ease and they have never been isolated from chronic Q fever
cases. In countries bordering Poland, there is a wide variety of
isolated strains; for example in Germany there are at least 6
sequence types, and in Slovak Republic at least 3. So far, how-
ever, their pathogenicity has not been recognized [11,12,21].

The small number of human Q fever cases recognized in Poland
may indicate that the disease is not fully diagnosed and is un-
derestimated. Between 2005 and 2010, less than 100 acute
cases were reported. At the same time, our studies of patients
with serious cardiologic disorders referred to heart transplan-
tation have shown infections of their valves and myocardi-
um with C. burnetii (data prepared for publication). In France
during 2005 to 2009, over 47 000 serum samples were test-
ed. Among them, 1326 (3%) and 1083 (2.3%) samples were
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positive and met the criteria of acute and chronic Q fever, re-
spectively [22].

Between 1949 and 2005, chronic Q fever was reported the
most often in France (264 cases), in the United Kingdom and
Ireland (227 cases), in Spain (62 cases), and in Switzerland (21
cases). In 22 European countries, there were 583 cases in 2006
and 637 cases in 2007, and one-third of them were reported in
more than 4 countries (European Centre for Disease Prevention
and Control Annual Epidemiological Report on Communicable
Diseases in Europe 2010. Stockholm: ECDC; 2010). MST ge-
notyping of human isolates from France and Spain revealed
the presence of strains belonging to ST8 (which is correlated
with the chronic form of the disease) in addition to other se-
quence types of C. burnetii [21].

Human cases and epidemics occurred in rural communities and
in urban areas located close to animal farms. In outbreaks in
Malopolskie and Podkarpackie provinces, a group of inciden-
tal visitors consisted of those living in houses located closely
to the farms. This situation was observed in a large outbreak
(331 cases) that occurred in 2005 on a sheep farm bordering a
residential area in Germany [23]. Since 2007, the Netherlands
is faced with the largest outbreak of Q fever ever reported.
In the last 4 years, over 4000 cases have been reported. One
of the reasons is the recent expansion of high-intensity goat
farming in highly populated areas [24].

Symptoms of acute Q fever often are non-specific. Proper rec-
ognition is based on serological methods. PCR should be per-
formed together with serologic tests in the first weeks of the
disease, especially in seronegative patients [6]. In our study,
DNA of C burnetii was detected in blood of 8 humans: 4 per-
sons had no specific antibodies and the others had C. burnetii
phase Il antibodies, which are characteristic for the acute form
of Q fever. Such early detection of infection enables immedi-
ate application of effective treatment.

Conclusions

In southern and western European countries, sheep and goats
are the sources of infection in humans, whereas in Poland cat-
tle are the main source of Q fever. The sudden appearance of
infections in southern Poland indicates that Q fever outbreaks
can occur in other parts of the country and can become a na-
tion-wide problem. This calls for research in other regions to
assess the current epidemiological situation. The present-
ed studies should induce better cooperation between pub-
lic health and veterinary services to prevent an emergence of
new outbreaks in other regions of the country.

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License




Chmielewski T et al:
Q fever outbreaks in Poland during 2005-2011
© Med Sci Monit, 2013; 19: 1073-1079

References:

w N =

»

S,

o

~

ol

el

10.

11.

12.

13.

. Maurin M, Raoult D: Q-fever. Clin Microbiol Rev, 1999; 4: 518-53
. Anusz Z: Q fever in humans and animals. WART, Olsztyn, 1995
. Gawron H, Wagner K: A focus of Q-fever in Gdansk in 1962. Przegl| Epid,

