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Abstract 
Background: Coxiella bumetii, the bacterium causing Q fever, is an obligate intracellular biosafety 
level 3 agent. Detection and quantification of these bacteria with conventional methods is time 
consuming and dangerous. During the last years, several PCR based diagnostic assays were 
developed to detect C burnetii DNA In cell cultures and clinical samples. We developed and 
evaluated TaqMan-based real-time PGR assays that targeted the singular icd (isocltrate 
dehydrogenase) gene and the transposase of the ISI 11 la element present in multiple copies in the 
C. burnetH genome. 

Results: To evaluate the precision of the icd and ISI I I I real-time PCR assays, we performed 
different PCR runs with independent DNA dilutions of the C. burnetii Nine Mile RSA493 strain. The 
results showed very low variability, indicating efficient reproducibility of both assays. Using probit 
analysis, we determined that the minimal number of genome equivalents per reaction that could be 
detected with a 95% probability was 10 for the icd marker and 6.5 for the IS marker. Plasmid 
standards with cloned icd and ISI 111 fragments were used to establish standard curves which were 
linear over a range from 10 to 10'starting plasmid copy numbers. We were able to quantify cell 
numbers of a diluted, heat-inactivated Coxiella isolate with a detection limit of 17 C. burnetii particles 
per reaction. Real-time PCR targeting both markers was performed with DNA of 75 different C 
burnetii isolates originating from all over the world. Using this approach, the number of ISI 111 
elements in the genome of the Nine Mile strain was determined to be 23, close to 20, the number 
revealed by genome sequencing. In other isolates, the number of ISI 111 elements varied widely 
(between seven and 110) and seemed to be very high in some isolates. 

Conclusion: We validated TaqMan-based real-time PCR assays targeting the icd and ISI I I I 
markers of C. burnetii. The assays were shown to be specific, highly sensitive and efficiently 
reproducible. Cell numbers In dilutions of a C. burnetii isolate were reliably quantified. PCR 
quantification suggested a high variability of the number of ISI 111 elements in different C. burnetii 
isolates, which may be useful for further phylogenetie studies. 
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Background 
Coxiella burrietii is the causative agent of Q fever, a zoono­
sis that occurs worldwide and infects a variety of different 
animals, including domestic mammals, like cattle and 
sheep. Whereas animals in:general show no clinical signs 
of infeaion except occasional abortions, C. burnetii can 
cause serious illness in humans, where infections usually 
occur via aerosols. Acute disease often presents as a self-
limiting influenza-like illness with fever and headaches, 
but severe cases with atypical pneumonia or hepatitis rnay 
occur. The disease can become chronic with life-threaten­
ing endocarditis as the most frequent clinical inanifesta-
tion that requires long lasting antibiotic treatment [1]. 
Although an obligate intracellular organsim, the bacte­
rium is very resistant to environmental conditions due to 
extracellular spore-like forms, and even a single organism 
can produce disease. Because of its widespread availabil­
ity, environmental stability and low infective dose, C. faiir-
netii is considered a potential bioterrorist agent and is 
classified as a group B agent by the Ceriters for Disease . 
Control and Prevention in Atlanta, USA [2]. 

C. burnetii is a slow growing bacterium that can be culti­
vated in embryonated eggs or eukaryotic cell culture, 
which is time consuming and must be performed in 
biosafety level 3 laboratories. Antigen detection of baae-
ria by capture ELISA or direct imrriunofluoresçènce is dif-
ficiilt and has relatively high detection limits. Therefore, 
diagnosis is still rnainly based on serological methods like 
indirect immunofluorescence, complement fixation ór 
ELISA, with the disadvantage of delayed diagnosis because 
specific antibodies appear .only one to two weeks after 
infection [3]. 

During the last years, several PGR based diagnostic assays 
were developed to detect C. burnetii DNA in cell cultures 

. and clinical samples. These assays used conventional PCR 
[4-8], nested PCR [9-12] or real-time PCR conditions with 
LightCycler [13-15), SYBR Green [16] orTaqMan chemis­
try [ 17]. The target sequences of the assays originated from 
singular chrornosomal genes like coml or htpB, on plas­
mids (QpHl, QpRS) or on the transposase gene of inser­
tion elementISll l l [18] that is present in 20 copies in the 
genome of the C. burnetii Nine Mile RSA493 strain [19]. 
Due to the multicopy number of the ISI 111 element, the 
corresponding PGR is very sensitive. However, ;quahtifica-
tion of cells cannot be performed based on PGR of the IS 
element, because the nunribers of/SJ 111 elements present 
in different Coxiella isolates are not known. 

The prerequisite for a diagnostic PGR is a target sequence 
that is specific for C. burnetii to exclude false positive 
results with other orgaiiisms and that is conserved and 
present in all C. burnetii isolates to prevent false negative 
reactions. The PGR assays mentioned before were usually 

evaluated with relatively small numbers of characterized 
isolates or with uncharacterized clinical samples, though 
it should be noted that most importance was attached on ' 
sensitivity of the assay, whereas the suitability of the 
assays for a great panel of different isolates was less rele­
vant. 

The icd gene for the isocitrate dehydrogenase was 
sequenced in 19 strains and shown to be conserved |20|. 
We used a fragment of this gene as target for real-timeTaq-
Man PCR based on TaqMan chemistry. In addition, we 
performed a real-time PGR assay based on' a fragment of 
the transposase gene of the IS element I S l l l l a . Both 
assays were validated for specificity and sensitivity, and 
suitability pf the icd assay for the quantification of Coxiella 
cell numbers was shown. As the exact number of IS ele­
ments is only known for the sequenced genome of the 
Nine Mile strain, we examined the number of ISI 111 ele­
ments per genome, or per icd copy, respectively, in a large 
panel ofCo.xiella isolates of worldwide origin. 

Results and discussion 
Evaluation óf the specificity of the real-time PCR assays 
To determine whether false positive reactions occurred in 
real-time PGR assays with the icd and I S l l l l markers, 
PGR was performed with DNA of the bacterial species 
listed in the Methods section. Based on'the sequence of its 
16S rRNÀ, C. burtietii is classified into the order Legionel-
lalès, with Legioitélla spp. and Frfl«i:ise!/fi spp. as nearest 
phylogenetie neighbours [1]. Both for these related spe­
cies and for all other species tested, the PGR was negative, 
confirming the specificity of both targets.. 

Determ/nat/on of precision and detection limit of the 
assays 
Based on the nieasured DNA concentration (29 ng/(il) 
and the length of the published sequence of the C. burnetii 
Nine Mile genome (1,995,275 bp), the theoretical 
number of genome equivalents (GE) was calculated to be 
1.3 X lO^'GEperpLThiscorresRorids to 2.6 X lO^IS l lU 
elements per jil for the Nine Mile strain (20 per genome). 
To determine the precision of the icd and IS real-time PGR 
assays, C, (threshold cycle) values for eight replicates of 
tenfold dilutions of purified C. burnetii Nine Mile 
genomic DNA vyere measured (Table 2). The results repre­
sent independent dilution series and different PGR mns. 
The mean C, values, standard deviation, and percent CV 
(coefficient of variation) were calculated for each dilution. 
The results showed low variability, with CVs ranging from 
1.3 to 1.9 % for the icd:target and 1.1 to 1.6 % for the IS 
target, indicating efficient reproducibility of both assays. 
Standard curves drawn from the copy numbers and mean 
C, values shown in Table 2 had slopes of -3.687 for the icd 
curve and -3.527 for the IS curve (data not shown), indi­
cating PGR efficiencies of approximately 90 % for both 
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Table I : Characteristics of C. burnetii isolates used in this study 

C. burnetii Isolate Restriction Group [23,24] Geographical Origin 

Nine Mile RSA493 , USA 
Balaceanu 1 Romania 
Hardthof 1 Germany 
Bernard 1 France 
CS 1 1 Slovak Republic 
CS 3 1 Slovak Republic 
CS 4 1 Slovak Republic 
CS S 1 Slovak Republic 
CS 6 1 Slovak Republic 
CS 7 1 Slovak Republic 
CS 8 1 Slovak Republic 
CS 9 1 Slovak Republic 
CS 10 1 Slovak Republic 
CS I I 1 Slovak Republic 
CS' Dayer 1 Slovak Republic 
CS L35 1 Slovak Republic 
CS Poland 1 Poland 
J 1 1 Japan 
J3 1 Japan 
J27 1 Japan 
PriscillaQI77 IV USA 
Scurry Q2I7 V USA 
CS S V USA 
DugwaySJ 108-1 I I VI USA 
Z3027 VI Germany 
Z 320Sa VI Germany 
Z 3205b .VI' Germany 
Z33SI VI Germany 
Z3S68 VI Germany 
Z 3749 VI Germany 
Z2S7 VI Germany 
Boren 1 USA 
CS 48 1 Slovak Republic 
CS ll/la 1 Slovak Republic 
CS F 1 Slovak Republic 
CS Ixodes 1 Russia 
CS Sl 1 Russia 
Florian 1 Slovak Republic 
Frankfurt 1 Germany 

' München 1 Germany 
Henzeriing 1 Italy 
RT 1 1 • North Western Russia 
RT3 1 North Western Russia 
Gbud 1 Slovak Republic 
Geier 1 Romania 
Andelfingen 2 Switzerland 
Herzberg 2 Greece 
CS ZS7 2 Slovak Republic 
S 1 2 Sweden 
S4 2 Sweden 
Soyta 2 Switzerland 
Utvinis 2 Romania 
Stanica 2 Romania 
Z 3478 2 Germany 
Z 3574 2 Gerrhany 
Z43 I3 - 2 Germany 
Z 4485 2 Germany 
Z.104 2 Germany 
Z 3464 4 Germany 
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Table I: Characteristics of C. burnetii isolates used in this study (Continued) 

2 3567 5 Germany 
Brustel 6 France 
Z2534 6 Austria 
Z 3055 6 Germany 
Z2775 7 Germany 
Brasov 8 Romania 
Namibia 9 Namibia 
Schperling 11 Kirgisia 
Ouaret 12 France 
Jaquemot 13 France 
Campoy 13 France 
Pallier 14 France 
Lombard! 15 France 
Raphael 16 France 
Butin 16 France 
Z 349-36/94 unknown Germany 

targets (£ = lO-'/s - i , where £ is the run efficiency and s is 
the slope of the standard curve). 

Determination of the detection limit by probit analysis 
was performed with DNA of the C. burnetii Nine Mile 
strain. For the singular icd marker, detection of 100 to 
0.75 GE/reaction was tested by PGR. For the I S l l l l 
marker, where 20 copies are expected per genome, lower 
concentrations from 25 to 0.2 GE/reaction, or 500 to 4 
copies of the I S l l l l element, respectively, were tested. 
Each PCR was repeated three times with eight replicates 
for each concentration. The minimal number of genome 
equivalents per reaction that could be detected with a 95 
% probability by real-time PGR was 10 when the icd 
marker was used (Fig. 1). With the I S l l l l marker, 6.5 
genome equivalents per reaction were detected with 95 % 
probability (Fig. 1), corresponding to 130 copies of the 
target gene. Detection of lower I S l l l l copy numbers was 
possible, as mentioned below for plasmid standards, but 
less reproducible. PGR products of the icd and I S l l l l 
assays were analysed on agarose gels and showed the 
expected single bands of 76 bp and 295 bp, respeaively. 

Quantification using plasmid standard curves 
Tenfold serial dilutions of plasmids with cloned icd and 
I S l l l l fragments were used to establish standard curves 
for each PGR mn. For both markers, the quantification 
was linear over a range of 10 to 10''starting plasmid copy 
numbers, and the detertion limit was ten copies per reac­
tion (data not shown). 

To assess whether the number of icd and I S l l l l copies per 
genome could be sufficiently calculated by using standard 
curves derived from plasmid standards, PGR assays for 
both targets were performed with tenfold serial dilutions 
of C. burnetii Nine Mile DNA and plasmid standards. The 
results are shown in Table 3. Especially for lower DNA 
concentrations, the theoretical numbers of icd and I S l l l l 
copies (calculated from genome size and DNA concentra­
tion as shown before) corresponded quite well to the 
respective copy numbers determined experimentally. 

Deter/n/nation of Coxiella cell numbers by real-time PCR 
The cell numbers of purified Coxiella isolates can be deter­
mined by Gimenez stain. To assess whether the cell densi­
ties quanitified by real-time PGR were comparable, we 

Table 2: Summary of eight different PGR runs performed on eight separate DNA dilution series of the C. burnetii Nine Mile RSA493 
strain 

icd marker I S l l l l marker 

No. of copies/|ll Mean Cj SD' CVb (%) No. of copies/|il Mean C, SD' CVi- (%) 

1.3 X 107 15.81 0.23 1.5 2.6 X 108 15.70 0.25 1.6 
1.3 X 106 18.64 0.25 1.3 2.6 X 10^ 17.63 0.29 1.6 
1.3 X 105 22.08 0.33 1.5 2.6 X 10' 21.37 0.30 1.4 
1.3 X 10^ 25.93 0.46 1.8 2.6 X 105 25.15 0.27 I.I 
1.3 X 103 29.63 0.58 1.9 2.6 X lot 28.76 0.36 1.2 
1.3 X 102 33.51 0.60 1.8 2.6 X \Qi 32.52 0.48 1.5 
1.3 X IQi 37.79 0.49 1.3 2.6 X 102 36.39 0.51 1.4 

'SD, standard deviation of eight replicates 
•"CV, coefficient of variation 
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Figure I 
Determina t ion of detect ion l imi ts for the icd and 
ISI 111 assays. The graphs show curves determined by pro-
bit analysis for real-time PGR assays targeting the icd and 
ISI 11 la sequences of C. burnetii. With the respective targets, 
10 and 6.5 genome equivalents per reaction can be detected 
with a probability of 95 %. 

performed PGR reacrions of heat inactivated isolates tar­
geting the icd marker without previous DNA extraction. 
An exponential dilution series was made from heat inacti­
vated particles of the Nine Mile isolate containing 4.2 x 
10' particles per ml, and 1 \ i \ of each dilution was applied 
per PGR reaction. Cell numbers were quantified using 
standard curves derived from diluted plasmid standards. 
The results are shown in Table 4. Given that only one copy 
of the chromosome is present per bacterial cell, which can 
be expected for a slow growing barterium like Coxiella, the 
number of genome equivalents based on icd quantifica-
Uon should be comparable to the number of baaeria. 
Indeed, the icd quantity correlated well with the numbers 
of coxiellae determined microscopically. The detection 
limit for real-time PGR was 17 particles per reaction, 
which is in good agreement with the detection limit for 

purified Coxiella DNA and far below the particle number 
that can be quantified microscopically. 

Determination of the number of IS elements in 75 different 
Coxiella isolates 
Although the measured icd and I S l l l l copy numbers 
shown in Table 3 exceeded the calculated numbers in 
some cases, the number of /S12I] elements per genome 
(i.e., per icd copy) varied between 13 and 17 for different 
DNA concentrations, which is close to the published 
number of 20 I S l l l l elements for the Nine Mile isolate. 
Therefore, with this assay, DNA samples of 75 isolates of 
C. burnetii from all over the world were assessed for pres­
ence of the icd and IS markers and the numbers of I S l l l l 
elements per genome were calculated. Quantification of 
icd and IS markers was based on standard curves obtained 
from diluted plasmids. Each DNA sample was tested in 
duplicate in three independent PGR mns targeting both 
markers except for DNA from the Nine Mile isolate, where 
sue mns were performed. 

In a recent study where Q fever patients were examined 12 
years after infeaion, the I S l l l l element could not be 
amplified, whereas PGR for other targets was positive 
[21]. Our results indicated that all isolates contained both 
the icd and the I S l l l l markers. Different PGR mns 
resulted in discrepancies of the measured quantities and 
accordingly, different values and standard deviations for 
the number of I S l l l l elements per genome equivalent 
were obtained (data not shown). For the Nine Mile 
RSA493 strain the number of IS elements was determined 
to be 23 (± 3.43), which is in good agreement with the 
number revealed by sequencing. The mean number of 
I S l l l l elements per genome varied between seven (iso­
late J 3) and 110 (isolate Z2534), and between 10 and 30 
for the majority of isolates. In French isolates of the 
related restriction groups 12 to 16 (Table 1), however, the 
number of I S l l l l elements was found to be above 30, 
being highest in strain "Raphael" (around 95). All isolates 
of restriction group I had numbers below 30 insertion ele­
ments, so that for these isolates a correlation of the 
number of I S l l l l elements with the restriaion group 
seems likely. In other restriaion groups, however, the 
number of fS 1111 elements was highly variable. Although 
the standard deviations were very high for some values, 
our data suggest that the number of I S l l l l elements can 
vary widely between different C. burnetii isolates and 
some isolates seem to contain a very high number of 
I S l l l l elements. To further confirm our real-time PGR 
based quantification. Southern blot analyses should be 
performed. 

Insertion sequences play a major role in determining 
band pattern differences between isolates produced by 
methods such as PFGE (pulsed-field gel electrophoresis) 
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Table 3: PGR qüantincation of DNA dilutions of the C. burnetii Nine Mile RSA493 strain. The measurements were performed in 
duplicate; mean vailles are shown. 

Calculated Values' Measured Values'" 

DNA i:onc [pg/nl]. icd ISI 11/ icd ISllll is per genome^ 

2900 1.3 X 106 2.6 X 102 4.5 X 10' 5.9 X 102 13.1 
• 290 1.3 X 105 2̂ 6 X 10' 5.2 X 105 8.1 X 10' . 15.6 

29 1.3x10'' 2:6 X 105 3.9 X lot 5.0 X 105 12.8 
2.9 1.3 X 103 2;6 X |0< 2.8 X 103 3.5 X lot" 12.5 

0.29 1.3 X 102 216 X 103 2.3 X 102 2.6 X 103 11.3 
2.9x10-2 1.3 X 10' 2:6 X 102 1.5 X 101 2.6 X 102 17.3 

•"Number of target copies based on DNA concentration and genome length. 
""Number of tat-get copies based on PCR quantification using plasmid standards. 
'Calculated as ISI 111 measured per icd measured. 

in many bacterial species [22]. C. b'urneiii expresses a low 
degree of genetic heterogeneity among strains by DisIA-
DNA hybridization. However, Not I restriction of total 
DNA followed by PFGE resulted in the characterization of 
20 restriction groups among 80 C. burnetii isolates col­
lected woridwide, as indicated in'Table 1[ 1,23,24]. Typing 
C. burnetii based on restriction fragment length polymor­
phisms of the locations of.the I S l l l l element, like pub­
lished for the insertion sequence /SIOO óf Yersinia pestis 
[25], may add to the elucidarion of the phylogenetie rela­
tionship of Coxiella isolates. Moreover, the insertion sites 
of I S l l l l could be examined by, inverse PGR or by a 
recently described technique, the so called vectorette PGR 
|26|. 

So far, our data are too incomplete for judgements on 
clinical outcome, namely, to find any correlation between 
the number of I S l l l l elements and thè vimlence of an 
isolate. Nevertheless, it is tempting to speculate that an 
increased number of IS elements in the genome of an iso-

. late could have a deteriorating effect on its fitness, because 
essential geries might be intermpted by the insertion 

' sequences. 

Table 4: Comparison of microscopical and PCR-based 
determination of Coxiella cell numbers. The PGR measurements 
were performed in duplicate; mean values àre shown. 

Coxiella particles per )il 

Determined microscopically' 
4.2 X 10' 
4.2 X 105 
4.2 X 10" 
4.2 X 103 
4.2 X 102 
4.2 X 10' 
4.2 X 100 

Quantified by PCR"" 
5.00 X 10' . 
3.05 X 105 
3.15 X lot 
2.45 X 103 
1.45 X 102 
1.70 X 101 

0 . 

'Cell numbers were only counted from undiluted sample. 
•"Real-time PCR targeting the icd marker. 

C o n c l u s i o n . 
We validated TaqMan-based real-time PGR assays target­
ing the singular icd gene and the transposase of the' 
ISI I l l a element present in multiple copies in the genome 
of C. burnetii The assays were evaluated with a variety of 
other bacterial species and shown to be specific for C. bur­
netii. Dilution series of C. bitrnétii DNA and of plasrnids 
with cloned icd and I S l l l l inserts demonstrated the sen­
sitivity óf the assays. Less than 10 genome equivalents per 
reaction,were reproducibly detected. Using the icrf marker, 
cell numbers of C. burnetii isolates vvere quantified also at 
very low cell conceritrations. As a first approximation, the 
combination of both assays was useful to assess the nurh-
bers óf I S l l l l elements in 75 C. burnetii isolates from all 
over the vvorid. Our data indicate that the numbers of this 
insertion element in the different isolates see'm to be 
highly variable. The differences in the content of ISl l l 1 
elements might be pf importance for further phylogentic 
analyses of C. burnetii isolates. 

Methods 
Bacteria/ strains and growth conditions 
The C. burnetii isolates used in üiis study are shown in 
Table 1. C. burnetii bacteria were grown in Buffalo green 
monkey cell cultures and isolated as described [7]. To 
determine bacterial concentrations, a defined volume of a 
diluted suspension was fixed on.a slide and stained by the 
Gimenez method. Bacteria were counted and the concen­
trafion of the suspension was calculated. 

The following DNA samples from other bacterial species 
were used as negative controls for PGR: Legionella pneu­
mophila (ATGG 33152, JR32 and 130b), frflncisei/fl tularen­
sis ssp. novicida [fierce 15482) and ssp. tularensis (Schu4), 
Bacillus 5ubti/is (DSM 347), Bacillus anthracis (UD III-7), 
Bacillus cereui (DSM 31), Bacillus thuringiensis (DSM 350), 
Bacillus megaterium (DSM 90), ßrtci//us /iche/ii/'ormii (DSM 
13), Stflpfiy/ococcus aureus (DSM 20231), Streptococcus etjui 
(ATGG 9528)' Pseudomonas piitida (ATCC 12633), Pieu-
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doinonas aeruginosa (ATGG 9027), Pseudomonas jluorescens 
(ATGG 49838), Burkholderia mallei (RR0053), Burkholderia 
pseudomallei (ATGG 23343), Burkholderia stabilis (CCUG 
34168), Biirkholderia midtiuorans (CCUG 37240), Yersinia 
enterocolitica (0:8 Ye/80), Yersinia pseudotuberculosis (DSM 
8992), Yersinia pestis (Kim), Brucella melitensis biotype 1 
(16M Weybridge), Brucella abortus biotype 1 (544 Wey­
bridge), Brucella suis biotype 1 (1330 Weybridge), Brucella 
Ol/IS biotype 1 (63/290 Weybridge), Klebsiella o.xytoca 
(CCUG 15788), Serratia marcescens, Proteus mirabilis, and 
Escherichia coli (DSM 30083). The DNA preparations of L 
pneumophila were kind gifts from Dr. A. Flieger (NC 5, 
Robert Koch-lnstitut). 

DNA extraction 
C. burnetii isolates were mixed with an equal volume of 
ATL Tissue Lysis Buffer (Qiagen, Hilden, Germany) and 
heat inactivated (90°G, 20 min). DNA was extracted from 
400 | i l of this suspension according to the protocol for 
Gram-negative bacteria of the DNeasy Tissue Kit (Qiagen) 
and eluted in 100 |J.1 of AE buffer. 

Primers and probes for rea/-time PCR 
The icd assay targets a 76 bp fragment of the C. burnetii icd 
gene. 

Primers: 

Cox-TM = FAM-AGCGAACCATrCGTATCGGACGTr-
TAMRA-TATGG (259-287). 

The numbers in brackets show the posifions based on the 
GenBank accession no. M80806. 

All sequences are given in 5'-3' orientation. Primers and 
probes were designed using the Primer Express software 
(Applied Biosystems, Darmstadt, Germany) and pur­
chased from TIB Molbiol (Beriin, Germany). 

Preparation of plasmid standards 
The target sequences were amplified by conventional PGR 
using DNA from C. burnetii Nine Mile RSA493 strain as 
template and with the same primers as for real-time PGR 
in the case of the I S l l l l marker and with primers icd-
418F (5'-TATG'nTGCCrTAGGCCCGT) and icd-818R (5'-
AAGGGCnTGCTGCAAATTC) in the case of the icd 
marker, for which a 401 bp long amplicon was obtained. 
Plasmid standards with cloned (TOPO TA Cloning Sys­
tem, Invitrogen, Karlsmhe, Germany) and sequenced 
inserts were generated by GenExpress (Berlin, Germany). 
Plasmid preparations were quantified spectrophotometri-
cally, and plasmid copy numbers were calculated. Dilu­
tions of the plasmids were used in real-time PGR reactions 
to prepare standard curves for quantification of the initial 
copy numbers. 

forward, icd-439F = CGTTATnTAGGGGTGTGGGA 
(439-459) 

reverse, icd-514R = CAGAATnTCGCCGAAAATCA (494-
514) 

TaqMan probe: 

icd-464TM = FAM-CATATTGAGCmTGAGGGGTnT-
GAGGGT-TAMRA-T (464-492). 

The numbers in brackets show the positions based on the 
GenBank accession no. AF146284. 

The /SI111 assay targets a 295 bp fragment of the trans­
posase gene of the C. burnetii I S l l l l a element. 