1962; 1: 87-89

. Lutynski R: First focus of Q-fever on the territory of Poland. Przegl Lek,

1956; 12: 187-88

. Tylewska-Wierzbanowska S, Kruszewska D, Chmielewski T: Epidemics of

Q-fever in Poland in 1992-1994. Ann Acad Med Bial, 1996; 1: 123-28

. Fournier PE, Raoult D: Comparison of PCR and serology assays for early di-

agnosis of acute Q fever. J Clin Microbiol, 2003; 41: 5094-98

. Tylewska-Wierzbanowska S, Rumin W, Lewkowicz H, Sikorski S: Epidemic

of Q-fever in Leszno district in Poland. Eur J Epidemiol, 1991; 3: 307-9

. Tylewska-Wierzbanowska S, Lewkowicz H, Wesotowska M: Coxiella burnetii

infections (Q fever) in animals and humans in Poznan and Leszno districts
detected by serodiagnosis. Przegl Epidemiol, 1993; 47: 399-404

. Statistical Yearbook of Agriculture 2010. Branch Yearbooks. Central Statistical

Office, Warsaw, 2010

Chmielewski T, Sidi-Boumedine K, Duquesne V et al: Molecular epidemiol-
ogy of Q fever in Poland. Pol J Microbiol, 2009; 58: 9-13

Arricau-Bouvery N, Hauck Y, Bejaoui A et al: Molecular characterization of
Coxiella burnetii isolates by infrequent restriction site-PCR and MLVA typ-
ing. BMC BMC Microbiol, 2006; 26: 6-38

Svraka S, Toman R, Skultety L et al: Establishment of a genotyping scheme
for Coxiella burnetii. FEMS Microbiol Lett, 2006; 254: 268-74

Czopowicz M, Kaba J, Szalu$-Jordanow O et al: Prevalence of antibodies
against Chlamydophila abortus and Coxiella burnetii in goat herds in Poland.
Pol J Vet Sci, 2010; 13: 175-79

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

CLINICAL RESEARCH

Literak I, Rehacek J: Q-fever occurrence and significance of this disease in
the Czech Republic and Slovak Republic. Vet Med (Praha), 1996; 41: 45-63

Literak I: Occurrence of Coxiella burnetti antibodies in cattle, sheep and
small terrestrial mammals in the western region of Bohemia. Vet Med
(Praha), 1995; 40: 77-80

Hellenbrand W, Breuer T, Petersen L: Changing epidemiology of Q fever in
Germany, 1947-1999. Emerg Infect Dis, 2001; 7: 789-96

Maksimovich MB, Klimchuk ND, Kushnir ZG et al: [Q fever in the western
region of Ukraine]. Zh Mikrobiol Epidemiol Immunobiol, 1995; 1: 30-33

Kushnir ZG, Bek NG, Lutsyk TS: Q-fever — actual zoonotic rickettsial disease
in Ukraine. 2" Polish-Ukrainian Weigl Conference “Microbiology in the XXI
Century”.Warsaw, 24-26.09.2007 (page 243)

Hryniewiecki T, Tylewska-Wierzbanowska S, Rawczynska-Englert I: Préba
oszacowania czestosci wystepowania zapalenia wsierdzia w przebiegu
goraczki Q w Polsce. Przegl Lek, 2001; 58: 759-61 [in Polish]

Knap J: Klinika goraczki Q u ludzi. In: Anusz Z (ed.), Goraczka Q u ludzi
i zwierzat. Wydawnictwo ART, Olsztyn, 1995; 85-109 [in Polish]

Glazunova O, Roux V, Freylikman O et al: Coxiella burnetii genotyping. Emerg
Infect Dis, 2005; 11: 1211-17

Frankel D, Richet H, Renvoisé A, Raoult D: Q fever in France, 1985-2009.
Emerg Infect Dis, 2011; 17: 350-56

Gilsdorf A, Kroh C, Grimm S et al: Large Q fever outbreak due to sheep
farming near residential areas, Germany, 2005. Epidemiol Infect, 2008; 136:
1084-87

Schimmer B, Dijkstra F, Vellema P et al: Sustained intensive transmission
of Q fever in the south of the Netherlands, 2009. Euro Surveill, 2009; 14:
361-64

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]
[Index Copernicus]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