Primers: 

PCR assay conditions 
Real-time PGR reaction mix consisted of 6.25 |.tl of Uni­
versal Master MLx (Applied Biosystems, Darmstadt, Ger­
many) containing dNUTPs, MgClj, reacfion buffer and 
AmpliTaq Gold DNA polymerase, 300 nM of each primer 
and 100 nM of fluorescence-labeled TaqMan probe. For 
most assays, water was added to a final volume of 24 |al, 
and 1 (il of purified template DNA or heat inactivated C. 
burnetii isolate was used as template. For determination of 
the I S l l l l copy numbers in the 75 C. burnetii isolates, 
water was added to a final volume of 15 ul, and 10 \x\ of 
10-fold dilutions of the DNA were used as templates to 
minimise pipetting errors. All real-time PGR reacrions 
were performed in duplicate in a 7700 Sequence Detec­
tion System (Applied Biosystems) as follows: 2 min at 
50°C, 10 min at 95°C, 40 cycles at 15 s 95°C and 30 s at 
60 °G. Data were analyzed with the corresponding soft­
ware. 

forward, Cox-F = GTCTTAAGGTGGGGTGCGTG (219-
238) 

reverse, Cox-R = GCCGGAATCTCATTGATCAGC (493-
513) 

TaqMan probe: 

Probit analysis 
The number of C. burnetii Nine Mile genome equivalents 
(GE) with a genome size of 1,995,275 bp in a DNA prep-
araüon with a concentration of 29 ng/(xl was calculated to 
be 1.3 X 107 GE/nl. To determine the number of GE that 
can be detected with a probability of 95 %, eight replicates 
of serial DNA dilutions from 100 GE/reaction to 0.75 GE/ 
reacfion for icd or 25 GE/reaction to 0.2 GE/reaction for 
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I S l l l l were tested in independent PGR reacrions per­
formed by different persons. The reaction volume was 1 
| i l . Each PGR gave a posifive or negaüve result at the con­
centration tested. The detection probability was obtained 
by plotting tlie proportion of positive PGRs observed 
against the genome equivalents. Statistical analysis was 
performed using the SAS version 9.1 software. 
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Q fever cases in Gloucestershire 
Helen Webster, Met Office, Exeter, UK 

Details of six cases of Q fever in Cheltenham were provided. The dates given ranged from 15 
May 2007 until 12^^ June 2007 and were, in each case, the date each person reported 

themselves as being ill. Since the disease has an incubation period of 2 to 4 weeks, and 
assuming that each person reported themselves as being ill immediately, this gives an 
infection period for the cluster of cases between 17̂ 1̂  April 2007 and 29̂ 1̂  May 2007 (i.e. 4 
weeks prior to the first reported case up until 2 weeks prior to the last reported case). 

Wind data at a height of 10 m for Cheltenham was obtained from the Met Office's numerical 
weather prediction model. The meteorological data has a horizontal resolution of 
approximately 12 km and so is not able to fully capture the local flow within the urban area. 
Figure 1 shows the wind rose produced from the numerical weather prediction data over the 
period 12Z on 17/04/07 until 12Z on 29/05/07. The wind rose shows the proportion of winds 
over this period categorised by wind direction and wind speed. Wind direction is given as the 
direction from which the wind is coming from (hence a south-westerly wind will transport 
airborne substances in a north-easterly direction). The wind rose shows that the predominant 
wind directions during the period were south-westerly and north-easterly which is consistent 
with the Q fever cases lying along a north-east to south-west line. However, the wind rose 
also shows that winds came from the whole range of directions during the infection period. 

Observations of wind speed and direction were also available from the meteorological 
observing site at Pershore. Figure 2 shows the wind rose produced using observational wind 
data from this location for the same period (12Z 17/04/07 - 12Z 29/05/07). The observational 
wind rose shows a similar pattern to that of the numerical weather prediction data wind rose. 
The predominant wind directions were south-westerly and north-easterly, but, during the 
period of infection, all wind directions were observed. 

The Met Office's atmospheric dispersion model, NAME, was run backwards from Cheltenham 
to identify possible source regions. Figure 3 shows the history of air arriving at Cheltenham 
(marked using a black cross) within the infection window of 17/04/07 to 29/05/07. The 
locations of the abattoirs (as provided) are marked using red diamonds. The contour colours 
can be interpreted as representing the proportion of air arriving at Cheltenham within the 
infection time period, which has come from that map point. (Note that darker colours (purple / 
blue) represent a higher proportion than lighter colours (green).) The effects of the 
predominant wind directions are clearty evident in Figure 3 with air more likely to have arrived 
at Cheltenham on a north-easterly or south-westerly track. However, Figure 3 does not rule 
out sources from any direction since it shows that air has come for all possible directions 
during this period in agreement with the wind roses in Figures 1 and 2. 

NAME was also run for two specific cases on the northern and southern geographical extent 
of the outbreak region: (i) the case reported on 04/06/07, and (ii) the case reported on the 
12/06/07. With an incubation period of 2 to 4 weeks this gives an infection window of (1) 
07/05/07 - 21/05/07 and (ii) 15/05/07 - 29/05/07, respectively. NAME was run backwards, in 
each case, to determine the air history for air arriving at each location during the respective 
infection periods. Figures 4 and 5 show the NAME air history maps for the 04/06/07 case and 
the 12/06/07 case, respectively. Again we see that none of the abattoirs shown can be ruled 
out as potential sources since air has come from all of these locations to the location of the 
case during the respective infection window. 

Conclusions 
The predominant wind directions during the identified infection period are consistent with the 
linear locations of the Q fever cases. This suggests that the mode of transmission may well 
have been airborne. However, due to the variation in wind direction over the period in 
question coupled with the short scale of the airborne transmission, results from the NAME 
modelling are inconclusive in highlighting a potential source since none of the abattoirs 
suggested can be ruled out as potential sources. 
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Notes 
The horizontal resolution of the numerical weather prediction data used in Figure 1 and by 
NAME (Figures 3, 4 and 5) is 12 km and therefore will not represent the local flow fully within 
the urban conurbation of Cheltenham. 

Wind ro.se at Cheltenham 12Z 17/04/07 - 12Z 29/05/07 
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I 
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Figure 1 : Wind rose of numerical weather prediction 10 m wind data for Cheltenham during the period 
12Z 17/04/07 until 12Z 29/05/07 
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to Wind ro.se at Pershore 12Z 17/04/07 - 12Z 29/05/07 
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Figure 2: Wind rose of observational 10 m wind data for Pershore during the period 12Z 17/04/07 until 
12Z 29/05/07 
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Figure 3: NAME air history map showing where air arriving at Cheltenham between 17/04/07 and 
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f...;. 29/05/07 has come from. (Red diamonds mark location of abattoirs) 
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•;:<• ••< Figure 3: NAME air history map showing where air arriving at the location of the 04/06/07 case during 
the infection period between 07/05/07 ànd 21/05/07 has come from. (Red diamonds mark locations of 

abattoirs) 
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Figure 5: NAME air history map showing where air arriving at the location of the 12/06/07 case during 
the infection period between 15/05/07 and 29/05/07 has come from. (Red diamonds mark locations of 

abattoirs) 
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ORIGINAL INVESTIGATION 

Q Fever During Pregnancy 
Diagnosis, Treatment, and Follow-up 

Didier Raoult, MD, PfiD; Florence Fenollar, MD; Andreas Stein, MD, PhD 

Background: Q fever, caused by Coxieüa bumetii, may 
result in abortions, premature deliveries, and slillbirihs 
in infected pregnant women. 

Obiective: To evaluate the best treatment strategy for 
Q fever during pregnancy. 

Methecis: We evaluated the prognosis of 17 pregnant 
women who developed Q fever with and vinihout co-tri­
moxazole (trimethoprim-sulfamethoxazole) treatment. 

Results: The outcome of the pregnancy was found to de­
pend on the trimester. Abortions occurred in 7 of 7 insuf­

ficiently treated patients infected during the first trimester 
vs 1 of 5 patients infected later. Co-trimoxazole given until 
delivery protected against abortion (0/4) but not against the 
development of chronic infections, and it did not significantly 
reduce the colonization of the placenta (2/4 vs 4/4). 

Conclusions: Our results show that C biinietii infec­
tions cause abortion and that women who develop Q fe­
ver while pregnant should be treated with co-
trimoxazole for the duration of pregnancy, specifically 
when infected during the first trimester. 

Ardi Intem Med. 2002;162:701-704 

From the Unité des Rickettsies, 
Université de la Méditerranée, 
Faculté de Médecine, Marseille, 
France. 

QFEVER IS A zoonosis caused 
by Co-viella bumetii and 
occurs Worldwide. Al­
though the organism may 
infect mammals, birds, 
and arthropods,' domes­

tic animals and pels are the most frequent 
sources of human infections. Q fever is usu­
ally acquired by inhalation of aerosols from 
parturient fluids or the placenta of in­
fected animals.^ In female animals, C bur­
netii infections are often chronic and have 
been associated with abortions in sheep,' 
goats,"* and mice,' and low birth weight and 
infertility in cattle* and mice.' Acute in­
fections result in granuloma fonnation in 
infected viscera, and IgM and IgG anti­
bodies develop mainly against the labora­
tory-derived avirulent form of C bumetii 
(phase II). In some people, the infection 
is not controlled by the immune response 
or by granuloma formation, and very high 
antibody levels of IgG and IgA types de­
velop, which are directed against both the 
virulent (phase I) and the avirulent forms 
(phase II) of C burnetii.^ 

Previously there were few data on Q 
fever in pregnant women.' Five new cases 
have recently been reported and 21 oth­
ers reviewed from the literature^"; sub­
sequently other cases have been de­

scribed.^" This work has shown that Q 
fever, when contracted during preg­
nancy, can result in abortions or neonatal 
deaths (9 cases, 38%), premature births, 
low birth weight (8 cases, 33%), or no ab­
normalities (7 cases, 29%). In some cases, 
pregnancy was found to be associated with 
the development of chronic infections and 
relapses. 

We have now collected additional 
data on 17 patients who contracted Q fe­
ver while pregnant and who were treated 
and followed up as we have proposed. We 
herein report our findings. 

RESULTS 

We were involved in the diagnosis and fol­
low-up of 17 pregnant women who de­
veloped Q fever (Table), with 15 of the 
women having been examined and fol­
lowed up by one of us (D.R. or A.S.). From 
1 to 4 cases were diagnosed each year of 
the study, with 13 patients coming from 
Marseille or the vicinity, 2 from other 
locations in France, 1 from Africa, and 1 
from Iceland. Eleven patients developed 
Q fever during the first trimester of their 
pregnancy, 3 during the second, and 3 dur­
ing the third trimester. Two patients had 
a heart murmur. In 1 patient the murmur 
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PATIENTS AND METHODS 
PATIENT CHARACTERISTICS 

As a reference center for the diagnosis and study of 
rickettsial diseases, our laboratory regularly re­
ceives specimens from France and internauonally for 
the diagnosis of Q fever.^' This enabled us to iden­
tify pregnant women who presented with unex­
plained fever and/or abortion and vvere tested for Q 
fever. The physician in charge of each patient com­
pleted a questionnaire to provide data on epidemio­
logic and clinical features. Age, permanent address, 
and occupation were recorded and the presence of 
valvular disease noted. Other infectious diseases were 
excluded on the basis of negative blood cultures and 
lack of serologic evidence of evolutive infection with 
Toxoplasma gondii, rubella virus, cytomegalovirus, hu­
man immunodeficiency virus, hepatitis B, influenza 
viruses, parvovirus B19, adenovirus, C/ilnm_ydifl spe­
cies, and Mycoplasma pneiimoiiine. The administra­
tion of antibioUcs and the length of treatment were 
also recorded. Finally, the outcome of the preg­
nancy was categorized as abortion, premature deliv­
ery (<3ö weeks), low binh weight (<3 kg), or nor­
mal outcome. 

SEROLOGIC PROCEDURES 

Indirect immunofluoresceni antibody tests were car­
ried out as described previously." As cutoff values, 
titers of 200 or higher anti-phase 11 IgG and 50 or 
higher anti-phase 11 IgM vvere required for the diag­
nosis of acute Q fever, and titers of 1600 or higher 
anti-phase I IgG for the diagnosis of chronic Q fe­
ver. On collection, placental tissue samples were fro­
zen and stored at -80°C until tested for the presence 
of C burnetii by polymerase chain reaction and cul­
ture as previously reported." 

TREATMENT AND FOLLOW-UP 

Beginning in 1996, women developing Q fever while 
pregnant were treated with co-trimoxazole (320 mg 
of trimethoprim in combinaUon with 1600 mg of sul­
famethoxazole) until term. Serologic testing was per­
formed each month during the pregnancy, and after 
delivery patients with serologic evidence of chronic 
disease were treated with a combination of doxycy­
cline (200 mg'd) and hydroxychloroquine (600 mg/d) 
for 1 year. The hydroxychloroquine dose was adapted 
to obtain a drug plasma level of 1 ±0.20 yg/mL. Ev­
ery 6 months, a specific ophthalmologic examina­
tion was performed to detect inlraretinal accumula­
tion of hydroxychloroquine." A clinical follow-up was 
performed each month to observe compliance, tol­
erance, and efficiency of the treatment. Data were ana­
lyzed using the Fisher exact test; P<.05 was consid­
ered significant. 

None of the pregnancies vvere normal. In 8 cases the 
fetus died, and in 9 cases delivery was premature or there 
was a low birth weight. Co-trimoxazole was adminis­
tered throughout pregnancy to 4 patients, for 6 months 
to 1 patient, and for 3 weeks to another. The drug was 
not administered to the remaining 11 patients. In the un­
treated patients who became infected in the first trimes­
ter, 6 of the 6 aborted compared vvnth 1 of 5 who became 
infected during the second or the third trimester (P=.01). 
One patient treated from the 8th to the 21st week aborted 
during the 24th week. Coxieüa bumetii was found in both 
placenta and fetus.' 

Seven of the patients seroconverted during the study, 
and 12 had serologic profiles consistent with chronic in­
fections; 12 of the 14 women who had Q fever in the 2 
first trimesters developed chronic infections. Of the 2 pa­
tients infected in the first trimester who did not develop 
chronic infections, one aborted soon after the diagnosis 
was made (patient 7, Table) and the other was treated 
with co-trimoxazole for the remaining 6 months of her 
pregnancy (patient 17). Her placenta was found to be 
negative for C bumetii by culture and polymerase chain 
reaction. 

Nine patients wi th chronic infections were given 
do.xycycline and hydroxychloroquine for 18 months. 
Subsequent pregnancies' occurred in 7 patients and 
were normal. One patient compleled only 3 months of 
treatment and had a normal pregnancy 1 year later. A 
patient who did not receive this treatment was given 
co-trimoxazole for the duration of a subsequent normal 
pregnancy. 

There were no abortions in 4 women treated with 
long-term co-trimoxazole, but abortions occurred in 8 
of 11 untreated women and in 1 treated for only 3 weeks 
(P=.01). During the first trimester, all untreated women 
aborted (7/7) compared with none of the 4 who vvere 
treated (P<.01). During the second and third trimes­
ters, no differences were observed, and only 1 woman 
infected during the second trimester experienced a fetal 
death. 

Coxiella bumetii was detected by culture and/or poly­
merase chain reaction in the placentas of all 4 women 
who were not treated and in 2 of 4 of those treated with 
co-trimoxazole. Long-term treatment started during the 
first trimester did not prevent the development of chronic 
infections: 4 of the 5 treated patients and 8 of the 9 un­
treated patients developed high anti-phase I titers. 

COMMENT 

had been detected before the pregnancy and followed 
rheumatic fever. The second patient had mitral insuffi­
ciency, which was first identified in our study but was 
not investigated further. 

Q fever is a therapeutic challenge because C bumetii is 
an intracellular bacterium that lives in an acidic vacu­
ole, which may protect it f rom the bacteriocidal effect of 
antibiotics.^'' Several antibiotics, however, have bacte­
riostatic effects on the organism, including tetracy­
clines, r i f ampin , co-trimoxazole, and f luoroquino­
lones." The only effective bacteriocidal regimen in vitro 
is the concurrent use of doxycycline and chloroquine. 
Chloroquine affects intracellular pH, and when it is pres­
ent at a concentration of 1 pg/mL the pH of the phagoly­
sosome increases from 4.8 to 5.7, which restores the bac­
teriocidal effect of doxycycline. 
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Cases of Q Fever During Pregnancy 

Subsequent 
Patient No./ Duration ol Pregnancy 

Âge, y/Year ol Place Trimester Serologie Co-trimoxazole Pregnancy Isolation/PCR Treatment for (Years After 
Diagnosis ol Diagnosis Ol Inlection Findings Treatment Outcome From Placenta Chronic Inlection Q Fever) 
1/30/1991 M 2 C None Prematurity m No No 
2/26/1992 M 1 0,A,C 3wk Abortion Yes Yes Yes (4) 
3/32/1993 M 3 A None Prematurity IMA No NA 
4/32/1994 M 1 C None Abortion Yes Yes Yes (3 and 6) 
5/39/1994 F 1 0, A,C None Abortion Yes No Yes(1) 
6/22/1995 M 3 A None Prematurity NA No NA 
7/34/1995 M 1 O.A None Abortion NA No No 
8/29/1996 M 1 0,A,C Full pregnancy Prematurity Negative Yes Yes (2) 
9/24/1997 M 2 C None Abortion NA Yes Yes (2 and 4) 

10/26/1997 M 1 0,A,C None Abortion Yes Yes Yes (2 and 3) 
11/35/1997 M 1 A, C None Abortion NA Yest Yes (2) 
12/23/1999 M 2 A,C Full pregnancy Low binh weight Yes Yes No 
13/36/1999 Iceland 1 C Full pregnancy Prematurity NA Yes No 
14/35/2000 M 3 A None Prematurity NA No No 
15/23/2000 M 1 0, A,C Full pregnancy Prematurity Yes Yes No 
16/36/2000 Rwanda 1 C None Abortion NA Yes No 
17/42/2000 F 1 0, A 6 mo Prematurity Negative No No 

*U indicates Marseille and vicinity; F, France except Marseille and vicinity; 0, seroconversion; A, acute profile (IgM anti-phase I titer aSO; IgG anti-phase II titer 
=200); C, chronic profile (IgG anti-phases I and II titers a1600; IgA anti-phases I and II hter ̂ 100); PGR, polymerase chain reaction; and NA, not available, 

tinterruption by the patient after 3 months. 

Chronic infections with C bumetii develop only in 
some individuals whose immune system is unable to con­
trol the organism.^ A good indicator of such chronic in­
fections is a high level of antibodies to the phase I stage 
of C bumetii.^^ Patients with existing valvular or vascu­
lar diseases are at particular risk of developing chronic 
infections, as are immunocompromised patients and preg­
nant women. 

As in other mammals that become infected with C 
bumetii, in pregnant women the bacteria colonize and 
multiply in the uterus, mammary glands, and placenta.^ 
Chronic infections develop if the woman is pregnant at 
the time of the primary infection, and this could be re­
lated to lack of an appropriate immune control. Appar­
ently, women who have acute Q fever before they be­
come pregnant do not have increased risks of abortion 
or premature delivery. There are few data, however, on 
the effects of Q fever contracted during pregnancy. 

In our study we found abnormalities in all the preg­
nancies associated with acute Q fever. Fetal death oc­
curred in tvvo thirds of the untreated patients we stud­
ied, and one third gave birth prematurely. Our finding 
of abortions occurring in all untreated or incompletely 
treated pregnant women shows for the first time that a 
primary infection with C bumetii during the first trimes­
ter of pregnancy is a specific risk for abortion. We have 
previously isolated organisms directly from fetal tissues 
to show that fetal death is caused by infection.' Terato­
genicity has not been associated vvrith C bumetii infec­
tions,' and our findings show that specific therapy is in­
dicated to attempt to save the fetus in pregnant women 
who develop Q fever during the first trimester. 

Doxycycline and quinolones are contraindicated dur­
ing pregnancy. Co-trimoxazole and rifampin may be used 
with caution, but they are not bacteriocidal. Case 2' 
showed us that short-term treatment was unable to pre­

vent abortion, so we tested long-term therapy. We have 
used co-trimoxazole to treat pregnant women with acute 
Q fever since 1996, and this prevented fetal death in 5 of 
the women and prevented infection of the placenta in 2 
of 4 women. Although all 5 treated women gave birth 
early, and all of their babies had low birth weights, we 
believe that treatment wdth co-trimoxazole should be rec­
ommended routinely. 

In our study, most patients infected with C bumetii 
during the first 6 months of pregnancy developed chronic 
Q fever, regardless of treatment (Figure). The major fac­
tor influencing the development of chronic Q fever seemed 
to be the duration of the infection during pregnancy. Of 
the 5 patients who did not develop chronic infections, 1 
had an early abortion, 1 received long-term treatment (pa­
tient 17), and 3 were infected only late in their pregnan­
cies. 

We used the treatment recommended for Q fever 
endocarditis on our chronically infected patients to pre­
vent the possible development of endocarditis, as may 
occur in mice,' and to prevent recurrent abortions.^ Af­
ter this treatment, all pregnancies were normal. Coxiella 
bumetii has been isolated from the milk of women in sev­
eral studies,' and we beUeve that breastfeeding should 
not be recommended for women who have had Q fever 
during their pregnancy. The presence of C bumetii has 
been reported in the placenta of asymptomatic women, 
but the significance of this has yet to be determined. 

In conclusion, our study has confirmed that Q fe­
ver acquired during pregnancy is a serious disease. In­
fections with C bumetii in the first trimester frequently 
result in abortion, while those occurring in the second 
trimester result in prematurity. Long-term co-tri-
mo.xazole treatment prevents abortion and neonatal death 
but not the development of chronic infections. Treat­
ment of patients with chronic Q fever using doxycy-
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cline and hydroxychloroquine for a year after their preg­
nancy resulted in the elimination of C burnetii, and 
subsequent pregnancies were normal. 

Accepted Jor publication July 31, 2001. 
We are gratejul to Patnck Kelly Jor reviewing the manu­

script. 
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Q fever in Europe 

CJ In order to give a European overview, members of the editorial board of 
Eurosurveillance were asked a few questions about the surveillance of Q fever in the 
countries they represent and the possible occurrence of similar outbreaks in recent 
years. 

We received reports from Belgium, Denmark, England and Wales, France, Germany, 
Ireland, Italy, the Netherlands, Portugal, Scotland, and Spain. Four representatives 
gave additional comments. 

Belgium and the Netherlands have two surveillance systems: mandatory notification 
by physicians and a laboratory reporting system. In Belgium, cases of Q fever are 
included in notifications of rickettsiosis. England and Wales, Scotland, and Spain 
collect data on Q fever only through laboratory reports of Coxiella burnetii infections. 
Germany has a specific mandatory notification system for Q fever. Italy and Portugal 
have a mandatory notification system for all rickettsial infections including Q fever (in 
Italy thyphus exanthematicus and in Portugal Boutonneuse fever are notified 
separately). Ireland, Denmark, and France have no reporting scheme for Q fever. In 
Denmark, however, requests for serological tests are collated at a national laboratory 
and in France they are centralised at a national reference centre for rickettsiosis. 

Only a few cases of Q fever occurred each year in Belgium, Denmark, Ireland, the 
Netherlands, Portugal, and Scotland, and no outbreaks similar to those described in 
this issue were identified in recent years. In England and Wales, four outbreaks were 
reported (June to August 1981, 29 cases in Gwent (1); April to June 1983, 25 cases 
in Oxfordshire (2); Spring 1989, 147 cases in the West Midlands (3); March 1992, 4 
cases (4)). In Spain, between 1990 to 1996, ten outbreaks were reported among 
which three were quite large (14, 11, and 48 cases). In Italy, an outbreak occurred in 
the Veneto region (summer and autumn 1993, 58 cases (5)). In Germany since 1990, 
27 to 100 cases are reported each year and two outbreaks occurred in recent years 
(1992, 80 cases in Berlin; 1993, 121 cases in Hessen). 

Some additional information was received about possible modes of transmission. 
Two Q fever outbreaks in England and Wales and one in Italy were investigated 
using case control studies (1,3,5). In Gwent, Wales, the likeliest explanation was that 
farm vehicles spread contaminated straw, manure, or dust, and residents of the 
affected area became infected by inhaling infected dust particles. In the West 
Midlands, the geographical distribution of cases in an urban area close to many 
farms where lambs and calves were being born suggested that infected aerosols 
from parturient sheep were spread by the wind. In the Veneto region, Italy, the case 
control study showed a significant association with exposure to flocks of sheep. 
Three flocks of sheep, which passed through the outbreak area between late May 
and early June in the annual transmigration, were shown to be infected. Birth 
products were not incriminated since this outbreak began months after the birthing 
season. Contamination of soil through infected urine and faeces and dry season may 
have played a role in airborne transmission. In Spain, cases in most outbreaks were 
suspected to have been infected by contact with contaminated livestock: in 1990, 14 
cases were found among workers in a slaughterhouse, and in 1992, 48 cases were 
found in a military community that camped in a cowshed. In Germany, two outbreaks 



were investigated; in 1992 one occurred in a Berlin research facility where sheep 
were kept and the other in 1993 in a rural area in Hessen. In both outbreaks infected 
sheep were suspected to be the source of the outbreaks. 

Comments 

K de Schrijver (Gezondheidsinspectie, Antwerpen, Belgium): Four cases were 
identified by the laboratory system in 1995. The low level of reporting may be 
explained by the fact that symptoms of Q fever are quite non specific and clinicians 
rarely request serological tests for this illness. 

R Pebody (writing for England and Wales, EPIET fellow currently based at the 
National Public Health Institute, Helsinki, Finland): Large outbreaks of Q fever have 
rarely been detected. The source of infection often remains speculative. Although 
both of the outbreaks detected in England and Wales were thought to be related to 
the inhalation of infected particles from nearby areas, the evidence was inconclusive. 
In the German outbreak reported here the combination of the descriptive 
epidemiology and a cohort study, positive coxiella serology in the sheep flock, and 
appropriate weather conditions provided strong evidence that the outbreak was 
related to airborne transmission of sheep birth products from a neighbouring farm. 
This article is an important addition to documenting the epidemiology of Coxiella 
burnetii infection. Coxiellosis is often asymptomatic in farm animals, but can cause 
considerable morbidity in humans. Control and eradication measures require a 
multidisciplinary approach from farmers, veterinarians, and public and environmental 
health workers (6). 

M Esveld {Infectieziekten Bulletin, The Netherlands): In some human cases no 
relation with "classical" sources can be found and possible new sources must be 
sought. In a serological study of dogs and cats, 13.2% (91/688) of dogs and 10.4% 
(46/441) of cats were found to be positive for specific antibodies against C. burnetii 
(7). This implies that cats and dogs may be a source of infection. Special attention to 
hygiene during parturition may be needed. 

G Salamina (Istituto Superiore di Sanità, Italy): In Italy the case definition for 
rickettsiosis used for surveillance purposes specifies both clinical symptoms and 
serological confirmation. Therefore, it would be possible, in theory, to identify cases 
of Q fever among notifications of rickettsiosis to the Ministry of Health. However to 
date this information has not been published. 
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Introduction 

Q fever is an acute (and sometimes chronic) febrile illness caused by the rickettsial 
organism Coxiella burnetii. The commonest animal reservoirs for C. burnetii are 
cattle, sheep, and goats. Infected animals shed the organisms, which resist 
desiccation, in birth products particularly. Humans are infected mainly by inhalation of 
contaminated dust and aerosols (1). In May 1996, the Health Department of Marburg-
Biedenkopf in Hessen was informed of a cluster of patients with high and persistent 
fever in Rollshausen and surrounding towns. Serological testing of some patients by 
the local health authorities suggested that these people had Q fever. 

In July 1996, the Robert Koch Institute was invited to help investigate this cluster in 
order to ascertain whether an outbreak of Q fever had occurred in Rollshausen and 
to assess potential risk factors for Q fever among the cases. 

Background 

Rollshausen is a rural town with about 300 inhabitants. Five surrounding towns are 
located 1 to 3 km from Rollshausen. Two flocks of sheep were farmed near 
Rollshausen before the outbreak. One flock, of more than 1000 sheep, was kept on a 
farm north west of Rollshausen from October 1995 to May 1996. A glut of lambs were 
born in December 1995 and January 1996 both indoors and outdoors. In May 1996, 
the flock was moved to a summer pasture more than 10 km away. The second flock, 
with about 20 sheep, has been kept north east of Rollshausen since 1995. 

Methods 

During the initial epidemiological investigation, we contacted the family doctors 
serving the area to identify all those who had sought medical care for possible Q 
fever since January 1996. We also reviewed the medical records of all patients 



admitted to local hospitals with possible Q fever. During July 1996, we attempted to 
retest all of these patients for C. burnetii antibody and administer a questionnaire, 
which we also used in a cohort study of Rollshausen residents, described below. 

To determine the extent of the outbreak and risk factors for illness, we conducted a 
retrospective cohort study of all Rollshausen residents aged 15 years and over. A 
self-administered questionnaire, to gather information about the onset, duration and 
types of symptoms since 1 January 1996, age, sex, occupation, livestock exposure, 
consumption of raw milk, tick bites, and outdoor activities from each eligible person in 
Rollshausen, was distributed on 10 July. Blood was taken for C. antibody 
from all willing residents the next day. 

Two case definitions were used. To meet the clinical case definition, patients had to 
have had fever > or equal 39°C lasting >2 days and at least 3 of the following 
symptoms (chills, sweats, severe headache, cough, aching muscles/joints, back pain, 
fatigue or feeling ill) after 1 January 1996. The laboratory case definition was fulfilled 
by the detection of IgM against C. jbwmef/7 antibodies in serum. A person was 
considered to have had C. burnetii infection if they met either case definition. 

The laboratory of the "Institut für Hygiene und Infektions Krankheiten der Tiere der 
Justus-Liebig-Universität Gießen" tested for C. öt/rneW antibody using by an enzyme 
linked immunosorbent assay (ELISA). Human serum specimens were tested both for 
IgG and IgM antibodies; IgG and IgM were not distinguished in animal specimens. 

Twenty serum specimens from the large sheep flock and 12 from other animals 
obtained in May were tested for C. bumetii antibody by ELISA. Nine sheep of the 
smaller flock were also tested for C. burnetii antibody. Weather reports for the region 
of Lohra-Rollshausen from 1992-96 were obtained from the "Deutscher 
Wetterdienst/Klima und Umweltberatung". 

Results 

One hundred and ninety-three (81%) of the 239 eligible residents completed the 
questionnaire, 35 (18%) of whom met the clinical case definition. Half of the eligible 
residents (120) gave blood to be tested for C. burnetii antibody and 35 (29%) met the 
laboratory case definition. Two hundred of the eligible residents had either given 
blood or completed the questionnaire, 49 (25%) of whom met either the clinical or 
laboratory case definition. The 49 cases were geographically distributed throughout 
Rollshausen. Attack rates (AR) were similar for males (24%) and females (25%). The 
ARs did not differ significantly by age group: 15-19 years (13%), 20-39 years (26%), 
40-59 years (30%), and > or equal 60 years (16%). 

The commonest symptoms reported by the 49 persons who met either of the two 
case definitions were fatigue (39), fever (38), feeling ill (37), and chills (35). All those 
who met the clinical case definition contacted family doctors and four were admitted 
to hospital for a median of 11 days (range 7-18) with radiological evidence of 
pneumonia. Twenty-seven of the 35 who met the clinical case definition had become 
ill between March and May (Figure 1). Serum specimens were available from 25 of 
the 35 patients, in 21 of which IgM C. antibody was detected. Of the 35 
persons who met the laboratory case definition, 21 met the clinical case definition. 
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eight had some symptoms but did not meet the clinical case definition, and six were 
asymptomatic. 
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Outbreak of Q fever In Germany 

Two weeks ago Eurosurveillance Weekly reported on three cases of Q fever in the 
United Kingdom, which affected farm workers helping to cull cattle during an outbreak 
of foot and mouth disease in the country (1). Elsewhere in Europe, Q fever has been 
associated with sheep flocks passing populated areas (1). A prolonged outbreak in 
Germany between December 2000 and May 2001 was recently reported in 
Germany's national surveillance bulletin (2). The outbreak affected three adjacent 
county districts in the German state of North-Rhine Westphalia, and sheep were 
implicated as its likely source. 

Altogether 73 cases were notified to the Robert Koch-lnstitut (RKI) in Berlin by the 
district where the first outbreak occurred; five of these did not have clinical 
symptoms. The epidemic peaked from 30 January to 17 February 2001 (week 5-7); 
after 1 May the number of new cases had dropped to one or two per week. 
Veterinary investigations of blood specimens showed that several flocks of sheep in 
the district were the likely source of infection. The likely transmission route was 
inhaled dust containing Coxiella burnetii from contaminated afterbirth that had been 
deposited during the lambing season. Local physicians and the public were kept 
informed by the health authorities and the media. There was a potential risk of 
transmission to a large number of people attending an open air theatre festival 
season in the town of Hallenberg, an annual event taking place between June and 
September, but no additional cases were notified subsequently. As a result of strict 
preventive measures imposed on sheep farmers in the area, after the end of the 
lambing season the number of notified cases decreased; the last case was notified at 
the end of May (week 21). 

Two neighbouring country districts reported 25 cases and two cases of Q fever, 
respectively, to RKI in weeks 7-24, most of whom lived in close proximity to the first 
district. Preventive measures were imposed on sheep farmers, and the public and 
local physicians were informed by the local authorities in both these districts. No 
further cases have been reported since week 24. 

In a special meeting on 9 May, which was attended by experts and representatives 
from authorities at a federal, state, and local level from all three affected districts, it 
was decided that, although the current risk of transmission was low, it could not be 
excluded altogether, and the following measures were imposed on sheep farmers in 
the region. 

• Lambing must take place inside a building located outside a residential area. 
The doors have to be kept shut until after the birth and after disposal of the 
contaminated straw. 

• Ewes and newborn lambs have to be kept indoors for a minimum of 14 days 
after the birth. 

• Afterbirths and stillbirths must be collected in closed sealed containers and 
have to be disposed of through a disposal unit for animal carcasses. After 
collection of the body parts, the containers have to be cleaned and disinfected 
immediately. 



• Contaminated straw and dung must be piled up, covered with a strong plastic 
cover, secured against wind damage, and kept untouched for two years, after 
which it may be used as fertiliser. 

• Shearing is allowed only in buildings outside a residential area. The staff must 
wear protective masks. The wool has to be kept in an enclosed room until 
collection. 

• After shearing, the sheep have to be treated with a chemical bath to eliminate 
ticks. 

• Grazing areas must not be closer than 700 metres to residential or industrial 
areas (except for Hallenberg, but no details are available with regard to the 
limit there). 

These measures take into account the transmission routes and aim at preventing 
contact of the population with contaminated afterbirth of sheep. It may be advisable 
to extend the time ewes and lambs are kept indoors to a total of eight weeks. 
Humans should also avoid exposure to dust from the fleece, which may be 
contaminated by excretions of ticks, which are a known host for C. burnetii. 
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Q fever outbreak in Botevgrad, Bulgaria: May-June 2004 
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Q fever is a widespread zoonosis in Bulgaria, caused by Coxiella burnetii. The major 
route of transmission from animals to humans is by infected aerosols. Over the past 
decade, the number of both sporadic cases and outbreaks in Bulgaria has increased. 
This may be associated with changes in livestock breeding on goat, sheep and cattle 
farms, as livestock are the usual sources of C. burnetii outbreaks in humans. During 
the 1990s, economic and social changes led to a decrease of larger cattle herds and 
sheep flocks in rural areas and an increase of the number of cattle kept on small 
farms, and this has intensified contact between farm animals and people. 

Investigation 
In early May 2004, an increase was noted in the number of pneumonia cases in 
patients attending a clinic in Botevgrad (population 28 000, situated 60 km northeast 
of the capital Sofia). At first, these cases, diagnosed as atypical pneumonia, did not 
have Q fever in the differential diagnosis and were not thought to be associated with 
any outbreak. On 11 May, the Hygiene and Epidemiological Inspectorate (HEI) was 
informed of a cluster of cases of atypical pneumonia. On 12 May, an epidemiological 
and clinical investigation was started, and common characteristics suggested Q 
fever. Two days later, the first positive serological results were obtained with 
antibodies to phase II C. burnetii antigen in hospitalised patients. 

Immediately the HEI, together with the veterinary and municipality authorities, 
implemented preventive measures to stop the outbreak in Botevgrad. The public was 
informed through mass media of the risk of the disease, the route and prevention of 
transmission, as well as the need to property dispose of all animal birth products 
(including aborted foetuses), to restrict access to barns and animals and to use 
protective clothing during contact with animals. Proper decontamination of surfaces 
with disinfectants and not drinking unpasteurised milk was recommended. Despite 
this, the number of patients continued to grow, because of the large number of 
people already infected who were incubating the disease. Between 1 May and 9 
June the number of patients admitted to hospital that were diagnosed with atypical 
pneumonia in Botevgrad reached 220 (Figure). 

Figure. Pneumonia cases during Q fever outbreak in Botevgrad, by admission date 
to hospital, May-June 2004. 
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The diagnosis of atypical pneumonia of hospitalised patients was made based on 
characteristic clinical, laboratory and x-ray data. The first 48 hospitalised patients 
were questioned and clinically examined by the investigation team. 

Results 
The ratio of infected men to women was 3 to 2. Of patients admitted to hospital, 72% 
were between 22 and 60 years old. Diagnostic titres of antibodies for phase II C. 
btyrnef/7 antigen were found in 91 people. 

Forty-eight of the 220 patients admitted to hospital were investigated. Seventy-five 
percent (36) were male and 25% (12) were female. The frequency of symptoms is 
shown in the table: 

Table. Clinical findings in 48 hospitalized patients with Q-fever 

Symptom 
Fever 
Chills 
Sweats 
Headache 
Arthralgia 
Myalgia 
Loss of appetite 
Nausea 
Chest pain 

Number of patients 
48 
36 
46 
24 
7 
Y 
12 
18 
9 

Overall percentage (%) 
100 
:75 
96 
50 
15 
15 
•25 
38 
i19 



Cough 25 52 
Dyspnea 2 4 
X-ray changes 47 98 

Laboratory analyses detected leucopenia (white blood cell<3.5x109/1) in 33% (16), 
elevated erythrocyte sedimentation rate in 65% (31) and mild elevation of 
aminotransferase activity in 29% (14). 

During the investigation, patients often reported being in a dust storm, which 
occurred at the beginning of May and probably covered the whole town. Only a few 
patients reported direct contact with animals. 

Discussion 
The apparent reason for the outbreak of atypical pneumonia due to C. burnetii was 
the inhalation of infected aerosols. The occurrence of the dust storm supports the 
infected aerosol hypothesis. 
The large number of infected domestic animals (nearly 40% of goats investigated 
were found to carry C burnetii) in the town may have been the cause. The character 
of pneumonic illnesses during May implies a point source. 

A comparatively large number of general practitioners in Bulgaria are not acquainted 
with the clinical features and epidemiology of Q fever, which may have led to delays 
in diagnosis and treatment. This may also have delayed notification of Q fever to the 
HEI, hence the late implementation of preventive measures This slow reaction by the 
health authorities emphasises the necessity of enhancement of the epidemiological 
surveillance in Bulgaria. 

The early diagnosis of Q fever in risk regions can be helped by epidemiological data 
on morbidity due to influenza-like illnesses and atypical pneumonia. In such 
conditions, physicians must treat with appropriate antibiotics before serological 
confirmation of the diagnosis of Q fever. 

To ensure improved prevention of Q fever in Bulgaria, there is a need to amend 
legislation concerning livestock breeding in populated areas, and introduce 
preventive measures. The public health, veterinary and municipal authorities must 
work together to educate the population about the basic principles of Q fever 
prevention which includes restricting contact between people and cattle and 
improving infection control in the places where animals are bred. 

Acknowledgements: epidemiological investigation was assisted by staff from the 
Medical University of Sofia. 
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Q fever outbreak in the Chamonix Valley, France, summer 2002 

At the end of July 2002, the Direction Départementale des Affaires Sanitaires et 
Sociales (DDASS) was informed of several dozen patients who had consulted their 
general practitioners (GPs) in Chamonix with fever, myalgia, and severe headaches. 
Most of the patients had serum transaminases 2-3 times above normal level. Most 
patients recovered spontaneously after 5-10 days. Several patients were 
hospitalised. 

In mid-August the diagnosis of Q fever was confirmed for 10 patients by the presence 
of Q fever phase II IgM antibodies > 25 in serum. 

An epidemiological investigation was carried out by the Cellule Interrégionale 
d'Epidémiologie de Lyon (CIRE), the Centre National de Référence des Rickettsies 
(CNR), the Institut de Veille Sanitaire (InVS), and the DDASS, to identify the mode of 
transmission and the source of the outbreak, and to implement appropriate control 
measures. 

Cases were identified through the GPs of the Chamonix valley, the local hospital, the 
medical laboratory in the valley and the CNR. 

Case definitions used in the investigation: 

- Possible Q fever: individual residing in, or visiting Chamonix valley since June 2002 
and having presented after 20 June with fever >39 degrees C, accompanied by at 
least two of the following symptoms: myalgia, nausea, chills. 

- Probable Q fever: a possible case with an increase of transaminases AST and ALT, 
above normal. 

- Confirmed Q fever: a possible or probable case with positive serology for Q fever 
(phase II IgG >/= 100 and phase II IgM at >/=25). 

Up to 30 August, 79 cases were identified: 25 possible, 32 probable and 22 
confirmed cases. All were adults between 17 and 92 years of age. The M:F ratio was 
1.8:1. Eleven individuals required hospital treatment. 

Place of residence was known for 71 cases. Fifty seven (80%) live in the commune of 
Chamonix, 11 (15%) live in another town in the valley, or close to the valley, and 3 
are French tounsts. 

An exploratory study carried out on 19 confirmed cases suggested airborne 
contamination from one or several excretory herds (sheep, goats or cattle), possibly 
moving to summer pastures, or from manure spreading areas. None of the cases has 
a high-risk profession for Q fever infection (for example, stock breeder, abattoir 
technician, etc.). During the exposure period, four individuals had close contact with 
ruminants, four had eaten cheese made from unpasteurised milk, of which one only 
had eaten locally produced cheese. None had drunk unpasteurised milk. Seven had 
domestic animals. The cases questioned did not attend an event involving animals. 
Neither is there an abattoir or knacker's yard in the valley. 



The epidemic curve, which is not complete for week 33 and after, due to the delay in 
getting the onset dates, suggests a persistent source of contamination. 

Figure: Cases (possible, probable and confirmed) of Q fever by week of onset of 
symptoms, Q fever outbreak, Chamonix Valley, 2002. 
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A case control study is in progress to determine risk factors and transmission 
methods (movement, consumption of unpasteurised milk, direct or indirect contact 
with manure or animal herds, participation in an event involving indirect or direct 
contact with animals, etc.). In parallel, information is being gathered on the animal 
herds present in the valley since June 2002. These enquiries should further clarify 
the hypothesis on the source of contamination and allow us to put control measures 
in place. 

Recommendations to the public 

Since June 2002, residents and visitors of the Chamonix valley may have been 
exposed to Coxiella burnetii, the agent causing Q fever. 

Consequently, the Ministry of Health recommends that persons belonging to high-risk 
groups (pregnant women, persons with valvular cardiac disease, or 
immunosuppressed persons) who were resident or who stayed in the Chamonix 
valley between June and the present time consult a doctor to get a diagnostic test, 
and, if necessary, suitable medical treatment. 

An alert was sent to the European national health authorities via the European 
surveillance network for alert action on 27 August 2002. 

Reported by Anne-Claire de Benoist (adebenoist(ajphls.orq.uk). fellow of the 
European Programme for Intervention Epidemiology Training (EPIET), Public Health 
Laboratory Service Communicable Disease Surveillance Centre, London, England; 
Alexandra Mailles, Institut de Veille Sanitaire, Pans; Sylvie Rey 
(cirei.lvon(5).wanadoo.fr), CIREI Rhône-Alpes, Lyon; and Geneviève Dennetiere, 
DDASS Haute-Savoie, Annecy, France. 
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Occupational exposure risk for Q fever and other zoonoses among those 
working on control to the foot and mouth disease epidemic in the United 
Kingdom 

Q fever has been identified in three people who worked on a number of farms to help 
with the culling of cattle as a result of the national foot and mouth disease outbreak. 
Two presented with an influenza-like illness with onsets on 6 and 11 May 2001, and 
the third joined the two co-primary cases on one farm. All three have been confirmed 
as having positive serology by IgM enzyme linked immunosorbent assay. This also 
serves as a reminder of other potential occupational zoonotic risks that may be 
associated with the outbreak of foot and mouth disease. 

Q fever is an acute (and sometimes chronic) febrile illness caused by the rickettsial 
organism Coxiella burnetii. The commonest animal reservoirs for C. burnetii are 
cattle, sheep, and goats. The organism is found in placental tissues and birth fluids, 
and in the milk, urine, and faeces of infected animals. Human infection usually occurs 
by inhalation of infected dust or from exposure to amniotic fluid or placenta where 
they are present in high quantities. Infection may also be acquired by inhalation of 
aerosols from the environment (soil, straw and wool) which become contaminated 
when these animals give birth. Exposure to C. burnetii is common in farm workers 
(1). The organisms are resistant to heat and drying and the infectious dose is thought 
to be low. 

In humans, infection is characterised by a self limiting flu-like illness or pneumonia 
but in chronic cases endocarditis is the main syndrome (2). Osteomyelitis, infections 
of vascular grafts, or aneurysms and infections during pregnancy have also been 
reported. 

The geographic distribution of Q fever is wide and C. burnetii is found in virtually 
every country in the world, except New Zealand (3), although, until recently, some 
parts of northern Europe were thought to be free of Q fever, and occasional cases 
were attributed to infection overseas. Recent evidence now suggests that C. burnetii 
infection is now endemic in Sweden and Poland (4). 

In many countries, Q fever is not a notifiable disease, and it may be difficult to 
ascertain how many cases occur; furthermore, the source of infection often remains 
speculative. In Europe, surveillance of Q fever varies with the surveillance systems in 
place in each country (5). Large outbreaks of Q fever involving people without 
occupational exposure have rarely been reported. Indirect exposure to sheep flocks 
passing populated areas was shown to be a determinant of the outbreaks in 
Switzertand (6) and northern Italy (7), and in Britain, urban outbreaks have been 
associated with the passage of farm vehicles containing contaminated straw and 
manure (8) or to windborne spread from farmland near an urban area (9). 

Further reading: Marrie TJ. Q Fever. In: SR Palmer, Lord Soulsby, and DIH Simpson, 
eds. Zoonoses. Biology, clinical practice and public health control. Oxford: Oxford 
University Press, 1998: 171-85. 
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Q fever is a zoonotic disease caused by Coxiella burnetii. Its interest as a 
potential biological weapon stems from the fact that an aerosol of very few 
organisms could infect humans. Another route of transmission of C. burnetii 
could be through adding it to the food supply. Nevertheless, C. bumetii is 
considered to be one of the less suitable candidate agents for use in a 
bioterrorist attack; the incubation is long, many infections are inapparent and 
the mortality is low. In the case of an intentional release of C. burnetii by a 
terrorist, clinical presentation would be similar to naturally occurring disease. 
It may be asymptomatic, acute, normally accompanied by pneumonia or 
hepatitis, or chronic, usually manifested as endocarditis. Most cases of acute 
Q fever are asymptomatic and resolve spontaneously without specific 
treatment. Nevertheless, treatment can shorten the duration of illness and 
decrease the risk of complications such as endocarditis. Post-exposure 
prophylaxis is recommended after the exposure in the case of a bioterrorist 
attack. 
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Q fever is an ubiquitous zoonosis caused by the rickettsial organism Coxiella burnetii 
(1). Both sporadic cases and epidemics occur in areas where sheep and goats are 
bred. The main route of transmission is by inhalation of aerosols from the 
environment (soil, straw, wool) which become contaminated when sheep, goats, or 
cattle give birth (1). In this report, we describe an urban outbreak of Q fever that 
occurred between March and May 1996 in Briançon, a town of 12 000 inhabitants in 
a breeding area in the Hautes Alpes. 

Method 

The outbreak was recognised when ten cases of acute Q fever had been admitted to 
the General Hospital of Briançon. Given the unusual urban location and the spatio-
temporal clustering of these cases over three months (March, April, May 1996) in 
Briançon, it was decided to carry out an epidemiological investigation. 

Cases were defined as residents of Briançon with clinical symptoms suggestive of Q 
fever between March and June 1996, associated with the detection of antibodies 
against C. burnetliby indirect immunofluorescence (IIF) test phase 2 (IgG > 200 and 
IgM > 50). Patients who were tested two months after becoming ill were included as 
cases in the absence of IgM if IgG >800 (phase 2 by IIF). Serological tests for Q 
fever were performed by the National Reference Centre (NRC) for rickettsiosis. 

Cases were actively sought at of the hospital of Briançon (among inpatients or blood 
donors at the transfusion centre) from serological screening tests performed by the 
NRC for rickettsiosis, a local analysis laboratory, and the virology laboratory of the 
University Hospital of Grenoble. Clinical and descriptive data were obtained from 
patients' medical records. 

An initial field visit to Briançon and the surrounding area and early interviews with 
cases focused attention on the area of a slaughterhouse in Briançon between March 
and June 1996. The potential for airborne transmission existed: sheep and goat 



slaughtering increased in March, there was straw and manure on the slaughterhouse 
soil, and helicopters created dust when they flew over from a heliport near to the 
slaughterhouse. 

A case control study was conducted between 25 June and 5 July 1996 to test the 
hypothesis of airborne transmission by contaminated dust aerosols from the 
slaughterhouse. Two controls for each case were sought by visiting residents aged 
18 to 60 years in areas where cases lived. Controls were excluded if they reported 
clinical symptoms compatible with Q fever between March and June 1996. 
Serological tests for Q fever were offered to each control and performed on finger 
prick blood specimens collected on blotting paper. Positive controls with total Ig (IgM 
+ IgG) phase 2 (>50) were excluded. 

In addition to sociodemographic information and previous history, cases and controls 
were interviewed using a standardised questionnaire about their exposure to different 
animals (goats, sheep, and cows), the slaughter area, and manure, their 
consumption of raw milk, raw meat, and raw cultivated mushrooms, and on their 
degree of contact with goats, sheep, or cattle. To test the hypothesis, a 
semiquantitative scale of exposure to air from the slaughterhouse (nil, low, moderate, 
or high) was developed, integrating the subject's mode of exposure (walking, cycling, 
driving with open or closed windows near the slaughterhouse), the duration of 
exposure (frequency of journeys, stopping, and work in the area) and detailed 
location in relation to the slaughterhouse (maps with names of roads indicated were 
attached to the questionnaire). 

The relation between exposures and the occurrence of Q fever was evaluated by the 
odds ratio (OR) and its 95% confidence interval. Multiple logistic regression was then 
used to assess the independent contribution of each variable associated to Q fever in 
univariate analysis. 

Results 

Twenty-nine cases were identified, 12 of whom were admitted to hospital. Cases 
arose between 30 March and 15 June 1996 with a maximum number of cases in the 
week from 15 to 21 April (figure 1). Twenty-six cases reported fever (>38.5°C, often 
up to 40°C), 22 headache, 25 myalgia, and 20 arthralgia. Most of the cases admitted 
to hospital had increased levels of hepatic transaminases and moderate 
thrombocytopenia. Pneumonia was diagnosed for only one patient who had a history 
of asthma. All patients lived in the urban area of Briançon. The age distribution of 
patients was 18 to 60 years (average 35 years) and 26 were male; no cases were 
detected among farm workers. 



Q fever 

CDC Contact Information for Q Fever Questions: 
1-800-CDC-INFO (1-800-232-4636) 

For comprehensive CDC information about bioterrorism and related issues, 
please visit http://www.bt.cdc.gov. 

• Overview of the disease 
• Signs and Symptoms in Humans 
• Diagnosis 
• Treatment 
• Prevention 

• Significance for Bioterrorism 

Overview 
Q fever is a zoonotic disease caused by Coxiella burnetii, a species of bacteria that is 
distributed globally. In 1999, Q fever became a notifiable disease in the United States 
but reporting is not required in many other countries. Because the disease is 
underreported, scientists cannot reliably assess how many cases of Q fever have 
actually occurred worldwide. Many human infections are inapparent. 

Cattle, sheep, and goats are the pnmary reservoirs of C. burnetii. Infection has been 
noted in a wide variety of other animals, including other species of livestock and in 
domesticated pets. Coxiella burnetii does not usually cause clinical disease in these 
animals, although abortion in goats and sheep has been linked to C. burnetii infection. 
Organisms are excreted in milk, urine, and feces of infected animals. Most importantly, 
during birthing the organisms are shed in high numbers within the amniotic fluids and 
the placenta. The organisms are resistant to heat, drying, and many common 
disinfectants. These features enable the bacteria to survive for long periods in the 
environment. Infection of humans usually occurs by inhalation of these organisms 
from air that contains airborne barnyard dust contaminated by dried placental material, 
birth fluids, and excreta of infected herd animals. Humans are often very susceptible 
to the disease, and very few organisms may be required to cause infection. 

Ingestion of contaminated milk, followed by regurgitation and inspiration of the 
contaminated food, is a less common mode of transmission. Other modes of 
transmission to humans, including tick bites and human to human transmission, are 
rare. 

Signs and Symptoms in Humans 

Only about one-half of all people infected with C. burnetii show signs of clinical illness. 
Most acute cases of Q fever begin with sudden onset of one or more of the following: 
high fevers (up to 104-105° F), severe headache, general malaise, myalgia, confusion, 
sore throat, chills, sweats, non-productive cough, nausea, vomiting, diarrhea. 
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abdominal pain, and chest pain. Fever usually lasts for 1 to 2 weeks. Weight loss can 
occur and persist for some time. Thirty to fifty percent of patients with a symptomatic 
infection will develop pneumonia. Additionally, a majority of patients have abnormal 
results on liver function tests and some will develop hepatitis. In general, most patients 
will recover to good health within several months without any treatment. Only 1%-2% 
of people with acute Q fever die of the disease. 

Chronic Q fever, characterized by infection that persists for more than 6 months is 
uncommon but is a much more serious disease. Patients who have had acute Q fever 
may develop the chronic form as soon as 1 year or as long as 20 years after initial 
infection. A serious complication of chronic Q fever is endocarditis, generally involving 
the aortic heart valves, less commonly the mitral valve. Most patients who develop 
chronic Q fever have pre-existing valvular heart disease or have a history of vascular 
graft. Transplant recipients, patients with cancer, and those with chronic kidney 
disease are also at risk of developing chronic Q fever. As many as 65% of persons 
with chronic Q fever may die of the disease. 

The incubation period for Q fever varies depending on the number of organisms that 
initially infect the patient. Infection with greater numbers of organisms will result in 
shorter incubation periods. Most patients become ill within 2-3 weeks after exposure. 
Those who recover fully from infection may possess lifelong immunity against re­
infection. 

Diagnosis 

Because the signs and symptoms of Q fever are not specific to this disease, it is 
difficult to make an accurate diagnosis without appropriate laboratory testing. Results 
from some types of routine laboratory tests in the appropriate clinical and 
epidemiologic settings may suggest a diagnosis of Q fever. For example, a platelet 
count may be suggestive because persons with Q fever may show a transient 
thrombocytopenia. Confirming a diagnosis of Q fever requires serologic testing to 
detect the presence of antibodies to Coxiella burnetii antigens. In most laboratories, 
the indirect immunofluorescence assay (IFA) is the most dependable and widely used 
method. Coxiella burnetii may also be identified in infected tissues by using 
immunohistochemical staining and DNA detection methods. 

Coxiella burnetii ex.\s\.s in two antigenic phases called phase I and phase II. This 
antigenic difference is important in diagnosis. In acute cases of Q fever, the antibody 
level to phase II is usually higher than that to phase I, often by several orders of 
magnitude, and generally is first detected during the second week of illness. In 
chronic Q fever, the reverse situation is true. Antibodies to phase I antigens of C. 
burnetii generally require longer to appear and indicate continued exposure to the 
bactena. Thus, high levels of antibody to phase I in later specimens in combination 
with constant or falling levels of phase II antibodies and other signs of inflammatory 
disease suggest chronic Q fever. Antibodies to phase I and II antigens have been 
known to persist for months or years after initial infection. 

Recent studies have shown that greater accuracy in the diagnosis of Q fever can be 
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Q'J achieved by looking at specific levels of classes of antibodies other than IgG, namely 
w IgA and IgM. Combined detection of IgM and IgA in addition to IgG improves the 

specificity of the assays and provides better accuracy in diagnosis. IgM levels are 
helpful in the determination of a recent infection. In acute Q fever, patients will have 
IgG antibodies to phase II and IgM antibodies to phases I and II. Increased IgG and 
IgA antibodies to phase I are often indicative of Q fever endocarditis. 

Treatment 

Doxycycline is the treatment of choice for acute Q fever. Antibiotic treatment is most 
effective when initiated within the first 3 days of illness. A dose of 100 mg of 
doxycycline taken orally twice daily for 15-21 days is a frequently prescribed therapy. 
Quinolone antibiotics have demonstrated good in vitro activity against C. burnetii and 
may be considered by the physician. Therapy should be started again if the disease 
relapses. 

Chronic Q fever endocarditis is much more difficult to treat effectively and often 
requires the use of multiple drugs. Two different treatment protocols have been 
evaluated: 1) doxycycline in combination with quinolones for at least 4 years and 2) 
doxycycline in combination with hydroxychloroquine for 1.5 to 3 years. The second 
therapy leads to fewer relapses, but requires routine eye exams to detect 
accumulation of chloroquine. Surgery to remove damaged valves may be required for 
some cases of C. öumef/7 endocarditis. 

Prevention 

In the United States, Q fever outbreaks have resulted mainly from occupational 
exposure involving veterinarians, meat processing plant workers, sheep and dairy 
workers, livestock farmers, and researchers at facilities housing sheep. Prevention 
and control efforts should be directed pnmarily toward these groups and 
environments. 

The following measures should be used in the prevention and control of Q fever: 

• Educate the public on sources of infection. 

• Appropriately dispose of placenta, birth products, fetal membranes, and 
aborted fetuses at facilities housing sheep and goats. 

• Restrict access to barns and laboratories used in housing potentially infected 
animals. 

• Use only pasteurized milk and milk products. 

• Use appropriate procedures for bagging, autoclaving, and washing of 



laboratory clothing. 

• Vaccinate (where possible) individuals engaged in research with pregnant 
sheep or live C. burnetii. 

• Quarantine imported animals. 

• Ensure that holding facilities for sheep should be located away from populated 
areas. Animals should be routinely tested for antibodies to C. burnetii, and 
measures should be implemented to prevent airflow to other occupied areas. 

• Counsel persons at highest risk for developing chronic Q fever, especially 
persons with pre-existing cardiac valvular disease or individuals with vascular 
grafts. 

A vaccine for Q fever has been developed and has successfully protected humans in 
occupational settings in Australia. However, this vaccine is not commercially available 
in the United States. Persons wishing to be vaccinated should first have a skin test to 
determine a history of previous exposure. Individuals who have previously been 
exposed to C. burnetii should not receive the vaccine because severe reactions, 
localized to the area of the injected vaccine, may occur. A vaccine for use in animals 
has also been developed, but it is not available in the United States. 

Significance for Bioterrorism 

Coxiella burnetii is a highly infectious agent that is rather resistant to heat and drying. 
It can become airborne and inhaled by humans. A single C. ibt/me^//organism may 
cause disease in a susceptible person. This agent could be developed for use in 
biological warfare and is considered a potential terrorist threat. 

Arricau-Bouvery N., Souriau A., Bodier C, Dufour P., Rousset E., Rodolakis A. 
(2005) "Effect of vaccination with phase I and phase II Coxiella burnetii vaccines in 
pregnant goats". Vaccine 23:4392-4402. 
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Effect of vaccination with phase I and phase II Coxiella burnetii vaccines 
in pregnant goats. 

Arricau-Bouvery N. Souriau A. Bodier C. Dufour P. Rousset E. Rodolakis 
A. 

INRA, Pathologie Infectieuse et Immunologie, F-37380 Nouzilly, France. 
nathalie.bouvery@tours.inra.fr 

Livestock is considered to be the major "source" of human Q fever. The 
efficacy of two currently available vaccines (Coxevac, phase I, CEVA Sante 
Animale and Chlamyvax FQ, phase II, MERIAL) against Coxiella excretion 
was investigated in terms of risks to human health. Two months before mating, 
17 goats were vaccinated subcutaneously against Coxiella burnetii with an 
inactivated phase I vaccine and 16 goats were vaccinated with an inactivated 
phase II Coxiella mixed with Chlamydophila abortus vaccine. Fourteen goats 
were left unvaccinated. At 84 days of gestation, the goats were 
subcutaneously challenged with 10(4) bacteria of C. burnetii strain CbCI. 
Phase I vaccine was effective and dramatically reduced both abortion and 
excretion of bacteria in the milk, vaginal mucus and feces. In contrast, the 
phase II vaccine did not affect the course of the disease or excretion. 
PV: lage aantallen, historie bekend? Rol van farmaceut (CEVA?) 
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Progression of Q fever and Coxiella burnetii shedding in milk after an 
outbreak of enzootic abortion in a goat herd. 

Berri M. Rousset E. Hechard C. Champion JL. Dufour P. Russo P. 
Rodolakis A. 

INRA Tours-Nouzilly, Pathologie Infectieuse et Immunologie, 37380 Nouzilly, 
France. 
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Occurrence, distribution, and role in abortion of Coxiella burnetii in 
sheep and goats in Sardinia, Italy. 

Masala G. Porcu R. Sanna G. Chessa G. Cillara G. Chisu V. Tola S. 

Istituto Zooprofilattico Sperimentale della Sardegna G. Pegreffi, Via Duca degli 
Abruzzi 8, 07100 Sassari, Italy, giovanna.masala@izs-sardegna.it 

Between 1999 and 2002, 9349 sera and 517 aborted samples (422 foetuses 
and 95 placenta) were analysed from 675 sheep and 82 goat farms distributed 
all over the island of Sardinia. After abortion notification, sera collected at 
random from adult animals were examined to detect antibodies specific to 
Coxiella burnetii by ELISA, whereas foetuses and placenta were analysed by 
PCR assay. Specific IgG antibodies were detected in 255 (38%) sheep farms 
and in 39 (47%) goat herds whereas 40 ovine (10%) and 3 (6%) caprine 
foetuses were C. burnetii PCR-positive. Although C. burnetii DNA was 
amplified from different types of tissues, placenta was the tissue with the 
highest detection rate. Seroprevalence analysis indicates that C. burnetii 
distribution in sheep and goats is very high, but PCR results demonstrate that 
C. burnetii has a relatively low role in abortion, especially in goats. 

PMID: 15066733 [PubMed - indexed for MEDLINE] 
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Experimental Coxiella burnetii infection in pregnant goats: excretion 
routes. 

Arricau Bouvery N. Souriau A. Lechopier P. Rodolakis A. 

Pathologie Infectieuse et Immunologie, INRA, Tours-Nouzilly, 37380 Nouzilly, 
France. Nathalie.Bouvery@tours.inra.fr 

Q fever is a widespread zoonosis caused by Coxiella burnetii. Infected 
animals, shedding bacteria by different routes, constitute contamination 
sources for humans and the environment. To study Coxiella excretion, 
pregnant goats were inoculated by the subcutaneous route in a site localized 
just in front of the shoulder at 90 days of gestation with 3 doses of bacteria 
(10(8), 10(6) or 10(4) i.d.). All the goats aborted whatever the dose used. 
Coxiella were found by PCR and immunofluorescence tests in all placentas 
and in several organs of at least one fetus per goat. At abortion, all the goats 
excreted bacteria in vaginal discharges up to 14 days and in milk samples up 
to 52 days. A few goats excreted Coxiella in their feces before abortion, and all 
goats, excreted bacteria in their feces after abortion. Antibody titers against 
Coxiella increased from 21 days post inoculation to the end of the experiment. 
For a Q fever diagnostic, detection by PCR and immunofluorescence tests of 
Coxiella in parturition products and vaginal secretions at abortion should be 
preferred to serological tests. 

PMID: 12911859 [PubMed - indexed for MEDLINE] 
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Natural history of Q fever in goats. 

Hatchette T. Campbell N. Hudson R. Raoult D. Marrie TJ. 

The Department of Medicine, Dalhousie University, Halifax, Nova Scotia. 

During the spring of 1999, an outbreak of Q fever resulted in 30 abortions 
among 174 (17%) goats in a caprine cooperative in Newfoundland. The intent 
of this study was to determine the natural history of Coxiella burnetii infection 
in goats. Twenty-four goats on one farm were followed through the next two 
kidding seasons following the Q fever outbreak. Antibodies to phases I and II 
C. burnetii were determined using an indirect immunofluorescence assay and 
samples of placentas were cultured for C. burnetii and polymerase chain 
reaction was used to identify C. burnetii DNA. Phase I antibody was present in 
high levels and was maintained over the study period, while phase II antibody 
levels declined to the seronegative range in 60% of the infected goats. 
Molecular studies suggest that excretion of C. burnetii in the placenta of 
infected goats seems to be limited to the next kidding season following an 
outbreak. We therefore conclude that C. burnetii infection in goats seems to be 
limited to two kidding seasons. Phase I antibody levels are maintained, while 
phase II antibody levels decline. 
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Seroprevalence of Coxiella burnetii in selected populations of domestic 
ruminants in Newfoundland. 

Hatchette T. Campbell N. Whitney H. Hudson R. Marrie TJ. 

Department of Medicine, Dalhousie University, Halifax, Nova Scotia. 

The seroprevalence of Coxiella burnetii among cattle, sheep, and goats in 
Newfoundland was determined by microimmunofluorescence. Seropositivity to 
phase II antigen increased in sheep from 3.1% in 1997 to 23.5% in 1999-2000 
(P < 0.001). Cows (24%) had antibodies to phase I antigen; goats (15.6%) had 
antibodies to phase II antigen. Seroprevalence of C. burnetii is increasing 
among sheep. 
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Causes of caprine abortion: diagnostic assessment of 211 cases (1991-
1998). 

Moeller RB Jr. 

California Animal Health and Food Safety Laboratory System, University of 
California, Tulare 93274, USA. 

In an 8-year period, 1991-1998, 217 accessions of caprine abortions were 
submitted to the California Veterinary Diagnostic Laboratory System. Of these 
217 submissions, 211 were suitable for examination in this study (6 had 
insufficient data). Infectious agents as the cause of abortions were found in 
37% of the cases: bacterial agents were identified in 30.5%, viral agents in 
2%, fungal agents in 0.5%, and protozoal agents in 4% of the cases 
submitted. The most common causes of abortions were Chlamydia psittaci 
and Coxiella burnetii infection, which accounted for 23% of all goat abortions. 
Mineral deficiencies were observed in 4%, fetal anomalies accounted for 3%, 
and leukoencephalomalacia of the brain (probable oxygen deprivation) 
accounted for 3% of the submissions. No diagnosis was made in 112 of the 
211 submissions (53%). No lesions were noted in 104 of the submissions 
(49%). The other 8 submissions (4%) had histologic lesions suggestive of a 
bacterial agent; however, no infectious agents were identified in these cases. 
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Goat-associated Q fever: a new disease in Newfoundland. 

Hatchette TF. Hudson RC. Schlech WF. Campbell NA. Hatchette JE. 
Ratnam S. Raoult D. Donovan C. Marrie TJ. 

Dalhousie University, Halifax, Nova Scotia, Canada. tom.marrie@ualberta.ca 

In the spring of 1999 in rural Newfoundland, abortions in goats were 
associated with illness in goat workers. An epidemiologic investigation and a 
serologic survey were conducted in April 1999 to determine the number of 
infections, nature of illness, and risk factors for infection. Thirty-seven percent 
of the outbreak cohort had antibody titers to phase II Coxiella burnetii antigen 
>1:64, suggesting recent infection. The predominant clinical manifestation of Q 
fever was an acute febrile illness. Independent risk factors for infection 
included contact with goat placenta, smoking tobacco, and eating cheese 
made from pasteurized goat milk. This outbreak raises questions about 
management of such outbreaks, interprovincial sale and movement of 
domestic ungulates, and the need for discussion between public health 
practitioners and the dairy industry on control of this highly infectious 
organism. 
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A cluster of Coxiella burnetii infections associated with exposure to 
vaccinated goats and their unpasteurized dairy products. 

Fishbein DB, Raoult D. 

Division of Viral and Rickettsial Diseases, National Center for Infectious 
Diseases, Centers for Disease Control, Atlanta, Georgia. 

An outbreak of Q fever occurred among patients and staff of a psychiatric 
institution in southern France. Some of the patients and staff left the institution 
daily to work on a farm where goats were raised for raw milk and cheese 
production. The goats had all been vaccinated annually with a commercial 
vaccine containing phase II Coxiella burnetii antigen. A serologic survey 
revealed that 40 (66%) of the 61 patients and staff had elevated titers to C. 
burnetii. Seropositive persons were more likely to report an acute illness (P = 
0.001), fever (P = 0.04), weakness (P = 0.04), arthralgia (P = 0.04), and 
headaches (P = 0.06) in the preceding year than were seronegative persons. 
Seropositivity rates were significantly higher among persons who worked on 
the farm and consumed unpasteurized milk products (69% [22 of 32]; P = 
0.007), those who only had worked on the farm (75% [9 of 12]; P = 0.009), and 
those who only had consumed unpasteurized milk products (75% [9 of 12]; P 
= 0.009), compared with those who had not worked with the goats or 
consumed unpasteurized milk products (0 of 5). Despite vaccination against Q 
fever, no antibodies to C. burnetii were detectable in 17 (59%) of 29 goats. All 
12 seropositive goats had antibodies to both phase I and phase II antigens, 
indicating that they were naturally infected, and two of three goats examined 
were shedding C. burnetii in their milk. Vaccination of this herd did not prevent 
the outbreak and might have increased shedding of C. burnetii in the dairy 
products. 
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[Q-fever imported into Norway] 

[Article in Non/vegian] 

Jensenius M. Maeland A. Kvale D. Farstad IN. Vene S. Bruu AL. 

Medisinsk avdeling, Lovisenberg diakonale sykehus, Oslo. 

Q fever is an important zoonosis that occurs throughout the world. In contrast 
to most other European countries, there has been no evidence of endemic Q 
fever in Nonway up to now. The disease is caused by Coxiella burnetii, a 
rickettsia-like bacterium. Humans are infected mainly by inhalation of 
contaminated aerosols from cattle, sheep and goats. Clinical manifestations 
are protean, ranging from asymptomatic infection to life-threatening 
endocarditis. In this article we present the first four cases of serological proven 
acute Q fever imported into Nonway. The patients were Norwegian tourists 
who had visited Bhutan, the Canary Islands, and Morocco. Two patients had 
fever with maculopapular exanthema, one had pneumonia, and one had 
biopsy-proven granulomatous hepatitis. Three were treated with tetracyclines. 
All four patients recovered well. 
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A review of the efficacy of human Q fever 
vaccine registered in Australia. 
Chiu CK, Durrheim DN. 

NSW Public Health Officer Training Program, NSW Department of Health, Australia. 

BACKGROUND: Q fever remains an important occupational zoonosis in rural Australia. 
Although Q fever vaccine is recommended in high-risk occupational groups, its availability has 
been limited in recent years. METHOD: A literature review of the efficacy of the human Q 
fever vaccine registered in Australia was conducted. RESULTS: Seven relevant vaccine 
efficacy studies were identified but no large double-blind, randomised, placebo-controlled 
studies have been conducted. Vaccine efficacy has ranged from 83-100% but limitations of 
study designs hamper a precise estimate of vaccine efficacy. CONCLUSION: Despite the 
shortcomings of efficacy studies, the Q fever vaccine available in Australia has considerable 
protective benefit in established high-risk environments, particularly of an occupational nature. 
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Goats may experience reproductive failures and 
shed Coxiella burnetii at two successive 
parturitions after a Q fever infection. 
Berri Wl, Rousset E, Champion JL, Russo P, Rodolakis A. 

INRA Tours-Nouzilly, Infectiologie Animale et Santé Publique, 37380 Nouzilly, France. 
mberri@tours.inra.fr 

Q fever is a zoonosis caused by the obligate intracellular bacterium, Coxiella burnetii. Aborting 
domestic ruminants are the main source of human infection. In January 2003, an abortion 
episode occurred in a dairy caprine herd where 18/60 (30%) goats experienced reproductive 
problems: 4/60 (7%) aborted and 14/60 (23%) had stillbirths. Serological screening for 
abortion-related infectious diseases suggested Q fever. The diagnosis of C. burnetii infection 
was confirmed with PCR based on the occurrence of C. burnetii shedding into vaginal mucus, 
faeces and Colostrums taken after kidding from the affected animals. The pregnancy following 
this episode resulted in one abortion and four stillbirths; three of those goats had already 
experienced reproductive failure during the previous kidding season. The seroprevalence of C. 
burnetii infection and the bacteria shedding were investigated using both ELISA and PCR 
assays, respectively, during the course of the initial and subsequent kidding seasons. 
Serological testing, performed on the whole herd 6 weeks after the abortion episode, showed 
48/60 (80%) of ELISA positive goats. PCR assay performed on both vaginal swab and milk 
samples showed that the bacterium was shed for almost four months after the outbreak. C. 
burnetii DNA was also amplified from vaginal swab and milk samples taken from goats after 
the second kidding season. Furthermore, the bacteria were found into 14 vaginal swabs and 
12 milk samples taken from infected females at both kidding seasons. 
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Coxiella burnetii shedding by dairy cows. 

Guatteo R, Beaudeau F, Joly A, Seeqers H. 

Unit of Animal Health Management, UMR 708, Veterinary School, INRA, BP 40706, 44307, 
Nantes Cedex 03, France, guatteo@vet-nantes.fr 

While shedding routes of Coxiella burnetii are identified, the characteristics of Coxiella 
shedding are still widely unknown, especially in dairy cattle. However, this information is 
crucial to assess the natural course of Coxiella burnetii infection within a herd and then to 
elaborate strategies to limit the risks of transmission between animals and to humans. The 
present study aimed at (i) describing the characteristics of Coxiella burnetii shedding by dairy 
cows (in milk, vaginal mucus, faeces) in five infected dairy herds, and at (ii) investigating the 
possible relationships between shedding patterns and serological responses. A total of 145 
cows were included in a follow-up consisting of seven concomitant samplings of milk, vaginal 
mucus, faeces and blood (Day 0, D7, D14, D21, D28, D63, D90). Detection and quantification 
of Coxiella burnetii titres were performed in milk, vaginal mucus and faeces samples using 
real-time PCR assay, while antibodies against Coxiella were detected using an ELISA 
technique. For a given shedding route, and a given periodicity (weekly or monthly), cows were 
gathered into different shedding kinetic patterns according to the sequence of PCR responses. 
Distribution of estimated titres in Coxiella burnetii was described according to shedding kinetic 
patterns. Coxiella burnetii shedding was found scarcely and sporadically in faeces. Vaginal 
mucus shedding concerned almost 50% of the cows studied and was found intermittently or 
sporadically, depending on the periodicity considered. Almost 40% of cows were detected as 
milk shedders, with two predominant shedding patterns: persistent and sporadic, regardless of 
the sampling periodicity. Significantly higher estimated titres in Coxiella burnetii were observed 
in cows with persistent shedding patterns suggesting the existence of heavy shedder cows. 
These latter cows were mostly, persistently highly-seropositive, suggesting that repeated 
serological testings could be a reliable tool to screen heavy shedders, before using PCR 
assays. 
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Association between Coxiella burnetii shedding 
in milk and subclinical mastitis in dairy cattle. 
Barlow J, Rauch B, Welcome F, Kim SG, Dubovi E, Schukken Y. 

Department of Animal Science, University of Vermont, Terrill Hall 570 Main Street Burlington, 
Vermont 05445, USA. 

The objective of this research was to explore the potential association between Coxiella 
burnetii shedding in milk and chronic subclinical mastitis in dairy cattle. In two separate 
studies, we identified an association between PCR-based detection of C. burnetii in milk and 
chronic subclinical mastitis in lactating dairy cows. These studies were conducted in a 
commercial dairy herd where there was ongoing intensive monitoring of subclinical mastitis by 
aerobic bacteriology, but no prior knowledge or management of C. burnetii infections. In a 
case-control study, quarter level C. burnetii status determined by real-time quantitative PCR 
(RT-qPCR) was strongly associated with chronic subclinical mastitis as measured by milk 
somatic cell counts. In a subsequent cross sectional study, 147 (45%) of 325 lactating cows 
were positive for C. burnetii by RT-qPCR of composite milk samples. In a generalized linear 
model, accounting for the effect of covariates including aerobic intramammary infection status, 
C. burnetii PCR status was a significant predictor of linear somatic cell count score. In 
agreement with a small number of previous reports, this research provides evidence that there 
may be mammary gland specific manifestations of C. burnetii infections in dairy cattle. 
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A super-spreading ewe infects hundreds with Q 
fever at a farmers' market in Germany. 
Porten K, Rissland J, Tigges A, Broil S, Hopp W, Lunemann M, van Treeck U, Kimmig P, 
Brockmann SO, Wagner-Wieninq C, Hellenbrand W, Buchholz U. 

Robert Koch-Institute: Seestrasse 10, 13353 Berlin, Germany. 
klaudia.porten@geneva.msf.org 

BACKGROUND: In May 2003 the Soest County Health Department was informed of an 
unusually large number of patients hospitalized with atypical pneumonia. METHODS: In 
exploratory interviews patients mentioned having visited a farmers' market where a sheep had 
lambed. Serologic testing confirmed the diagnosis of Q fever. We asked local health 
departments in Germany to identify notified Q fever patients who had visited the farmers 
market. To investigate risk factors for infection we conducted a case control study (cases were 
Q fever patients, controls were randomly selected Soest citizens) and a cohort study among 
vendors at the market. The sheep exhibited at the market, the herd from which it originated as 
well as sheep from herds held in the vicinity of Soest were tested for Coxiella burnetii (C. 
burnetii). RESULTS: A total of 299 reported Q fever cases was linked to this outbreak. The 
mean incubation period was 21 days, with an interquartile range of 16-24 days. The case 
control study identified close proximity to and stopping for at least a few seconds at the 
sheep's pen as significant risk factors. Vendors within approximately 6 meters of the sheep's 
pen were at increased risk for disease compared to those located farther away. Wind played 
no significant role. The clinical attack rate of adults and children was estimated as 20°/o and 
3%, respectively, 25% of cases were hospitalized. The ewe that had lambed as well as 25% of 
its herd tested positive for C. burnetii antibodies. CONCLUSION: Due to its size and point 
source nature this outbreak permitted assessment of fundamental, but seldom studied 
epidemiological parameters. As a consequence of this outbreak, it was recommended that 
pregnant sheep not be displayed in public during the 3rd trimester and to test animals in 
petting zoos regularly for C. burnetii. 
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Experimental Coxiella burnetii infection in 
pregnant goats: a histopathological and 
immunohistochemical study. 
Sanchez J, Souriau A, Buendia AJ, Arricau-Bouvery N. Martinez CM, Salinas J, 
Rodolakis A. Navarro JA. 

Departamento de Anatomi'a y Anatomla Patológica Comparadas, Universidad de Murcia, 
Campus de Espinardo, 30100 Murcia, Spain, jsanchez@um.es 

Pregnant goats were inoculated subcutaneosly with Coxiella burnetii and the course of 
infection was studied. Abortion in the last third of pregnancy occurred in all infected animals. 
Tissues from the placenta and other organs were studied before and after abortion by 
immunohistochemistry and PCR analysis. After infection, mild lesions were observed in 
several maternal organs, mainly the mammary gland but also the lung and the liver. The 
trophoblast cells of the choriallantoic membrane were the first target cells of the placenta; 
there was, however, a substantial delay between initial infection and placental colonization. In 
the last weeks of pregnancy, just before abortion, massive bacterial multiplication was 
detected in the placenta. In this stage of infection a necrotic and suppurative placentitis 
separated the fetal trophoblast cells from maternal syncytial epithelium. Vasculitis was 
observed in the fetal mesenchyme. A strong maternal T-cell response was detected in the 
inter-placentomal areas but not in the placentomes, where only neutrophils and smaller 
numbers of macrophages were associated with the lesions. Neither lesions nor C. burnetii 
DNA were found in maternal organs in animals maintained until day 120 post-abortion. 



laatste van: 
Verzonden: woensdaa 11 iuni 2008 16:31 Aan : 
Onderwerp: laatste 
Opvolgingsmarkering: Opvolgen 
Markeringsstatus: Groen 
Bijlagen: wagner[l].pdf; survival of Coxiella burnetii.pdf; 
tissot-dupont[l].pdf; Tvd 1 dec wetenschap art 2.pdf 

ik heb je in totaal zes keer een mail met bijlagen gestuurd. Het zou kunnen zijn dat enkele bijlages te groot zijn omdat ik enkele als niet verstuurd terug heb gekregen. Zou je aan kunnen geven welke mails je hebt gehad? 

Met vriendelijke groet, 

GD 
Postbus 9, 7400 AA Deventer Sgddeventer.com www.gddeventer.com 

Pagina 1 



7-M 
Available online at www.sciencedirect.com 

SCIENCE ^^DIRECr • 

ELSEVIER International Journal of Medical Microbiology 296 (2006) SI, 294-296 

IJÜM 
wvvw.elsevier.dc/ijnim 

SHORT COMMUNICATION 

Serological diagnosis and follow-up of asymptomatic and acute Q 
fever infections 
Christiane Wagner-Wiening*, Stefan Brockmann, Peter Kimmig 

Q-fever Consiilling Laboratory, Baden-Wiirtteiuberg. State Health Office. Wiederholdslr. 15, D-70174 Stutlgari, Germany 

Abstract 

During an outbreak of Q fever at a farmer's market in Soest (North Rhine-Westphalia, Germany) in 2003, we 
examined 263 serum samples of presumably infected persons for Q fever antibodies. One hundred and seventy-one of 
these patients were tested positive for acute Q fever infection. Furthermore, 29 persons of certain risk groups like 
pregnant women («= 11) or patients with valvular heart disease {n — 18) vvere examined. Among these, in four 
pregnant women and tvvo heart patients an acute but asymptomatic infection could be diagnosed. With 30 patients we 
performed a serological follow-up for 8-60 weeks. In our study, phase 2 (PH2)-IgM antibodies as a marker for acute 
infection were present in all 30 patients 3 ^ weeks after onset of clinical signs and disappeared 3-4 months later. Six 
weeks to three months after clinical manifestation, all patients developed PHI-IgG antibodies in low levels with no 
clinical signs of chronic Q fever. Three patients, including one pregnant woman showed high-level titres and were 
treated for chronic Q fever. Eleven patients with low PHl-IgG antibodies and all three patients with high titres 
developed IgA antibodies from 10 weeks after clinical manifestation; therefore PHI-IgA cannot be used as the only 
serological marker for chronic Q fever. Chronic infections were indicated only by a continuous increase of PHI 
antibodies and a high persistence of PH2-IgG. We therefore conclude that the exclusion of chronic Q fever infection by 
a single serological examination cannot be done. At least three consecutive tests should be performed, that is 3, 6, and 9 
months after initial Q fever infection. 
© 2006 Elsevier GmbH. All rights reserved. 

Keywords: Q fever; Coxiella burnetii; Pregnant women; Chronic Q fever; Acute Q fever 

Introduction 

Q fever, a tick-borne zoonotic disease caused by 
Coxiella burnetii (Rickettsiaceae), primarily affects 
sheep and cattle (Babudieri, 1953; Aitken et al., 1987). 
The animals become infected by bites of the hard ticks 
Dermacentor margincitits and/or D. reticiilatus. Trans­
mission to humans is usually air-borne and associated 
with contact to infected animals' birth products, 

'Corresponding author. Tel.1 + 49711 1849217; 
fax: +49711 1849242. 

E-mail address: christianc.wagner-wiening@rps.bwl.de 
(C. Wagner-Wiening). 

infectious tick faeces in animal fur, or contaminated 
dung and straw. Organisms of the infectious agent are 
spore-shaped corpuscles (small cell variants) which are 
extremely contagious and highly resistant against 
environmental extremes (Schliesser, 1991) and various 
disinfectants. 

Acute Q fever often remains undiagnosed. Only 30% 
of the patients develop an influenza-like illness (Tissot 
Dupont et al., 1992), sometimes complicated with 
hepatitis, atypical pneumonia, or myopericarditis. In 
the majority of the cases (70%), Q fever infection occurs 
without clinical signs. Women with an acute Q fever 
infection during pregnancy have a high risk of abortion 
(Raoult et al., 2002) and a high risk of becoming 

1438-4221/S-see front matter © 2006 Elsevier GmbH. All rights reserved. 
doi:10.1016/j.ijmm.2006.0I.045 
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chronically infected. Many years after initial exposure, 
chronic Q fever can become evident (Edlinger, 1987). 
Chronic Q fever is characterised by high phase 1 (PHl-
IgG) and phase 2 (PH2-IgG) antibodies. Patients may 
develop endocarditis (Maurin and Raoult, 1999; Fenollar 
and Raoult, 2001), a life-threatening complication. 

C. burnetii undergoes a host-dependent variation and 
appears in tvvo different forms, phase I and phase I I 
form (Stocker and Fiset, 1956). The serological diag­
nosis of acute Q fever can be performed by various tests 
with a high specificity and sensitivity. Acute infection is 
diagnosed by PH2-lgM antibodies followed by PH2-
IgG. PHI-specific antibodies (IgG, IgA) are considered 
markers of chronic infection. An ELISA-technique is 
usually used for qualitative tests (Péter et al., 1987). The 
serological profile in the follow-up of patients is deter­
mined by indirect fluorescent antibody tests (Peacock 
el al., 1983). 

This paper describes a follow-up study of persons 
infected with C. burnetii during a Q fever outbreak that 
occurred at a farmer's market in Soest (North Rhine-
Westphalia) in 2003 (Anonymous, 2003). We were 
involved in our function as consulting laboratory in 
epidemiological investigations and diagnostic procedures. 

Materials and methods 

Selection and classification of patients 

During the mentioned outbreak of Q fever, all serum 
samples of persons with contact to the fanner's market al the . 
questionable time vvere examined by the consulting laboratory, 
altogether 263 samples. 

Pregnant women or patients with valvular heart defects 
have a high risk to develop chronic Q fever followed by 
abortion or heart failure, respectively. The Robert Koch 
Institute (the German Centres for Disease Control) called 
upon internists and gynaecologists to send serum samples lo 
the consulting laboratory from these risk groups who had been 
at the farmer's market during the outbreak. Eleven pregnant 
women and 18 patients with artificial heart valves vvere 
examined. 

Serological testing 

The serological diagnosis of acute Q fever was done by PH2-
IgM-ELlSA (Virion/Serion). The serum samples were pretreated 
with rheumatoid factor-absorbent lo avoid false-positive results. 
In the follow-up study, the presence of antibodies lo C. burnetii 
PHI and PH2 antigens was detected using an indirect immuno­
fluorescence test kit (BIOS, Germany). 

Results 

We tested 171 out of 263 submitted serum samples 
positive for acute Q fever by PH2-IgM antibodies. 

Thirty patients could be followed up for 8-60 weeks 
(Figs. 1 and 2). PH2-IgM antibodies were present in all 
these patients 3-4 weeks after clinical manifestation and 
disappeared 3-4 months later. Six to thirteen weeks after 
onset of clinical signs, all patients had developed PHl-
IgG antibodies in low levels (< 1:512) with no signs of 
chronic Q fever. Three patients showed high PHl-IgG 
antibody titres and vvere therefore treated for chronic Q 
fever. Eleven patients with low PHl-IgG antibody titres 
(< 1:512) and all three patients with high litres (> 1:512) 
developed IgA antibodies 10 weeks post-infection. 

In the investigation of the risk groups, pregnant 
woman and cardiological patients, the serological 
constellation in 4 of 11 pregnant women and 2 of 18 
cardiological patients pointed at a Q fever infection. 

8 12 24 36 48 56 
Weeks after onset of clinical symptoms 

Fig. 1. Serological profile of acute Q-fever: PHl-IgG (30 
follow-ups). 

t 5000-r 
£̂ 4000 
ë 3000 

8 12 24 36 48 56 
Weeks after onset of clinical symptoms 

Fig. 2. Serological profile of acute Q-fever: PH2-lgG (30 
follow-ups). 

8 12 24 36 48 56 
Weeks after onset of clinical symptoms 

Fig. 3. Serological profile of chronic Q fever: follow-up of a 
pregnant woman. 
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References In the follow-up study, one pregnant woman developed 
chronic Q fever. The antibody titres had increased to 
high levels 36 weeks p.i. (PHl-IgG 1:4000, PH2-IgG 
1:16,000) (Fig. 3). 

Discussion 

The results of the present study highlight the importance 
of a serological diagnosis and the follow-up of acute Q 
fever infections. The presence of PHl-IgG antibodies after 
acute infection alone does not prove that a Q fever 
infection has become chronic. Chronic infections are 
indicated only by a continuous increase of PHI antibodies 
and a high persistence of PH2-IgG. Also, PHI-IgA cannot 
be used as the only serological marker for chronic Q fever 
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clinical signs of chronic infection. It is therefore not 
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In the context of a Q fever outbreak, it is necessary 
that the offices of public health call upon internists and 
gynaecologists to examine risk groups like pregnant 
woman and patients with valvular heart defects, which 
had contact with the source of infection independenUy 
of the development of any clinical symptoms. 

The accomplished study points out the great sig­
nificance of Q fever infection for pregnant women. 
Pregnant women and patients with valvular heart 
defects in rural areas with contact to sheep or cattle 
should be informed about the risk of Q fever infection. 
To assess the importance of Q fever in endemic regions, 
the seroprevalence of Q fever in the population of these 
regions shall be examined in further studies. 
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Co würia riiminantiiiin 

Sinnineancc nnd Mnbitats. Agent of heartwatcr in cows, sheep and uoats (AIAXANDFR 
1931). 

Itlood 
Survival hnic m h 

In carefully defibrinaied blood stored at room tempernlure 12-3.S 
hut not 72 

Deaiccation 
In defibrinatcd blood dried al room temperature over coneentnitcd 
H2SO4 in 16 h or at 37° C over anhydrous catcinm chloride 0 
(ALEXANDER 1931). Vide p. 722. 

C. rumimmtium is transmilled by Amblyomwa semmn, A. Iwbraeuni. Ticks 
A. painposum and A. iMirieaaliim (Mrrscnr-idjcii and WAGI'.NKK 1970). 

CJo.vielfa burnetii 

Significance and Habitats. Agent of Q fever in man. .Su.scepliblc arc such vvild anim,-ils 
as mice, rats, gcrbils, marmot.s, hares, bandicoots and certain species of wild birds, 
domestic animals such as cows, sheep, goats, dogs, horses, donkeys, camels, mules and 
possibly also domestic birds. Monkeys are markedly resistant to the ngeni (ZDUODOVSKII 
and GOLINP:VICII 1960). 

C. hurnetii was isolated IVoni 771 1 of air in a shed where a group 
of goals was kept (LI-NNKTTIÎ and Wt-LSH 1951 quoted from ZDROOOVS-
Kii and OoLiNnvicii I960). Air-horne inlection is thought 10 have been 
the cause of: 
Two outbreaks of Q lever in Amarillo and Chicago among persons 
connected with meat-packing plants. The source of infection was con­
sidered to be infected cattle al .^mari!lo and infected calves or sheep 
at Chicago. 
An outbreak of Q fever occurred among Allied troops in northern 
Italy in 1944-1945. Many of the soldiers had u.scd hay for bedding 
and others were billeted in dusty quarters which also housed cattle 
and sheep or had sheltered goats. 
An outbreak of Q fever during World War I I among five squadrons 
of a Bomb Group which had been stationed at the Grottaglic air base 
in southern Italy. Sheep and goals were pastured near the air ba.se 
(Liîr^Nirrrn cl al. 1040). 
infection in man may occur from primai^ aerosols generated during 
parturition of infected sheep or cows. Infection may also be acquired 
from secondary aero.sols, i.e., contaminated dust, hides, ncecc, etc., 
since desiccation of infected birth fluids and placenta, as well as of 
other sccrelion.s or cxcrelinns, gives ri.se to an environment in which 
aerosols of infective dust can be created. The infection chain may be 
envisioned as one in which the organisms are air-borne from Ihe repro­
ductive tract of one animal to the respiratory tract of another (RtVKUS 
and l lORSFAt.L 1959). Transmission hy means of inhalation of infected 
dust or particulate mnttcr in the air is postulated to bc the cau.se of 

Air 
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outbreaks of Q fever in dilTereni laboratories (RonniNS and RUSTIGIAN 
1946; Commission on acute respiratory di.seases. Fort Bragg, North 
Carolina 1946). Vide p. 725. 

Rinod 
Infectious coagulated blood of guinea pips was stored under Vaseline Surviv.ni nmc m d 
in lubes at room temperature 280bulnot330 
fCoMnicsco and DUMITRI'.SCO 1949). 

Desiccation 
Infectious blood of guinea pigs was dried and stored 
al room temperature 182 
(PAKicnR et !il. 1949 quoted from WIÎYIÎR 1949/50). Vide p. 722. 

Dried infectious egg niaierial was suspended in phosphate buffers of Buffer 
different pH values in the ratio of 1:10.000 which corresponded lo 
10^-10" infective do.ses for chick embryos and guinea pigs. Samples 
were stored at dilTcrenl temperatures. .Survival limc in d 
In biifîcrofpH 5.0 stored at 4- 6° C 240bulnol270 

15-20°C 10 but not 60 
34-36''C SbutnotIO 

in buffer ofpH 6.0 stored at 4- 6" C 360 but not 4S0 
15-20° C 90bulnotl50 
34-36° C <60 

in hulTer of pi 1 8.0 stored at 4- 6° C 750butnol930 
15-20°C 240butnot360 
34 -36'C 90 but not 150 

in buffer of pH R.O with 10% glycerol stored at 4- 6" C 1,260 (n.f.t.) 
1.5-20° C .360butnoi480 
34-36" C 90 but not J 50 

(iGNATOvrcit 1959a). Vide p. 728. 

Carcass 
and organs 
Survival lime in d 

In an infectious liver einulsion of a guinea pig and stored al 5" C 24-02 
but not 123 

(DirRRiCK 1037). 

De.siccalion 
In an infectious mouse spleen which was dried at 32" C and then pulver­
ized 60 
fWiîYiîR 1949/50). Vide p. 722. 
Moi.'̂ i l irai Jle.si.'Hwwe <,urv,v,i limc 
A 10% suspension of infectious mouse spleens heated in test tubes 
in a water bath at 55° C 30 (n.f.t.) 

60° C 60 (n.f.t.) 
65° C <I5 

(KiRni UGi-Ji 1951/52). Vide p. 710. 
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In a cell-free ciilliirc medium kept nt  
(Cox 1939 quoted from DF.RRICK 1953). 

2S°C 

Culture 
Survival lime 
atlea.si 109 d 

C. burnetii was isolated from dust of places where infected cows and 
sheep stayed (Di- LAY et ni. 1050), of a stable harboring infected goats 
(LnNNirrmand Wrusu, 1951), of a maize bag and of a hayloft (BINGRL 
el al. 1952) of the clothes of a shepherd ( M A R M I O N and ,STOKI:R 1956) 
and of cow sheds (BnicniMrROW eial . 1956; all authors quoted from 
Wi'YiiR 1950). 
In Chiaravallc in Italy 100 persons developed Q fever during the winter 
of 1949. 80% of the patients lived, or hnd shops opening onto, the 
two roads used daily by a flock of contaminated sheep going to and 
returning from pasture (BADUDitrRi 1053). 
2-ml amounts of a suspension of an egg culture of C. hunwiii (Greta 
strain) diluted in the ratio of 1:10.000 and containing tO^-lO*" embryo 
infective do.ses vvere placed on sterilized weighed 1-g .samples of wood 
.sawdust. The samples vvere dried in a vacuum of 2 7 Pa and stored 
at a relative humidity of 53 to 6X% at 4- 6° C 

15°C 
(iGNATOVicii 1959b). Vide p. 725. 36° C 

llullcr 
In butler made from unpasteurized cream and stored refrigerated . 
(Ji:i..U.S0N el al. 1948 quoted from Di!RRiCt< 1953). Vide p. 728. 

Oust 

Survival timp in d 
60 but not 120 
<30 
<30 

Fatt 
Surviv.il lime 

41 d 

Hr>rlle.<: 
Larvae of the meal beetle {Tcncbrio molitur) can bc experimentally 
infected (Wiîvim 1952/53). 

Hun.s 
C. burnaii was isolated from specimens of Cimcx Irrlularius afler a 
natural infection for  
and from ihe feces of the bugs stored al room temperature for  

The organism is able to multiply in the bugs rWt'Yi-K 1952/53). 

Cnckroarhe.i 
C. huriH'tii was isolated from the intestine of the cockroach {I'liyllinlrn-
mia jfcrmanica) after an infectious meal for  

(Wi;Yini 1952/53). 

fleas 
Specimens of Nosopsyllu.Kfti.Kciatu.': and ]..epwj>.sylhi .^r^nis can bc cxperi-
inent;illy infected. Fleas do not appear to play an important role in 
the epidemiology of Q fever (WnviiK 1952/53). 
I'lics 
C. buriwtii was isolated from larvae and adults of A/incf ilomeslica. 
The organisms disappear at metamorphosis. Infected flies can act ns 
carriers of the agent for  

Insects 

Survival lime 
1.34 d 
49 d (n.Lt.) 

3 d 

Attempts to transfer inlection from infected lo normal guinea pics 
by houseflies failed. The role of Hies in spreading Q fever is probabTy 
not of great importance (Pmi.ip 1948; VVRYI» 1952/53; BAiiUDinRi 
19.53). 

Lice 
The agent was isolated from specimens of Pediculus humanus- corporis 
(OiROun 1950, Gniotrn and jADtN 1950, J A D I N 1951 ; all authors quoted 
from WtiYP.ii 1952/5.3). C. /)i/ni<'//7 multiplies in specimens of this Pedini-
lu.<! species after an experimental infection and is excreted with the Survival lime 
feces of the.se insects for 2A d 
It .seems to be possible that lice iran.smit C. burnetii in nature (Wnvi'R 
1952/53). 

Lau.ie Flies 
C. burnetii was isolated from specimens of llippnbosca equina, Meloplia-

oriini.1 (CoMBM'scb' 1057 quoted from VVnvtiR 1952/53) nnd Ornitho-
niyia biloba (SYRUCHK nnd RA.fiiCrV J956). 

Kerltwiirls 
Triaioina infe.tian.i is able to transmit the disease from infected to nor­
mal guinea pigs i f the suction act o f the insect is interrupted (Piiir.ip 
1948). Larvae of Rhnclniu.iprolixus may be infected (WP.YITR 1952/53). 

In contaminated meat stored in the refrigerator 
(WILSON and .Miî ns 1964). 

C. hurnetii was isolated from raw milk samples of four dairies in South­
ern Califomia fHunoNiiR el al. 1048). 
Naturally infected goat's milk was stored at 4° C 
(SiOKY 1950 quoted from Ri:ii.ssn 1060). 

In experimentally coiitamiuated sterile milk stored 
3t room temperature 
(Li-RCMF. 1066). 4 ° C 

In skim milk inoculated with dried egg material containing C. Imrneiii 
at a dilution of 10"*, which corresponded to 10^ i C ' infective doses 
for chick embryos and guinea pigs and stored al 4-6° C 

15-20° C 
34-36° C 

(iGN'ATOvicii 1959 a). 

ilfowr Ileal Re.sisiancc 
Samples of skim milk were inoculated with C.hurnciii organisms in 
different densities and placed in thin-walled ampules, which were flame-
sealed and submerged in a water bath where the samples were heated 
to the desired temperature in less than 3 min. Samples inoculated with 

Meat 
Surviv.'»! lime 
.30 d 

Mi lk 
Survival timi; in d 

90 

125 
273 

1,260 (n.f.t.) 
720(n.f.i.) 

<180 d 

ca. 1 month 
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1,000 cells ml" ' and stored at 60.6° C 
61.rc 
61.7°C 

10,000 cells ml" ' and .stored at 61.7° C 
62.2° C 

100,000 cells ml" ' and stored at 61.7° C 
62.2° C 

(ENRiGin et al. 1953). 
A 0.1% suspension of heavily infected yolk sacs in sterile skim milk 
was distributed in 6- to 8-ml amounts in 10-mI lyophile ampules which 
were .scaled with a gas flame and then completely immersed in a water 
bath. Two strains were examined. 
Strain AD25 heated ai 63° C 

65" C 
strain l lenzerling heated al 60° C 

63° C 

(RANSOM and Huiîit.vi'R 1951). 
A 5% suspension of heavily infected yolk sacs in sterile milk was heated 
al 62° C 

70° C 
71° C 
75° C 
80° C 
85° C 

100°C 
(BiNGi-L and ENCI-I.MARDT 1952). 
In artificiallv contaminated milk healed at 61.5" C 

61.9° C 
70-70.6° C 

71.6" C 
(MAK.MION etal. 1951 quoted froin ZDRODVOSKII and Goi.iN'nvicn 
1960). 
In contaminated milk heated at 65.6" C 

(l-;NiuciiTclal. 1956 quoted from .Sru.Mno 1973). 
2-nil samples of milk conuuninaled with 100,000 infective guinea pig 
doses of C. burnetii were subjected to different temperatures for differ­
ent times. The following table gives some selected tirae-iemperatiirc 
points on the regression lines derived from laboratory data. The maxi­
mum times of survival and minimum limes of destruction from which 
the regression lines were derived include the factor representing the 
lethal elTect occurring during the heafing-up and cooling-down periods 
expressed in equivalents of ihe limes at the holding temperature. 

Survival limc 
in min 

30 (n.f.t.) 
30 

<.30 
30 

<30 
30 (n.f.t.) 

<30 

Survival time 
40 min (n.f.t.) 
30 min 
40 min (n.f.t.) 
30 bul not 
40 min 

30 min (n.f.t.) 
60s (n.f.l.) 
40 bul not SO s 
SO s 
14s 
28 s 
<7s 

30 min (n.f.l.) 
<30 min 

15s 
<15 s 

D value in min 
0.50-0.60 
'I vainc 
4.5-5.6° C 

Temperature 50% end point Minimum time .Minimum time 
"C of destruction of destruction 

plus 2 sigmas 

61.7 29.39 min 33.02 min 46.03 min 
62.8 16.29 min 18.31 min 25.42 min 
71.1 11.7s 13.2 s 20.4,s 
71.7 8.7 s 9.8 s 15.4 s 
72.2 6.5 s 7.3 s 11.6s 

(E.VRiGiiTct al. 1956; 19.57). Vide p. 710. 

Chee.w ^̂ Wk prndiiets 
Cottage cheese was prepared from cow's milk which had been conta­
minated with C.burnetii in such a way that it was still pathogenic Sur̂ •ivJllimc 
for guinea pigs nt a dilution of 1:100 42 d (n.f.t.) 
(.?IPKA 1958). Vide p. 728. 

.Milk, fermented s»rvivn\ ii,nc in l, 
In milk which had gone sour <24 
•'ikcfir 24 but not 

48 
I " "'hey 24 but noi 

48 
airRCim 1966). Vide p. 729. 

C. bwneiiiwjs isolated from the mhes .Dermanyssuspa.LKrimts. Haemo- Mites 
laelaps mef-awniralis. Steatrmy.'i.ius viator (TliinL 1974) and Leeuwen-
Iwekia major (WI;YI:R 1959). Adult mites of the species Lypony.wis 
hacnii are able to transmit the agent from mouse to mou.se (NVHYKR 
1952/53). C. burneiiiako was isolated from nine species of Gamasidac. 
which lived on birds and wild animals in fCasachstan (ZHMSICAJA ei nl. 
1968 quoted from Tnint cl al. 1977). 

2-ml quantities of a .suspension of a diluted (10"*) egg culture of C. bur- Soil 
nelii (Greta strain) containing 10'-10'' embryo infective doses were 
placed on sterilized weighed amounts of 8 g óf clay and 8 g of sand. 
The samples were dried in a vacuum of 2-7 Pa and then stored at Survival limcin <i 
a relative humidity of 53 lo 68% at 4-6° C 210butnot270 

15-20°C 120 
.34-36° C <60 

(IGMATOVICH 1959b). Vide p. 732. 

Sputum 
Desiccation Su.-vival time 
In dried sputum 30 d 
(Bi:iU! 1074a). Vide p. 722. 
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2- ml quantities of a suspension of a diluted (10""*) egg culture of C. bur-
nelii (Greta strain) containing lO'-lO'^ embryo infective doses were 
placed on sterilized weighed amoiuits of 0.4 g of wool. The cloth hang­
ings vviih the organisms placed on them were dried in a vacuum of 
3- 7 Pa and then kept al a relative humidity of 53 to 68% at .... 4-6° C 

15 -20° C 
(iGNATovini 1959b). 34 36° C 

C. biirneiii was isolated from a wool sample of a sheep which voided 
an infected placenta. The sample contained 10^ -'' guinea pig infective 
doses g"" (STOKI;R et al. 1955). 
C. hurnetii was isolated from wool llcece samples of infected sheep 
laken 14-30 d post partum and from a wool t.ag taken 7 d post partum 
(AI.1I1NATI et al. 1955). 
Six ca.ses of Q fever occurred in laundry employees who handled conta­
minated clothing from the Rocky Mountain Laboratory ( O I J P I I A N T 
et al. 1949). An outbreak of the disease was observed among workers 
of a carpet factory, which received wool from a place where the infec­
tion was endemic ( K U L A G I N 1955 quoted from ZDRODOVSKII and Go-
LiNi-.vicii 1960). An outbreak of the disease was observed among 
workers of a plush factory. Atomized feces of infected ticks was sug­
gested to be the cause of the infections (GMITTIIR 1956). An epidemic 
of Q fever occurred in a wool- and h.-iir-processing plant. It was believed 
thai the agent was introduced into the plant with bales of wool or 
hair (SiGHL et al. 1948). An epidemic of Q fever in a colton factory 
in Slovakia occurred when working with imported cotton from which 
the agent was isolated (BARDOS et al. 1957). There were four cases 
of Q fever in the household of a calf buyer in southern California 
whose clothes, often soiled with calf excreta, were brought into the 
house (BncK et al. 1949). A woman in northern California who liad 
an inapparenl infection laundered her husband's clothing, which was 
frequently soiled with the cxcreia of sheep and cattle ( C I ^ R K et al. 
1951). Another msiancc of indirect infection was that of a husband 
and wife who housed a laboratory worker. This worker handled in­
fected eggs, but showed no sign of disease himself. The most reasonable 
explanation for the two infections was that C hurnetii was carried from 
the laboratory to home on clothing, shoes, hands or hair (BRILMAN 
1950 quoted from Dr.RRiCic 1953). This train of thought may be pursued 
further. Why cannot men whose clothing is contaminated carry infec­
tion into the shops and offices that they visit and thereby infect the 
air lhat shop assistants and office workers inhale? This may explain 
some cryptic infections of bartenders, barbers and other indoor workers 
who have had no direct contact with livestock (Wrusii 1951 quoted 
from Di'RRiCK 1953). Vide p. 738. 

Textiles 

.Survival limc in d 
365butnot480 
210butnot270 
30-60 

The following species of thicks were kound naturally ( ' ) or could 
be experimentally infected with C. hurnetii: 
Amhiyomma americanum' . A. cayennen.ic, A. imwulatum, A.nuialli. 
A. paulopunctaium. A. .iplenrlitluni, A. irit^uitatwn. A. variegatwn'', 
Aponomma e.Kcornatum, A. Iwlli. 
Argax pcrsiciis. A, reflexus, 
Rnopliihv! unnulaiu.'i, J3. imsiralis, IS. ileeoloralu.v, I}, micrnplu.'!. 

Ticks 

Dermacentor wulersoni*, D. dat^ltesianicus. D. mtirginatus. D. ncciden-
lalis'. D. pavlovskyi, li. pictus, 
Haemaphysalis hispirnxm. II. Immcrosii*. ILIcaclW^. II. leporis-palu.i-
tris'*', H. punctata, 
llyrdnmma rmalnlicum. Il.detrhum, 11. dromedarii^ , II. exctwalum'^, 
H. exccwaium lusitanicum*, II. impres.sum-near-plrmum. II. mars^ina-
luin'. I f . maureianicum*. H. pluwbeum, H. nijipes ^labrata. II. srwiij-
nyi*. H. sctipense, 
Ixodes crenulatus, /.<•/<•«/«///.?*. I. holncyclus, l.t'widus, L persulcatus, 
I. ricinus' , 
Omilliodorus coriaccus, O. crraticus. O. gurneyi. O. herm.si, O. lahoren-
sis, O. mnuhaia*. O.pnrkeri, O. lalaje. O. lar'lakotvki, O. luricaia. 
Otohius megnini^, 
Rhipicephalus hiir.sn ". R. cuspirlalus. R. .snnf;uineus*, R. simus. R. luran-
iciis. 
Transovarial transmission occurs in the species Amhiyomma cajennenso. 
.Dermacenior andersoni and Orniihodorus moubata. 
C. hurnetii remained infective in specimens of Survival time 
Orniihodorus ^urneyi for 539 ^\ 
Orniihodorus hermsi for 979 
Orniihodorus moubalii for 726 d 
Orniihodorus luricaia for 1,001 d 
( B L A N C and BRUNPAU 1949; Wi-Yini 1949a; SciiLoßnrjiGnR and L A N G -
ariN-1052; Wr.vrji 1952/53; DERRICK 1953; HF;NGI:L et al. 1954; STOtCEiR 
and M A R M I O N 1955; ICARULIN 1960 quoted from Tiur.L etal . 1977; 
Tim-L 1974; MtTSCiiEuucii and WAGi;.Niin 1970; Lmotscii et al. 1978).' 

.Survival limc 
In the feces of ticks 65-85 d 
(SlDKY 1950). 

Desirciiiion 
In the feces of Dermacentor ander.wni dried al 22° C and 77% relative 
humidity and stored at room temperature 586 d 
O'liiup 1948). Vide p. 722. 

Ticks thus provide a high-liter geographically wide-spread reservoir 
of C. hurnetii. Their hosts assist üiem, either by taking part in a tick-
animal-tick cycle of transmission or, where transovarial passage occurs 
in the lick, simply as accessories necessary for their nourishment. The 
hosts also, by providing transport, ensure wide dissemination of infec­
tion. Tn spite of this importance, licks have very little direct as.socialion 
with human infection (DI-RKICK 1953). 

Desiccaiion 
In dried urine nf guinea pigs . 
(Riïu.ssiî 1960). Vide p. 722 

C. burnetii was isolated from open pond vvater po.ssibly contaminated 
by animal excreta ( Y A D A Y and Sm i i lOKO). 
lap water and distilled water samples were contaminated with dried 
egg material containing C. hurnetii al a dilution of JO"", which corre-

Urine 
Survival lime 
49 d 

Water 
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sponded to 10'-10" infective doses for chick embryos and guineapigs, 
and stored at different temperatures. 
In tap water stored at 4-6° C 

15-20° C 
34-36° C 

in distilled vvater stored at 4- 6° C 
15-20"C 

(iGNATOVicii 1950a). .14-36° C 

In contaminated tap water stored at 20 22° C 
( K U L A G I N and Sii.n.scii 1956 quoted from Rnussi; 1060). Vide p. 738. 

Survival lime ui t) 

900but not 
1.080 
90bulnotl50 
30butnot 60 

630 but not 720 
60bulnoll50 

<60 
Sumv:il limc 
160 d 

Dcrimiophiliis coitffolcnsis 

Significance and Iluhitats. Etiological .agent of sireptotrichosis, an exudative, pustular 
dermatitis of woridwide distribution, affecting mainly cattle, sheep and horses, but also 
goals and other domesticated and feral mammals and occasionally humans (GORDO.V 
1974). 

Crawtli Limits. Temperature and hydrogen ion concentration; Vide Table 1. 

In nutrient broth cultures stored nt room temperature 
(Oßl/YI: 1976). 

Moi.'H Heal Resistance 
Pasteur pipettes vvere charged with 1-ml samples of 3-d-old serum broth 
cultures and submerged in a vvater bath at different températures. Two 
strains vvere tested ai 60° C 

65° C 
(WninîR and SCIILIP.SSHR 1971). Vide p. 710. 

CuKiirc 
Survival limc 
4 years 
4 months 

Survival time 
4 h (n.f.t.) 
5 min 

Desiccation 

In dried crusts of infected hides of sheep 

( H A R T 1976). Vide p. 722. 

Exudate 
Survival! limc 

months, 
even vcars 

Flies 
J). congolcnsi.'i was transmitted from infected to normal rabbits by the 
stable lly Siomcxys calciirans and the house fly Musca domestica. Me­
chanical'disruption of the host's skin by the feeding lly was nol neces­
sary for Iransmission. Moistening of both the lesions on donor rabbits 
and fly-feeding sites on recipient rabbits enhanced lly transmission. 
S. calciirans transmitted the infection for periods up to 24 h after feed­
ing on an infected rabbit ( I^ICIIARD and Punt 1066). 

Insects 

Fihvartl'!h'IIa tnrtia - 157 

10-g quantities nf heat sterilized soil samples of differeni pH values Soil 
were inoculated with 2 drops of a suspension of zoospores and stored 
^ ' 17 20° C SurvivTiI time in d 
In soil samples wilh a final p l l of 5.0 7-12 

5.1 5-15 
6.3-6.4 21 

7.0 50-77 
7.7 96 

10-g lots of eight soils vvere mixed each with O.l-g quantities of scab 
material. The bottles were shaken to disperse ilic scab particles through 
Ihe soil. 4 ml of de-ionized water was added to one bottle of each 
soil and another was left dry. Bottles were stored in the dark at ..4° C. 
In samples of wet soil 9 but not 21 
in samples of dry soil 120 (n.f.t.) 
The infectivity of the samples wa.s tested on the back of sheep. D. conf;o-
lensis is apparentlv unable to multipiv in soil (RORFRTS 1963 b). Vide 
p. 732. 

D. (WjQo/cww was experimentally tran.sniitted from cattle to a rabbit Ticks 
by Amhiyomma rnrief,niwn. On bovine ears, swabbed with cultures 
of C cnnsolcnsis, tick bites set up persistent lesions which failed to 
spread in conditions of high humidity. The common "paint brush" 
lesions on backs of cattle were dilTcrcnt from tho.se produced by tick 
biles, and it is siigceslcd that the former may result from biting flies 
( M A C A D A M 1962). 

Desiilfotomaciiliim m\i;rißcan.\ syn. Clostridium idgrifwans 

Sißnific.nnce and Habitats. Is important in pasteurization of foods; cause of "sulfur 
stinker" spoilage; pathogenicity unknown (GILLR.SPY and THORPE 1968; Sru.Mno 1973). 

CHrowlh Limits. Temperature, hydrogen ion concentration: Vide Table 1. 

Spoilage has been recorded for canned peas, corn, mushrooms and 
creamed rice, all in the pH range of 5.9-6.4 (GILLILSPY and TiiORpn 
1968). 

Moisi Heat Resistance 
Approximnie range of heal resistance 
(STUMHO 1973). Vide p. 710. 

1 canned foods at 121.1° C 

Food 

D value 
2.0-3.0 min 

EdwardsicUa tarda 

Signifieanrp ;inil Habitais. E. larda is probably a normal intestinal inhabitant of snakes. 
The organism has been isolated occasionally from the stool of humans wilh diarrhea 
or those in good health, from the urine of man, in several instances also from cattle 
and pigs and a great v.iriety of wild animals. F. lardn was also found in water samples 
(WiiiTi! et al. 1973; SAKAZAKI 1974a). 

Vide Table 115, p. 729. I lonev 
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Role of Sex, Age, Previous Valve Lesion, and 
Pregnancy in the Clinical Expression and Outcome 
of Q Fever after a Large Outbreak 
Hervé Tissot-Dupont,' Véronique Vaillant,' Sylvie Rey,' and Didier Raoult' 

'Unité des Rickettsies, Unité Mixte de Recherche 6020. Université de la Méditerranée, Marseille, 'Institut de Vaille Sanitaire, Saint-Maurice, 
and 'Cellule d'Intereention Régionale en Epidémiologie Rhône-Alpes. Drass Rhône-Alpes, Lyon, France 

Background. Q fever is a zoonosis caused by Coxiella burnetii. After a large outbreak occurred in the Chamonbc 
Valley in the French Alps in 2002, an extensive surveillance was conducted, to describe the variations in the clinical 
expression of acute Q fever according to host factors, as well as to monitor the risk of evolution of acute Q fever 
to chronic Q fever in patients at risk. 

Methods. Three groups of patients with risk factors for evolution of acute Q fever to chronic Q fever vvere 
considered: 376 pregnant women, 19 immunocompromised patients, and 91 patients with valvular or vascular 
abnormaUties. A group of 578 people without risk factors for evolution of acute Q fever to chronic Q fever was 
also tested. Diagnosis of Q fever was based on serologic testing by immunofluorescence assay 

Results. Between 30 August 2002 and 31 July 2003, a total of 1946 serum samples obtained from 1064 persons 
were tested. A total of 101 patients (9.3%) had acute Q fever diagnosed, and 5 patients (0.5%) had chronic Q 
fever diagnosed. A diagnosis of acute Q fever was established for 11 pregnant women (2.6% of 379 pregnancies), 
5 patients with valvular disease (5.5%), and 85 people without risk factors (14.7%) (71 [27.9%) of 254 symptomatic 
patients and 14 [4.3%] of 324 asymptomatic patients). A new pregnancy in a woman with negative resuhs of 
serologic tests for Q fever exposes the woman lo a new risk for acute Q fever able to evolve to chronic Q fever. 
The rates of clinical expression were 90.6% in adult men, 75% in adult women, and 33.3% in children, and they 
were significandy lower (9.1%) in pregnant women. Evolution to chronic Q fever was observed in 5 patients. 

Conclusion. This study emphasizes the importance of active surveillance in pestepidemie conditions, especially 
among patients al risk, as well as the importance of systematic serologic testing during pregnancy. 

Q fever is a worldwide zoonosis due to Coxiella burnetii, 
an obligate intracellular bacterium. The main charac­
teristic of Q fever is its clinical polymorphism [IJ. In 
acute cases, the most common chnical syndromes are 
fever, granulomatous hepatitis, and pneumonia. In 
chronic cases, endocarditis is the main syndrome [1]. 
Osteomyelitis, infections of vascular grafts or aneu­
rysms, and infections occurring during pregnancy [2] 
are also reported. The usual reservoirs for C. burnetii 
are catüe, sheep, and goals [3], which shed the bac-
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terium in urine, feces, milk, and birth products [1]. 
Infected pets, such as cats [4], rabbits [1], and dogs 
[5], have been sources of outbreaks in humans [3]. 
Human infection mainly occurs after inhalation of con­
taminated aerosols. The diagnosis of Q fever is based 
on specific serologic findings. The reference technique 
is indirect immunofluorescence assay [6). 

Various factors influence the clinical expression and 
outcome of the disease [7J. C. burnetii itself plays a role 
in the intensity of the clinical expression of acute Q 
fever: in animal models, the Nine Mile strain is asso­
ciated with more active disease than is the Priscilla 
strain [8]. Some genotypes are rarely isolated from pa­
tients with acute infections, but aU have been found in 
patients with chronic endocarditis [9]. The route of 
infection and inoculum size are also involved [10, 11]. 
However, the main factors able to influence the clinical 
expression of acute Q fever, as well as its evolution to 
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chronic Q fever, are host factors [7]: immunocompromised 
patients present more often wilh pneumonia, and they are likely 
to experience relapse. Approximately 40% of persons wilh acute 
Q fever and valvular disease, which may be rriild or undiagnosed 
bill is present Before the onset of acute Q fever, vyill develop-
chronic endocarditis. Acute Q fever in pregnant women, 
whether symptomatic or not, may result in abortion, prema­
turity, or a low birth weight. Q fever may evolve tó chronic Q 
fever after delivery and may be associated wilh recurrence of 
miscarriage [12]. Age is a.risk,factor: at comparable exposure 
levels and seroconversion rates, symptomatic Q fever is 5 times 
more likely to be diagnosed iri people 3=15 years óf age than 
in younger people. [7]. Sex is also a risk factor: al comparable 
levels of exposure and seroprevalence, the ratio of male to 
female subjects is 2.45 among adults in France. The predis­
position for infection in men is explairied by the prótective rôle 
of female sex hormones [13]. ' 

During the summer of 2002, a large outbreak of Q fever oc­
curred in the Chamonix Valley in the French Alps.' Because of 
the-large proportion of asymptomatic cases, and because of the 
high risk of chronicily among at-risk patients (i.e., pregnant 
women, patients with a valvular or vascular abnormality, and 
immunocompromised patients), we decided to perform serologic 
surveillance for 1 year. The goals of this surveillance were (t) to 
describe the variations in the clinical expression of acute Q fever 
depending on host factors, and (2) to monitor the risk of evo­
lution of acute Q fever to chronic Q fever in patients at risk. 

MATERIALS AND METHODS 

The Chamonix Valley. Chamonix is a city (altitude, 1050 m) 
located at the foot of Mont Blanc in the French Alps. Its pop­
ulation is 9829 inhabitants, the valley is 27 km long, with a 
south-north orientation. The population of the vvhole valley 
includes 12,927 inhabitants (49.4% of whom are male, and 
50.6% of whom are female) and thousands of tourists. 

Surveillance modalities. As soon as the outbreak vvas in­
vestigated, the surveillance was started. All the'physicians were 
informed abóut Q fever and the outbreak investigation. Several 
groups of patients were coiisidered. Systematic serologic testing 
was proposed for patients known to be at risk for developing 
chronic Q fever—that is, pregnarit women, patients wilh any 
valvular or vascular abnormahty, and immunocompromised 
patients (those with HIV infection or cancer and those receiving 
corticosteroid therapy). Serologic testing for Q fever was also 
performed for patients with chnical symptoms evocative of Q 
fever (e.g., fever wilh or wilhout headaches, flultke syndrome, 
myalgia, arthralgia, and liver involvement). Moireover, any per­
son wishing to be tested for any reason could be sampled, and 
any physician could recommend serologic testing i f he or she 
believed it was necessary. 

Blood samples were drawn in private laboratories, and every 
couple of days, they vvere sent lo the National Reference Center 
for Rickettsial Diseases in Marseille, France. The epidemiolog­
ical and clinical data lhat were collected and sent to the National 
Center for Rickettsial Diseases included data on sex, date of 
birth, term Of pregnancy, symptomatology (and date of onset), 
the physician, and hospitalization. 

During the case-control study. 111 control subjects were 
tested. These control subjects were randomly selected from 
nonfebrile persons who vyere present in the Chamonix Valley 
during the period of the outbreak exposure. Thus, all of them 
can be considered, to be asymptomatic. 

Serologic tests. Because of the frequency of asymptomatic 
infections (60%) [1], which lead lo such patients having sirnilar 
risks of evolution to chronic Q fever, the case definitions were 
based ori results of serologic tests. Indirect immunofluorescence 
assays were performed as described elsewhere [6]. Under the 
usual diagnostic conditions, in our hands, a sérum sample is 
considered to be diagnostic of evoliilive Q fever (acute ór 
chronic) when the phase II IgG tiler is &200 and the phase II 
IgM titer is &50, or vyhen seroconversion has been noted. In 
the context of an epidemic, when the positive predictive value 
vyas increased, it was important to enhance the sensitivity of 
serologic testing. Therefore, a cutoff value that was 1 dilution 
lower (i.e., a phase II IgG titer S=100 and/or a phase II IgM 
titer &25) was considered for the diagnosis of acute cases. A 
diagnosis of chronic fever is considered when the phase I 
IgG tiler is 2=800 [6]. 

Statistical analysis. Frequencies of qualitative data were 
compared using Pearson's test or Fisher's exact test with the 
use of Epilnfo softvvare, version 6,04fr (Centers for Disease 
Control and Prevention and EpiConcept)! A difference was 
considered to be statistically significant when P<.05. 

RESULTS 

Physician participation. A total of 73 different physicians 
sent to the laboratory serum samples that were obtained from 
their patients. Twenty-three local physicians had testing per­
formed for >10 patients. The 2 obstetricians sent serum samples 
obtained from 219 and 101 pregnant women; the cardiologist 
sent serum samples obtained from 40 patients; and the 9 most 
active general practitioners sent serum samples obtained from 
31 to 53 patients. 

Froin 30 August 2002 through 31 luly 2003, a total of 1946 
serum samples obtained from 1089 persons underwent testing. 
A total of 101 cases of acute Q fever (9.3%) and 5 cases of 
chronic Q fever (0.5%) were diagnosed (table 1). 

Pregnant women. A total of 891 serum samples, obtained 
from 376 pregnant women, were tested during pregnancy. Of 
the women, 350 had ongoing pregnancies, 11 had testing per-

Clinical Expression of Q Fever • CID 2007:44 (15 January) • 233, 



Table 1. Summary of patient groups and results of serologic testing for Coxiella burnetii after an 
outbreak of Q fever in the Chamonix Valley In the French Alps, August 2002 through July 2003. 

No. (% of patients 

Patient group, Serum samples With acute With chronic With residual 
by presentation or risk factor tested, no. All Q fever Q fever antibodies 

All 1907 1067' 101 (9.3) 5 (0.5) 59 (5.4) 
Pregnancy 891 376*' 11 (2.6) 1 (0.3) 21 (5.5) 
Cardiac abnormality 177 91 5 (5.5) 1 (1.1) 7 (7.7) 
Immunodeficiency 27 19 0 0 0 
No known risk factor 812 578 85 (14.7) 3 (0.5) 31 (5.4) 

Symptomatic 254 71 (27.9) 3 (1.2) 11 (4.3) 
Asymptomatic 324 14 (4.3) 0 20 (6.2) 

Total includes 379 pregnancies lamong 376 women). 
" The 376 pregnant women had a total of 379 pregnancies: therefore. 379 was used as the denominator in the 

calculation of percentages of pregnant patients. 

formed shordy after normal delivery, and 18 had testing per­
formed after spontaneous abortion. A total of 379 pregnancies 
were considered, because 2 women had 2 normal consecutive 
pregnancies during the surveillance and 1 woman had a normal 
pregnancy after abortion. The mean age ( ± SD) of these women 
was 31 ± 7 years. One hundred eighty-eight women had a 
single serum sample tested, 77 women had 2 serum samples 
tested, and 111 women had S=3 serum samples tested. 

The results of serologic tests were negative for 343 (90.5%) 
of 379 pregnancies, for 317 (90.6%) of 350 ongoing pregnan­
cies, and for 18 (100%) of 18 abortions, as well as for 8 (72.7%) 
of 11 women after deUvery. Acute Q fever was diagnosed in 11 
women (2.6% of 379 pregnancies), one of whom later devel­
oped a profile of chronic infection. The results also showed 
residual antibodies (phase II IgG without IgM) in association 
with 21 (5.5%) of 379 pregnancies (in 19 [5.4%] of 350 ongoing 
pregnancies and in 2 [18.2%] of 11 women afler delivery). For 
4 pregnancies, the data were not sufficient to draw conclusions 
(i.e., a single serum sample had IgG and/or IgM titers below 
the cutoff value). 

Most (371 of 376) of these pregnant women were asymp­
tomatic, whereas 5 (1.3%) had fever, 1 complained of headache, 
and 1 had fatigue. One woman who had testing performed had 
a suspected diagnosis of pericarditis. Four of these symptomatic 
women had negative lest results. 

All 11 women who had positive test results were treated 
according to our protocols (with trimethoprim-sulfamethox­
azole, 160 mg/800 mg twice daily until dehvery [12]) and were 
carefully monitored. One of them seroconverted and then ex­
hibited antibodies typical of chronic infection al month 8 of 
pregnancy. After delivery, this patient received treatment, as for 
any patient with chronic Q fever, according to our protocols 
(i.e., doxycycline plus hydroxychloroquine sulfate [14]). 

Persons with cardiac involvement. A total of 177 serum 
samples that were obtained from 91 persons with cardiac ab­

normalities were tested. Seventy-four patients had a known 
valvular abnormahty, 6 had cardiopathy, 1 had myocarditis, 1 
had pericarditis, and 3 had a coronary vascular graft. The 6 
remaining persons had a nonspecified "cardiologie problem." 

The mean age ( ±SD) of the study participants with cardiac 
involvement was 65 ± 17 years of age. The ratio of male to 
female subjects was 0.91 (43 male and 47 female subjects). 
Sixty-two persons had a single serum sample tested, 14 persons 
had 2 serum samples tested, and 15 persons had 5=3 serum 
samples tested. 

A total of 5 persons (5.5%) had acute Q fever diagnosed; 
one of these persons later experienced endocarditis. Seven 
persons had residual antibodies. Most (74 of 91) of the pa­
tients were asymptomatic. Of the 6 patients who experienced 
fever, 2 had negative test results, 3 were considered to have 
acute Q fever (one case of which became chronic), and 1 had 
residual antibodies. 

Of the 5 patients who had acute Q fever diagnosed, 4 could 
be treated with doxycycline plus hydro.xychloroquine sulfate 
and monitored for 1 year according to our protocols. Unfor­
tunately, and as expected, the patient who was not treated later 
had a chronic form of Q fever develop. 

Persons with immunodeficiencies. A total of 27 serum sam­
ples obtained from 19 persons (5 male and 14 female subjects; 
mean age [±SD], 58 ± 20 years) were tested. The reported 
causes of immune suppression vvere as follows: solid or hema­
tologic cancer (n = 14), immunosuppressive treatment (n = 2), 
HIV infection (n = 2), and an unspecified cause (« = 1). Four 
(21.1%) of 19 patients were symptomatic; 3 of the 4 patients 
had fever (which was associated with nausea in one patient and 
with sore throat in 1 patient). One patient complained of fatigue. 
None of these patients had positive test results. 

Patients without known risk factors. A total of 812 serum 
samples were obtained from this group of 578 patients and 
were tested; 461 (79.8%) of these patients had negative test 
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Table 2. Comparisons of the prevalence of Q fever, by patient 
group and sex, in the Chamonix Valley in the French Alps, August 
2002 through July 2003. 

Patient group, 
by presentation and risk factor 

Patients with 
Q fever, n/N (%)" 

Male Female 
No known risk factor 51/259 (19.7) 34/319 (10.5) .002 

Symptomatic 49/142 (34.5) 24/112 (21.4) .02 
Asymptomatic 2/117 (1.7) 10/207 (4.8) .15 

Cardiac abnormality 3/43 (6.9) 2/47 (4.2) .57 
Immunodeficiency 0/5 (0) 0/14 (0) NA 

All 54/307 (17.6) 36/380 (9.5) .002 

° Data are no. of patients with Q fever/total no. of patients tested (% of 
patients with Q fever). 

results, 85 (14.7%) had acute Q fever, and 31 (5.4%) had re­
sidual antibodies. Three patients with acute Q fever were later 
found to have antibodies compatible with the presence of 
chronic infection. Data were not sufficient to draw conclusions 
for one patient. 

One group of 254 patients had a chnical presentation com­
patible with a diagnosis of acute Q fever. Of these patients, 169 
(66.5%) had negative test results, U (4.3%) had residual an­
tibodies, and 71 (27.9%) had acute Q fever. Three of these 71 
patients had Q fever that eventually become chronic. The first 
of these 3 patients was a 36-year-old man who was symptomatic 
in July 2002 and who was considered to have endocarditis 
because he had an aortic insufficiency, with no vegetation noted 
on ultrasound examination. The second patient was a 78-year-
old woman who had a history of pulmonary tuberculosis. She 
was symptomatic in July 2002. Findings of cardiac uhrasonog-
raphy were normal. A thoracic CT scan demonstrated a residual 
pulmonary opacity. The third patient was a 44-year-old man 
who was symptomatic in July 2002 and who experienced relapse 
in August 2002. His first serum sample (obtained on 13 August 
2002) had a negative test result, and the result for his second 
sample (obtained on 31 December 2002) demonstrated a 
chronic profile. No clinical and evolutive data were available. 

The second group of 324 patients was asymptomatic. Of 
those patients, 290 (89.5%) had negative rest results, 14 (4.3%) 
had recenüy been exposed to C. burnetii, and 20 (6.2%) had 
received a positive serologic test result, although it was below 
the cutoff for diagnosis of evolutive disease. 

When we compare these 2 groups by use of the test, the 
rate of positive results was higher among the group of symp­
tomatic patients (27.9%) than among the group of asymptom­
atic patients (4.3%) (OR, 8.59; 95% CI, 4.6-16.9; P <.00I). 

Serum samples for which data were not available. Thirty-
six serum samples for which data were not available were sent 
to the laboratory All samples tested negative, except for those 

obtained from 3 patients who exhibited low titers of phase II 
IgG, without IgM. 

Control subjects. Of the 111 asymptomatic control subjects 
who underwent testing, 1 (0.9%) had serologic titers (phase II 
IgG, 50; phase II IgM, 25) corresponding to our definition of 
acute Q fever. 

Comparisons between groups. For this comparison, we 
considered the groups as previously defined: pregnant women 
in = 11); patients with cardiac involvement {n = 5); patients 
with knmunodeficiency [n = 0); and patients without known 
risk factors, who were known as "other" patients (n = 85); and 
control subjects (n = 1). We considered the patients who met 
the case definition to be symptomatic. 

Under these conditions, pregnant women vvere less often 
symptomatic (1 of 11 such patients was symptomatic) than 
were patients with cardiac involvement (3 of 5 such patients 
were symptomatic) (OR, 0.07; 95% CI, 0-1.61; P = .029). They 
were also less often symptomatic than the other patients (71 
of 85 such patients were symptomatic) (OR, 0.02; 95% CI, 0-
0.17; P< .001). Pregnant women were also less often symptom­
atic than nonpregnant women (48 of 54 nonpregnant women 
with a diagnosis of acute Q fever [in other groups]) (OR, 0; 
95% CI, 0-0.07; P<.001). 

Incidence of acute Qfever, by sex, age, and patient group. 
Table 2 shows the comparison of cases of acute Q fever among 
the previously defined patient groups, according to sex. A dif­
ference was found when all patients were compared: more cases 
of acute Q fever were diagnosed among 307 male subjects 
(17.6%) than among 380 female subjects (9.5%) (OR, 0.4; 95% 
CI, 0.14-1.08; P = .002). A difference was also noted in the 
group of subjects without known risk factors: more cases were 
diagnosed among 259 males (19.7%) than among 319 females 
(10.5%) (OR, 2.06; 95% CI, 1.25-3.39; P = .002). In the sub­
group of symptomatic patients, more cases were also diagnosed 
among 142 males (34.5%) than among 112 females (21.4%) 
(OR, 1.9; 95% CI, 1.06-3.58; P = .02). 

Of the group of people without known risk factors, 23 chil­
dren «15 years of age were tested. Of these children, U were 
boys and 12 were girls. Nine (5 boys and 4 girls) reported 
symptoms that included fever. Three (13.04%) of the 23 chil­
dren had acute Q fever diagnosed, and 2 of these children were 
symptomatic (i.e., they had fever). 

Table 3 summarizes the data on age and sex for patients with 
serologically defined cases of acute Q fever: pregnant women 
were the patients who were less often symptomatic (9.1%), 
whereas the rate of symptomatic cases was shghlly higher 
(33.3%) among children and was much higher among adult 
nonpregnant females and males >14 years of age (75% and 
90.6%, respectively). The statistical comparison shows a sig­
nificant difference between pregnant women and adult males 
(OR, 96; 95% CI, 9.1-4244; P < .001 ), between pregnant women 
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Table 3. Comparisons between pregnant women, children, non­
pregnant females, and males, in terms of Q fever seroprevalence 
and symptomatic cases. 

No. (%) of patients 

With acute Who were 
Patient group Tested Q fever symptomatic 

Persons >14 years of age 
Males 293 53 48 (90.6) 
Nonpregnant females 360 32 24 (75) 

Children" «14 years of age 23 3 1 (33.3) 
Pregnant women 379 11 1 (9.1) 

" Both sexes. 

and nonpregnant women (OR, 40; 95% CI, 4.2-1787; P< 
.001), and between adult males and children (OR, 19.2; 95% 
Cl, 0.78-1154; P = .038). The small number of cases did not 
permit demonstration of the differences between pregnant 
women and children (P = .09), between males >14 years of 
age and nonpregnant women (P = .054), and between adults 
and children (P = .07). 

D I S C U S S I O N 

Knowledge regarding Q fever in humans has widely increased 
during the past decade, mainly in terms of understanding its 
pathophysiology [7, 8], the chnical presentations of acute [1, 
15-17) and chronic cases [7], and the specific populations at 
risk for chronic infection (e.g., people with valvrular disease, 
pregnant women [18], immunocompromised hosts [1, 15], and 
children [19, 20]). Diagnosis of Q fever has been improved in 
terms of molecular testing, by use of real-time PCR [21, 22]. 
Treatment strategies, including drug testing and monitoring, 
have been proposed for acute [1] and chronic [14] cases, as 
well as for specific hosts, such as pregnant women [12] or 
patients with valvular damages. 

To our knowledge, the present study reports, for the very 
first dme, active serologic surveillance of Q fever in humans, 
for 1 year after a large outbreak that occurred in a tourist area 
and for which there was no removable source of C. burnetii. 
This surveillance has demonstrated its feasibihty. The efficiency 
of the surveillance was also demonstrated, because a total of 
101 patients with acute Q fever and 5 with chronic Q fever 
had Q fever diagnosed and then were monitored. Moreover, 
this is the first outbreak in which asymptomatic, acute, and 
chronic infections were diagnosed. We also confirmed that 1 
patient can have acute Q fever evolve to chronic Q fever. 

In terms of knowledge of Q fever, we have been able to show 
a difference in the clinical expression of Q fever, according to 
sex and age: although not statistically significant, because of 
the small number of cases, a higher rate of symptomatic cases 
may be confirmed among adult males (91%) than among fe­

males (75%), as described in most of epidemiological studies 
[1, 7], and as explained in animal models by the protective role 
of 17/3-estradiol, the adult female hormone, which could also 
explain why the sex ratio is biased only after puberty [13]. 
Maltezou et al. [19, 20] have shown that the clinical expression 
of Q fever in children <14 years of age was much lower than 
that in adults. Again, although nonsignificant, clinical expres­
sion was 2.6 limes lower in children (33%) than in adults of 
both sexes (85%). We were able to show a significant difference 
beUveen men and children. 

We demonstrated that pregnant women were less symptom­
atic than other women and other patients. Q fever durmg preg­
nancy was known to be likely asymptomatic [12], which was 
the case in our series, because only 1 of the 11 pregnant women 
who had Q fever diagnosed was symptomatic. The conditions 
of the surveillance among pregnant women (mvolving 2 con­
cerned obstetricians who tested all pregnant women they mon­
itored) can be considered to be the conditions of a survey. 
Under these conditions, 11 cases have been diagnosed among 
379 nonselected pregnancies (with 1 case developing per 34 
pregnancies), which is much more common, under this epi­
demic conditions, than was estimated in Martigues, France, an 
area of high endemicity (where 1 case developed per 415 preg­
nancies) [23]. 

The present study also let us observe an evolution from acute 
to chronic Q fever in 5 patients: a pregnant women and a 
patient with valvular abnormalities (who both reftised the an­
tibiotic prophylaxis), as well as 3 patients without known risk 
factors. The necessity of systematic follow-up of acute cases 
after such an outbreak has recenüy been emphasized [24], as 
has the importance of the detection of minimal valvular diseases 
among patients with acute Q fever [25). 

In conclusion, to our knowledge, this was the very first time 
that such a surveillance was conducted during and after the 
epidemic, showing its feasibihty and usefulness. Thus, under 
epidemic conditions (when >5 grouped cases are noted within 
1 month), our advice is to test (once) any person considered 
to be at risk (as defined above). This surveillance was especially 
active among pregnant women, demonstrating that such 
women are less symptomatic than any other patients with acute 
Q fever. This enhances the importance of systematic testing 
during pregnancy in areas where Q fever is prevalent: under 
standard conditions, a pregnant woman should be tested when 
febrile or after any abnormal delivery. Under epidemic con­
ditions, or in populations with frequent animal contacts, our 
advice is to test any pregnant woman. Those with positive test 
results should be treated and monitored. Pregnant women with 
negative test results should be tested every month until delivery. 
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Wetenschap 

Q fever: een overzicht 

j. Miiskens^'^ M. H. Mars' en P. Franken' 

Overzichtsartikel 

SAMENVATTING 

Q fever is een zoönose. De infectie komt wereldwijd voor 
bij vele diersoorten en de mens en vvordt veroorzaakt 
door de gramnegatieve bacterie Coxiella hurnetii. Her­
kauwers vvorden beschouwd als de belangrijkste besmet­
tingsbron voor de mens. De belangrijkste besmettings-
roufc bij dc mens is liet inhaleren van besmette fijne 
partikeltjes. 
Abortus is het belangrijkste klinische verschijnsel bij 
herkauwers. Tijdens en na de abortus scheidt een dier 
grote hoeveelheden bacteriën uit via de placenta en 
andere vaginale excreta. De kiem komt ook voor in melk 
en mest. Na uitscheiding kan de kiem lang overleven in 
de buitenlucht en over grote afstanden verspreid worden. 
Zowel in Nederland als in meerdere andere landen is de 
seróprevalentie bij rundvee vrij hoog. Een infectie kan 
worden gediagnosticeerd door het aantonen van antistof­
fen tegen de bacterie of door het aantonen van de bacte­
rie zelfdoor middel van een PCR-techniek. Het effect van 
het toedienen van antibiotica en vaccins voor therapeu­
tische of preventieve doeleinden is nog onduidelijk. Tot 
op heden zijn er wereldwijd nog geen effectieve bestrij­
dingsprogramma's ontvvikiceld. 

SUMMARY 

Q fever: an overview 
Q fever, a zoonosis caused by Ihe gram-negative bacterium 
Coxiella bumetii, occurs worldwide and affects both humans 
and animals. Ruminants are considered to be the main source 
of infection of humans, with the main route of infection being 
through itihalalion of the organism of fine-particle aerosols. 
Abortion is the main clinical sign in ruminants. During and 
afler aborlion, large quantities of the bacterium are shed via 
the placenta and other vaginal secretions. The bacterium may 
also be present in faeces and milk. The bacterium can siinive 
for a long time in the environmenl afler shedding and can be 
spread over long dislances. 
Seroprevalence among cattle is rather high in the Nether­
lands and in many other countries. Infection is diagnosed by 
delecting antibodies against the bacterium or the bacterium 
itself by means of a PCR method. The efficacy of using antibi­
otics or vaccines for treatment or prevention of the disease in 
cattle is still unclear, and there are currently no effective dis­
ease control programmes. 

Tijdschr Diergeneeskd 2007; 132: 912-917. 
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INTRODUCTIE 

Q fever, ook wel Q-koorts genoemd, is een wereldwijd voor­
komende infectie bij mens en dier. Het is een zoönose, die 
veroorzaakt wordt door de bacterie Coxiella biirneiii. De let­
ter Q komt of van het woord 'Query', wat vraagteken betekent 
(de verwekker van de ziekte was namelijk lang onbekend), of 
van Queensland (Australië), waar de ziekte in 1935 voor het 
eerst is beschreven bij slachthuispersoneel (20). Deze ziekte-
uitbraak is nader onderzocht door Burnet. Min of meer tege­
lijkertijd werd de kiem ook gevonden in de Verenigde Staten 
door Cox, die de bacterie isoleerde uit teken. Cox en Bumet 
zijn door de naamgeving van de bacterie verbonden gebleven. 
De bacterie vvordt wereldwijd gevonden, met uitzondering 
van in Nieiiw-Zeeland (65). Het reservoir is de dierenwerelti, 
waarbij de bacterie in zeer veel diersoorten is gevonden: wilde 
dieren, gedomesticeerde dieren, diverse vogels, zoogdieren en 
allerlei insecten. Bij besmetting van (wilde) dieren spelen 
teken mogelijk een rol (44, 58), maar dit vvordt betwijfeld 
door andere onderzoekers (47, 52). 
In dit artikel zal vooral aandacht vvorden besteed aan Q fever 
bij het rund. Daamaast zullen een aantal belangrijke aspecten 
van de ziekte bij de mens en andere diersoorten, met name bij 
schapen en geiten, worden beschreven. 

BACTERIE 

Coxiella biirneiii is een obligaat intracellulaire, gramnegatie­
ve bacterie. Eerder werd de kiem geschaard onder de Rickett­
siae; nu behoort deze tot dc orde van de Legionellae, in de 
familie Coxiellaceae waarvan Coxiella burnetii het enige 
species is. 
De bacterie heeft twee vormen, namelijk een 'small cell'-
variaiit (SCV) en een 'large cell'-variant (LCV). Deze vor­
men zijn te onderscheiden met behulp van elektronenmicros-
copie. De SCV is zeer resistent tegen chemische invloeden, 
uitdroging, hoge en lage temperaturen en vvordt soms ook wel 
'spore' genoemd. De SCV is zeer stabiel in aërosolen (in in­
gedroogde dierlijke cellen) en is zeer infectieus. De SCV 
wordt bij entree in een gastheer (dier of mens) gefagocyteerd 
door macrofagen en vormt zich vervolgens in de fagocyt om 
tot LCV Als LCV vermeerdert de kiem zich in de fagocyten 
en blijft daar persistent aanwezig. 
Coxiella burnetii heeft twee antigène fasen: fase I en fase II. 
Wanneer de bacterie direct vanuit een dier of mens wordt on­
derzocht, is deze in fase I ; wanneer de bacterie enkele malen 
gekweekt is op celcultuur of bebroede kippeneieren, is deze 
in fase II. 
Deze antigène variatie heeft zijn oorsprong in een verande­
ring in de LPS-laag (lipo-polysaccharideiaag) van de bacte­
rie. In fase I is de LPS-laag compleet en zorgt er onder meer 
voor dat de immuunglobulinen van de gastheer gehinderd 
worden om te binden aan de oppervlakte-eiwitten van de bac­
terie, daarmee een effectieve af\veerreactie verstorend. In 
fase I is Coxiella burnetii zeer infectieus en virulent. In fase 
II heeft het LPS een andere suikersamenstelling en is het LPS 
korter. Hierdoor krijgen immuunglobulinen de kans de bacte-
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rie te naderen en onschadelijk te maken. Deze variatie in an­
tigène fasen (fase I en fase II) is analoog aan 'smooth'- en 
'rough'-varianten van andere gramnegatieve bacteriën. Dit is 
van belang in de diagnostiek en de vaccinbereiding (23, 48, 
65). Coxiella 6i/r«e/;7-isolaten zijn genetisch sterk homo­
geen, maar met restrictie-enzymtechnieken kunnen vvel ver­
schillende stammen vvorden onderscheiden. 

ZIEKTE BIJ DE MENS 

Humane infecties zijn afkomstig uit het dierreservoir. Scha­
pen, geiten en nmderen vvorden gezien als de belangrijkste 
bron voor humane infecties (48). Ook katten, honden en 
knaagdieren zijn mogelijke bronnen voor humane infecties 
(23, 37, 49). Infecties van mens op mens zijn zeldzaam (23). 
De belangrijkste porte d'entrée bij de mens is het respiratoire 
slijmvlies of de conjunctiva en waarschijnlijk is oolc het in­
testinale slijmvlies een mogelijke route. Na entree volgt een 
hematogene verspreiding en een systemische infectie. Bij de 
mens is dc infectie meestal zelflimiterend. Waarschijnlijk 
persisteert de bacterie soins in het baannoederslijmvlies en 
in melkklieren (26). C. burnetii is, net als bij dieren, ook bij 
mensen in placenta en moedemielk aangetoond (52). 
De ziekteverschijnselen bij de mens zijn divers. Een groot 
deel van de infecties gaat symptoomloos voorbij. Wanneer er 
vvel verschijnselen optreden, bestaan ze in de acute fase uit de 
volgende griepachtige symptomen: langdurig (zeven tot tien 
dagen) hoge koorts, hoofdpijn, spierpijn, geen eetlust, misse­
lijkheid, braken, diarree, hoesten en pijn op de borst (24,48, 
52). Een atypische pneumonie of leverontsteking vvordt vaak 
gezien. De incubatietijd is twee tot vier weken, soms zelfs zes 
weken. Wanneer de infectie clu-onisch verioopt, kan een en­
docarditis ontstaan. Dit kan jaren na de oorspronkelijke in­
fectie nog manifest vvorden. Andere verschijnselen zijn abor­
tus, doodgeboorte (48) en chronische vermoeidheid (26,48). 
Meestal herstellen mensen met Q fever. Wanneer de infectie 
chronisch is geworden, sterft echter 1 tot 11 procent (23). 
In diverse landen zijn grote uitbraken van Q fever beschreven. 
Zes werknemers van een vleesverwerkende fabriek in Schot­
land moesten worden opgenomen in het ziekenhuis (43). In 
Frankrijk is ook een uitbraak beschreven die gerelateerd was 
aan een slachthuis (17). Bij een uitbraak in een school in 
Groot-Brittannië was de infectie waarschijnlijk afkomstig van 
vijf geiten die werden gehouden op school (34). In een Frans 
onderzoek werden humane gevallen geassocieerd met een 
mistralwind die een maand eerder had plaatsgevonden in een 
periode kort na de aanvang van het lammerseizoen (60). 
In Nederiand is de ziekte bij mensen meldingsplichtig. Tot 
2007 werden jaariijks circa twintig gevallen gemeld. Alge­
meen vvordt verwacht dat dit een sterke onderschatting is van 
het werkelijke aantal ziektegevallen, vooral omdat de symp­
tomen zo divers zijn en de diagnostiek gecompliceerd is (24). 
In 2007 werd echter een groter aantal humane infecties vast­
gesteld. 

Besmettingsbronnen voor humane infecties zijn moeilijk te 
vinden omdat de kiem over grote afstanden met de wind kan 
worden verspreid, zeer resistent is en daarom lang kan overie­
ven. Hierdoor is hel mogelijk dat mensen besmet worden 
zonder direct contact met dieren (24, 62). Het drinken van 
gepasteuriseerde melk vvordt niet beschouwd als een bron 
van besmetting voor de mens (18). 
Mensen met Q fever worden behandeld met antibiotica. 
Daarbij vvordt onderscheid gemaakt tussen de behandelingen 

van de acute en de chronische fase. In de acute fase vvordt een 
kuur van veertien dagen doxycycline aanbevolen. Bij chroni­
sche infecties moeten antibiotica gedurende perioden van an­
derhalf tot driejaar vvorden genomen (24). 

KLINISCHE VERSCHIJNSELEN BIJ HERKAUWERS 

C. burnetii dringt vooral via de luchtwegen binnen. Bij dieren 
zijn (in tegenstelling tot bij de mens) primaire hart- of long­
infecties slechts zelden vastgesteld, behalve na experimentele 
infecties (50). In de chronische fase zijn bij dieren geen klini­
sche afwijkingen beschreven. 
Indien er klinische verschijnselen optreden bij alleriei dier­
soorten, is abortus in een gevorderd stadium van de dracht 
het belangrijkste symptoom (65). Naast abortus kunnen 
doodgeboorten, aan de nageboorte staan, baarmoederontste­
king en onvruchtbaarheid mogelijk ais klinische verschijnse­
len optreden. Placentitis is het meest karakteristieke kenmerk 
van Q fever. De placenta blijkt leerachtig en verdikt en kan 
grote hoeveelheden witgelig exsudaat bevatten aan de randen 
van de cotyledonen en ook tussen de cotyledonen. Soms kan 
het exsudaat roodbruin van kleur zijn. Kleine stolsels en vaat­
wandontsteking kunnen gezien vvorden bij histologisch on­
derzoek. Bij de geaborteerde kalveren en geiten- en schapen­
lammeren is pneumonie waargenomen. Meestal zijn de 
afwijkingen in de geaborteerde foeten niet specifiek (45). 
In diverse landen is onderzoek gedaan naar het voorkomen 
van C. burnetii bij runderen met vruchtbaarheidsproblemen. 
In Italië hadden geaborteerde runderen ten opzichte van 'at 
random' onderzochte runderen significant vaker Q fever-anti-
stoften(!4). 
In een ander Italiaans onderzoek was twaalf procent van de 
138 onderzochte, geaborteerde ninderfoetiissen PCR positief 
(47). Soms wordt Q fever beschreven als mogelijke oorzaak 
van terugkomers (56), in een ander onderzoek is dat niet be­
vestigd (57). In een Japans onderzoek zijn 61 iitemsswabs 
van melkkoeien met vruchtbaarheidsproblemen onderzocht 
op de aanwezigheid van C. biirneiii en bij 21 procent werd de 
kiem aangetoond met PCR (31). In een onderzoek van Tain­
turier (59) is C. biirneiii beschreven als mogelijke oorzaak 
van metritis. 
Tot op heden is in Nederland de diagnose Q fever op basis 
van immunohistochemisch onderzoek van de placenta nog 
niet gesteld bij verwerpende runderen (66). 
Infectie van drachtige geiten en schapen kan abortus veroor­
zaken. Daamaast kunnen lammeren slap geboren worden 
(11). In Sardinië (Italië) was 10 procent van 372 onderzochte 
schapenfoetussen en 6 procent van vijftig onderzochte gei-
tenfoetiissen PCR-positief (41). 
Na een natuuriijke infectie treden de meeste vruchtbaarheids­
problemen op tijdens het eerste aflammerseizoen (12). Echter, 
Hatchette et al. (27) beschreven dat geiten ook chronisch geïn­
fecteerd kunnen vvorden, vvaarbij de uitscheiding van de kiem 
aangetoond werd tot twee aflammerseizoenen na de infectie. 
In Nederiand is op basis van immuunhistochemisch onder­
zoek van nageboorten van geaborteerde schapen en geiten de 
diagnose Q fever gesteld (66). 

DIAGNOSTIEK 

De diagnostiek berust op het aantonen van antistoffen tegen 
C. burnetii of uit het aantonen van het agens in weefsels, 
secreta of excreta. 
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Bij herkauwers zijn antistoften tegen C. burnetii aan te tonen 
met een Complement Bindingsreactie (CBR), zoals deze bij­
voorbeeld vvordt gebmikt in het intemationale handelsver­
keer (in Nederiand uitgevoerd door CIDC). De CBR heeft 
een matige gevoeligheid en na infectie duurt het vrij lang al­
vorens de test antistoffen aantoont (23). Er zijn diverse ELI-
SA-testen beschikbaar en deze zijn meestal gebaseerd op het 
aantonen van IgG tegen een combinatie van Fase I en II anti­
genen. Een beperkte vergelijking van testen is beschreven 
door Schmeer (54) en Behymer et al. (9). Dit zijn gedateerde 
shidies en de huidige ELISA-testen zijn daarin niet onder­
zocht. Dieren blijven na infectie waarschijnlijk maanden tot 
jaren seropositief (11,48). 
De detectie van het agens kan worden uitgevoerd met behulp 
van moleculair biologische technieken, zoals PCR en 'in situ' 
hybridisatie, immuunhistochemie of kweek in eetcultuur. Re­
cent zijn PCR-methoden beschreven en gevalideerd om het 
genoom van de bacterie aan te tonen (23, 29). Deze zijn rou­
tinematig in gebmik in diverse landen (Italië, Frankrijk). De 
meeste PCR-testen zijn gebaseerd op het veiTneerderen en 
detecteren van een conservatief deel van het genoom, het zo­
genaamde transposonlike element (Trans PCR). Dit kan met 
een enkelvoudige PCR (10) of een gevoeliger 'nested' PCR 
(47). Omdat C. burnetii celgebonden is, heeft een PCR in se­
rum waarschijnlijk vveinig waarde (door de afwezigheid van 
cellen), wellicht met uitzondering van de acute fase van de 
infectie (48). Ook zijn real time PCR-methodes beschreven, 
die ook kwantitatief gebmikt kimnen worden (26, 35). In 
melk kan de PCR vvorden gecombineerd met immunomagne­
tische separatiemethoden ( 16,42) of silica bindingsmethoden 
(40) om ook kleine aantallen kiemen op te sporen. De PCR 
kan met enige aanpassing ook worden toegepast op faeces 
(11), paraffinecoupes van weefsel (67), vaginaal slijm (vagi­
nale swabs) en faeces. Voor verworpen foeten wordt aangera­
den om hersenen en lever te testen met PCR (47). 
Met behulp van immuunhistochemische kleuring kan de bac­
terie worden aangetoond in weefsel. Deze techniek wordt uit­
gevoerd bij placenta's van verworpen vmchten, onder andere 
door GD in Nederiand (66). Deense onderzoekers hebben re­
centelijk met succes 'in situ' hybridisatie gebmikt voor het 
aantonen van C burnetii in placentaweefsel (33). Voor het 
isoleren van de bacterie door middel van kweek in celcultuur 
is een speciaal toegerust laboratorium (biosafety level 3) 
nodig. De kweekmethode wordt in Nederiand noch bij de ve­
terinaire noch bij de humane diagnostiek toegepast. 

UITSCHEIDING VAN DE KIEM 

C. burnetii wordt door een dier op verschillende manieren 
uitgescheiden. De afgelopen decennia zijn hierover meerdere 
onderzoeken uitgevoerd. De resultaten liiervan zijn moeilijk 
te vergelijken, met name omdat in diezelfde periode de diag­
nostische methoden sterk zijn veranderd. De laatste jaren is 
bij veel onderzoeken gebruikgemaakt van de PCR-techniek. 
Excreta waarmee de kiem door herkauwers wordt uitgeschei­
den, zijn: 
- Placenta. De bacterie vermeerdert zich sterk in de pla­

centa en wordt via de nageboorte en vmchtwater uitge­
scheiden (50). De hoeveelheid kiemen, die via de placenta 
wordt uitgescheiden, kan erg groot zijn. Waarden van meer 
dan 10' kiemen zijn bij de ooi vastgesteld (6). 

- Foetus. Bij een onderzoek van geaborteerde mnderen was 
12 procent van de onderzochte foetussen PCR-positief op 

C. burnetii (47). 
- Vaginale excreta. In een onderzoek van To et al. (61 ) werd 

C. burnetii aangetoond in 21 procent van de 61 koeien met 
verminderde vmchlbaarheid in de vaginale excreta. Ook 
bij schapen kan de kiem met PCR worden aangetoond in 
vaginale swabs (10). Na kunstmatig opgewekte abortus bij 
geiten, scheidden deze tot veertien dagen na de abortus 
bacteriën uit via vaginale excreta (4). 

- Melk. In een studie in de VS werden koeien van een be­
smet koppel gevolgd waarbij gedurende enkele weken bij 
circa de helft van de koeien met PCR C. burnetii werd aan­
getoond in tankmelk (35). In Japan is met PCR in super­
marktmelk het genoom van C. hurnelii aangetoond, maar 
dit bleek bij inspuiting in muizen niet meer infectieus (30). 
In andere studies is de kiem gekweekt uit rauwe melk (21, 
40,53). De uitscheiding kan intemiitterend optreden en de 
uitscheidingsduur varieert (11). Na kunstmatig opgewekte 
abortus bij geiten scheidden deze tot 52 dagen na de abor-
Uis bacteriën uit via de melk (4). 

- Faeces. In het onderzoek van Guatteo et al. (25) werd bij 
veertig procent van de zestig besmette mnderen met PCR 
de kiem aangetoond in de faeces. Na experimentele be­
smetting van geiten scheidden alle dieren de kiem uit en 
deze uitscheiding duurde gemiddeld veertig dagen (4). 

- Sperma. In een Pools onderzoek is C. burnetii aangetoond 
in het spemia van seropositieve stieren (38). Dit lijkt ech­
ter geen belangrijke transmissieroute (45). 

Geïnfecteerde runderen kunnen de kiem in één of meerdere 
excreta uitscheiden. In Frankrijk is bij zestig runderen die 
PCR-positief waren in faeces en/of melk en/of vaginale uit­
vloeiing, nagegaan in vvelke mate ze positief waren in de drie 
genoemde excreta (25). Van de zestig runderen bleek slechts 
7 procent positief te zijn in alle drie excreta, 15 procent posi­
tiefin twee van de drie excreta en 78 procent was PCR-posi­
tief in één van de drie excreta. 

PREVALENTIE 

De eerste meldingen van Q fever zijn afkomstig van Austra­
lische en Amerikaanse onderzoekers. Vervolgens is de kiem 
wereldwijd in andere landen aangetoond bij diverse dier­
soorten. 

Nederland 
In totaal zijn 1160 sera, afkomstig van 234 melkveebedrijven 
met ademhalingsklachten bij het rundvee, in ! 987 onderzocht 
op Q fever door middel van een indirecte Elisa (op basis van 
fase II antigeen) (32). De seróprevalentie op dierniveau was 
21 procent. Op 37 procent van de bedrijven werd temninste 
één seropositief rund gevonden. In hetzelfde onderzoek was 
3,5 procent van 3603 schapen seropositief, terwijl slechts één 
geitensemm positief werd gevonden (n= 498). 
Het percentage seropositieve mnderen dat in Nederland voor 
exportonderzoek werd onderzocht door middel van de CBR, 
steeg in de periode 1994 tot 1997 van O procent tot 8 procent 
(1). Het aantal onderzochte monsters steeg in diezelfde peri­
ode van 290 tot 3018. 
In het winterseizoen 2005 tot 2006 is de tankmelk van 344 
aselect gekozen bedrijven onderzocht op Q fever met een in­
directe antistoffen-ELlSA (met een combinatie van fase I en 
II antigenen). Daarbij was 57 procent van de tankmelkmon­
sters positief Op basis van de testeigenschappen is berekend 
dat op 35 procent van de bedrijven minstens 30 procent van 
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de aanwezige mnderen besmet is. Verdeeld over de verschil­
lende categorieën tankmelkuitslagen (negatief tot hoog posi­
tief) zijn 96 bedrijven geselecteerd, waarvan per bedrijf 
25 mnderen van tenminste drie jaar oud individueel sero­
logisch zijn onderzocht. De prevalentie bij deze koeien was 
32,7 procent. Op 20 procent van de individueel onderzochte 
bedrijven was het percentage seropositieve mnderen kleiner 
dan IO procent, op 20 procent van deze bedrijven was meer 
dan 50 procent van de mnderen seropositief (51). 

Andere landen 
ln een Italiaans onderzoek zijn in totaal 1188 mnderen sero­
logisch onderzocht met behulp van een indirecte immuno-
fluorescentietest. De seróprevalentie was 14,4 procent (15). 
De seróprevalentie in de regio Campania (Italië) is berekend 
op 14 procent. Bij schapen was de seróprevalentie 12 procent, 
bij geiten 6 procent (16). In Oost-Turkije waren de seropreva­
lenties bij runderen en schapen 5,8 procent en 10,5 procent. 
Het percentage seropositieve rundveebedrijven was 35 pro­
cent, bij de schapenbedrijven was dit 45 procent (19). 
Gedurende de jaren 2001 tot 2003 zijn van 316 bedrijven in 
de Verenigde Staten tankmelkmonsters onderzocht door mid­
del van de PCR-techniek (35). De monsters zijn niet aselect 
genomen. De prevalentie over de drie jaren was gemiddeld 
94,3 procent. Tankmelkmonsters afkomstig van 373 'at ran­
dom' geselecteerde bedrijven uit Wales en Engeland zijn on­
derzocht met behulp van een ELISA (46). Daarbij was 
21 procent van de monsters positief op antistoffen. 
In Frankrijk zijn verschillende serologische sUidies uitge­
voerd bij runderen, schapen en geiten. Mede omdat de selec­
tie van dieren en de wijze van diagnostiek verschillend was, 
is er een wijde 'range' van de prevalenties. De uiterste waar­
den van de prevalenties op dierniveau zijn bij mndvee, scha­
pen en geiten respectievelijk 1 tot 15 procent, O tot 20 procent 
en 2 tot 12 procent; op koppelniveau zijn deze waarden 39 tot 
73 procent, O tot 89 procent en 10 tot 40 procent (22). 
In Duitsland is een toenemend aantal besmette bedrijven met 
herkauwers per jaar gemeld, van gemiddeld 71 bedrijven per 
jaar in de zeventigerjaren, tot 303 bedrijven per jaar in de 
negentiger jaren (28). Hierbij moet wel vermeld vvorden dat 
Q fever bij dieren in Duitsland meldingsplichtig is. 

THERAPIE EN PREVENTIE 

Therapeutisch en preventief zijn er enkele (mogelijke) opties: 
(a) vaccinatie, (b) antibiotica, (c) opsporen en afvoeren van 
besmette dieren en (d) algemene maatregelen. 

Vaccinatie 
Vaccins tegen Q fever kunnen in twee groepen worden ver­
deeld, namelijk in vaccins die gebaseerd zijn op de Fase I of 
Fase II van de bacterie. Beide groepen vaccins kunnen ge­
maakt zijn van hele bacteriën of bacteriefracties. De resultaten 
van het toepassen van de vaccins waren niet altijd hetzelfde. 
Daarbij werden er soms ernstige reacties op de injectieplaats 
waargenomen (2). 
Mogelijk kan door vaccineren vvorden voorkomen dat herkau­
wers na infectie klinische verschijnselen gaan vertonen en 
wordl gezorgd dat ze geen of een sterk veriaagd aantal kiemen 
gaan uitscheiden. Na vaccinatie met een Fase I-vaccin is nage­
gaan ofdeze invloed had op de mate van uitscheiding van C. 
hurnetii in de melk van mnderen (13). Bij de niet gevacci­
neerde dieren bleek na besmetting 24 procent uitscheider te 

zijn, bij de gevaccineerde runderen was dit 1 procent. Een ver­
mindering van de uitscheiding is ook aangetoond in een ander 
onderzoek, waarbij tevens een bescherming tegen het optre­
den van abortus werd aangegeven. Na vaccinatie bleven de li­
ters gedurende ten minste twintig maanden vier keer hoger 
dan bij niet gevaccineerde mnderen (7). Bij mnderen zijn Fase 
I - en Fase Il-vaccins nog niet met elkaar vergeleken. Verwacht 
mag worden dat, net als bij geiten, Fase 1-vaccins het meest 
effectief zijn (22). Bij een vaccinatieproef bij geiten vermin­
derde een Fase I-vaccin zowel het aantal abortusgevallen als 
de excretie van kiemen in de melk sterk. Een Fase Il-vaccin 
beïnvloedde het percentage abortus en de excretie in de melk 
niet (5). 

Antibiotica 
C. burnetii is in vitro gevoelig voor meerdere antibiotica, on­
der andere tetracyclines en macroliden. Het is in de praktijk 
erg moeilijk om de effectiviteit in vivo te meten, met name 
omdat het erg moeilijk is om de kiemen te kweken en te tel­
len. Mogelijk kan hier een kwantitatieve PCR-methode wor­
den ingezet, maar daamiee vvorden ook dode kiemen gede­
tecteerd. 
Bij de behandeling met antibiotica wordt het injecteren van 
langwerkende oxytetracyclines als de beste aanpak be­
schouwd, hoewel moet worden betwijfeld of daamiee de uit­
scheiding via placenta (64), vaginale uitvloeiing (11) en melk 
(22) voldoende wordt tegengegaan. Bij kleine herkauwers 
lijkt behandeling met antibiotica op besmette bedrijven nog 
niet erg effectief (66). Wanneer bij herkauwers antibiotica al­
leen in het acute stadium effectief zijn (zoals bij mensen), dan 
is adequate vroegtijdige diagnostiek nodig. 
Er zijn nauwelijks studies beschreven over het effect van anti­
bioticumbehandelingen. Een orale behandeling met een dosis 
van 8 mg/kg/dag chloortetracycline gedurende dertig dagen 
is getest bij twee drachtige, C. burnetii uitscheidende, koeien 
(8). Bij één mnd stopte de uitscheiding in de mellc na de 
tvveede week van behandelen, bij de andere koe werd de uil­
scheiding intemiitterend. 
In Frankrijk wordl momenteel geadviseerd, indien men be­
sluit om op bedrijven met veel abortussen antibiotica toe te 
passen, tijdens de laatste maand van de dracht twee injecties 
met 20 mg/kg langwerkend Oxytetracycline toe te dienen met 
een interval van twee weken. Voor het temgdringen van uit­
scheiding in de melk zou een vergelijkbaar schema kunnen 
worden toegepast op het moment dat de dieren worden droog­
gezet. Het effect van dit behandelingsschema is nog on­
bekend en mogelijk zal dit schema in Frankrijk worden aan­
gepast als de resultaten van nieuwe onderzoeken bekend 
worden (22). 

Opsporen en afvoeren besmette dieren 
Hel opsporen en afvoeren van besmette, uitscheidende dieren 
is een van de maatregelen om overdracht van kiemen zowel 
binnen als tussen bedrijven te reduceren of te voorkomen. 
Directe of aërogene overdracht tijdens de geboorte of abortus 
speelt een belangrijke rol bij de besmetting van koppelgeno­
ten of dieren uit andere koppels. Deze besmetting kan ook op 
een later tijdstip plaatsvinden omdat de kiem zeer lang per­
sisteert in de omgeving. Het opsporen van uitscheidende die­
ren is moeilijk, onder andere omdat uiLscheiding intermitte­
rend is en dieren langdurig seropositief kunnen blijven terwijl 
ze de kiem niet meer uitscheiden. 
Het opsporen en afvoeren van uitscheidende nmderen heeft 
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een gunstig effect op de infecliegraad van de omgeving en 
lijkt effectief op bedrijfsniveau (36) en is dus aan te raden. 

Algemene maatregelen 
Besmetting met C burnetii kan aërogeen (aërosolen van in­
gedroogde faeces en vmchKvater) of oraal optreden. Bronnen 
van besmetting zijn nageboorte, vmchtwater, vaginale uit­
vloeiing, wol of huiden, rauwe melk of kaas, gemaakt van 
niet gepasteuriseerde melk. Landbouwhuisdieren vvorden be­
schouwd als de belangrijkste bron van humane infecties (44). 
De kiemen kunnen met de wind over grotere afstanden wor­
den overgebracht en daardoor humane infecties veroorzaken 
(60). Mogelijk kan ditzelfde optreden als oorzaak van infec­
tie van dieren. Deze mogelijke wijze van overdracht betekent 
dat moet vvorden voorkomen dat dieren grote hoeveelheden 
kiemen uitscheiden, die vervolgens via direct contact of aëro­
geen overgebracht kunnen vvorden naar andere dieren of 
mensen. 
Het is onduidelijk of de overdracht via andere transmissie-
routes, zoals sperma (38), vlooien (39) of wilde, bruine ratten 
(63) een rol van betekenis speelt. Nader onderzoek is hiervoor 
nodig. 
Naast de al genoemde maatregelen zijn op besmette bedrij­
ven een aantal algemene maatregelen wenselijk (22, 36, 65) 
zoals: 
- algemene hygiëne; 
- het vernietigen van strooisel dat mogelijk besmet is met 

baannoederinhoud (amnionvloeistof, nageboorte, etcetera) 
en dat is vrij gekomen tijdens en na de geboorte; 

- het vernietigen van placenta's en verworpen vmchten. Dit 
kan gebeuren door verbranding of door het zo snel moge­
lijk laten ophalen door de kadaverophaaldienst; 

- reinigen en desinfecteren van vloeren, voertuigen en ge­
bruiksvoorwerpen. Daarbij moet wel in ogenschouw wor­
den genomen dat de kiem bestand is tegen veel désinfec­
tantia. Werkzame desinfecteermiddelen moeten gedurende 
24 tot 48 uur vvorden toegepast (55). Werkzame désinfec­
tantia zijn: ethanol, gasvormig formaldehyde, 5% peroxi­
de, 0,05% hypochloriet (45). Mest kan vvorden behandeld 
met calciumcyanamide 0,6% gedurende één week (3); 

- hel afkalven/aflammeren in een aparte mimte; 
- geen dieren aankopen en zorgen voor een goede scheiding 

met dieren van naburige bedrijven; 
Ook ter preventie van humane infecties is een optimale 
hygiëne bij het geboorteproces belangrijk. Zwangere vrou­
wen moeten contact met risicodierenZ-niaterialen vemiijden. 

BESTRIJDINGSPROGRAMMA'S 

In Frankrijk is de benadering van deze ziekte de afgelopen ja­
ren veranderd. In 1997 moest bij een klinische uitbraak de 
melk bij 85°C gedurende dertig seconden gepasteuriseerd 
worden en moest daamaast het hele koppel geslacht worden. 
In 2004 is de regeling veranderd. De runderen hoeven niet 
meer geslacht te vvorden. Het pasteuriseren van de melk bleef 
gehandhaafd (72°C, vijftien seconden). Verwacht wordt dat 
in de komende jaren door ACERSA een nieuwe regeling 
wordt ingevoerd voor het diagnosticeren van Q fever en de 
aanpak van geïnfecteerde bedrijven. 
In Duitsland is een werkgroep bezig een plan van aanpak op 
te stellen voor besmette bedrijven. In de deelstaat Hessen is 
er een plan van aanpak voor bedrijven waar rauwe melk of 
rauwmelkse kaas geproduceerd vvordt (36). Deze bedrijven 

moeten jaariijks een tankmelk PCR laten uitvoeren. Wanneer 
met PCR C. biirneiii wordt aangetoond, worden nadere maat­
regelen genomen, bijvoorbeeld serologisch onderzoek, ver­
nietiging van de rauwmelkse kaas en geen verkoop van rauwe 
melk. De effectiviteit van de afzonderlijke maatregelen is niet 
bekend. 

DANKWOORD 

De studie is mogelijk gemaakt door financiële ondersteuning 
van het Productschap Zuivel (DKR). 

LITERATUUR 

1. Advies Q-koorts. Interdepartementale wcrkeroep zuönoscn, januari 
1999. 

2. Aitken ID. Clinieal aspects and prevention of Q fever in animals. Eur J 
Epidemiol 19S9; 5 (4): 420-424. 

3. Arricau-Bouvery N, Souriau A, Moutoussamy A, Ladcnisc K et Rodo­
lakis A. Etude de l'e.xcrétion de Coxielki biimelii dans un modèle expé­
rimental caprin et decontamination des lisiers par le cyanamide cal­
cique. Sème Rencontres Recherches Ruminants 2001; 153-156. 

4. Arricau-Bouvery N, Souriau A, Lechopier P and Rodolakis A. Experi­
mental Coxiella burnetii infection in prcenant goats: excretion routes. 
VetRes2003: 34: 423-433. 

5. Arricau-Bouvcrj' N, Souriau A, Bodier C, Dufour P. Rousset E and Ro­
dolakis A. Effect of vaccination with phase 1 and phase II Coxiella bur­
netii vaccines in pregnant goats. Vaccine 2005; 23(35): 4392-4402. 

6. Babudieri B. Q fever: a zoono.sis. Adv Vet Sei 1959;5:82-182. 
7. Behymer DE, Biberstein EL, Riemann HP, Franti CE, Sawyer M, Rup­

panner R and Crenshaw GL. Q fever (Coxiella burnetii) investigations 
in dairy cattle: challenge of immunity after vaccination. Am J Vet Res 
1975;37(6): 631-634. 

8. Behymer D, Ruppanner R, Riemann HP, Biberstein EL and Franti CE. 
Obsei-vation on chemotherapy in cows chronically infected with 
Coxiella burnetii (Q fever). Folia Vet Lat 1977; 7:64. 

9. Behymer DE, Ruppanner R, Brooks D, Williams JC and Franti CE. En­
zyme immunoassay for surveillance of Q fever. Am J Vet Res 1985:46: 
2413-2417. 

10. Berri M. Laroucau K. and Rodolakis A. The detection of Caxiella hur­
netii from ovine genital swabs, milk and fecal samples by the use of a 
single touchdown polymerase chain reaction. Vet Microbiol 2000; 72 
(3-4): 285-293. 

11. Berri M. Souriau A, Crosby M and Rodolakis A. Shedding of Co.xiclla 
burnetii in ewes in two pregnancies following an episode of Coxiella 
abortion in a sheep flock. Vet Microbiol 2002; 85: 55-60. 

12. Berri M, Rousset E, Hechard C, Champion JL. Dufour P. Russo P and 
Rodolakis A. Progression of Q fever and Co.xiella hiinietii shedding in 
milk after an outbreak of enzootic abortion in a goat herd. Vet Ree 
2005; 156: 548-549. 

13. Biberstein EL, Riemann HR Franti CE. Behymer DE, Ruppanner R. 
Bushnell R and Crenshaw G. Vaccination of dairy cattle against Q Fe­
ver (Co.xiella bumetii): Results of field trials. Am J Vet Res 1977; (38) 
2: 189-193. 

14. Cabassi CS, Taddei S. Donofrio G. Ghidini F. Piancastelli C. Flammini 
CF and Cavirani S. Association between Co.xiella burnetii seropositivi­
ty and abortion in dairy cattle of Northern Italy New Microbiol 2006; 
29 (3): 211-214. 

15. Capuano F, Landolfi MC and Monetti DM. Influence of three types of 
farm management on the seroprevalence of Q fever as assessed by an 
indirect immunolluorescenee assay Vet Ree 2001 ; 149 (22); 669-671. 

16. Capuano F, Parisi A, Cafiero MA, Pitaro L and Fenizia D. Coxiella hur­
netii-. what is the reality? Parassitol 2004; 46 (1-2): 131 -134. 

17. Carrieri MP, Tissot-Dupont H, Rey D, Brousse P, Renard H, Obadia Y 
and Raoult D. Investigation of a slaughterhouse-related outbreak of Q 
fever in the French Alps. Eur J Clin Microbiol Infect Dis 2002; 21 (I): 
17-21. 

18. Cerf O and Condron R. Coxiella bumetii and milk pasteurization: an 
early application of the precautionary principle? Epidemiol Infect 
2006; 134:946-951. 

19. Cetinkaya B, Kalenderm H, Ertas HB, Muz A, Arslan N, Ongor H and 
Gurcay M. Seroprevalence of coxiellosis in cattle, sheep and people in 

916 TIJDSCHRIFT vooR DIERGENEESKUNDE, DEEL 132, DECEMBER, AFLEVERING 23, 2007 



Wetenschap 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

theeast ofTiirkey Vet Ree 2000; 146 (5): 131-136. 
Derrick EH. "Q" fever, a new fever entity: clinical feamres, diagnosis 
and laboratory investigation. Med J Aust 1937; 2:281-299. 
Durand MP et Limouzin C. Un problème d'hygiène alimentaire: à pro­
pos du risque potentiel du lait de vaches infectées par Coxiella bumetii 
sur la santé humaine. Bull Acad NatI Vet 1983; 56:475-485. 
Fièvre Q: Rapport. Comité d'e.xperts spécialisé "Santé animale". 8 juin 
2004, France. 
Foumier PE. Marrie TJ and Raoult D. Diaanosis of Q fever. J of Clin 
Microbiol 1998; 36: 1823-1834. 
Gageldonk-Lafeber AB van, Koopmans MPG, Bosman A en Heijnen 
MA. Het voorkomen ran Q-koorts in Nederland. Infectieziekten Bulle­
tin 2003; 14: 173-177. 
Guatteo R, Beaudeau F. Descarsin \̂  Sellai E, Rodolakis A, Joly A et 
Scegers H. Fièvre Q: excretion mammaire, \aginale et fécale. Le Point 
Vétérinaire août-septembre 2005; no 258. 
Harris RJ, Storm PA, Lloyd A, Arens M and Marmion BP. Long-tenii 
peisistence of Coxicila burnetii in the host after primary Q fever. Epi­
demiol Infect 2000; 124: 543-549. 
Hatchette 'I'F, Hudson RC, Schlech VVF, Campbell NA, Hatchette JE, 
Ratnam S, Raoult D. Donovan C and Marrie TJ. Goat-Associated Q Fe­
ver: A New Disease in Newfoundland. Emerg Inf Dis 2001; 7: 413-
419. 
Hcllcnbrand VV, BreuerT and Petersen L. Changing Epidejniolouvof Q 
Fevcrin Gemiany 1947-1999. Emerg Inf Dis 2001"; 7: 789-796.̂ ' 
Henning K und Sting R. Aussagefàhigkeit von Stanip-Färbung, Anti­
gen-ELISA, PCR und Zelllcultur zinii Nachweis von Co.xiella burnetii. 
Berl Mtmch Tierärztl Wschr 2002; 115; 381 -384. 
Hirai A, Kaneko S, Nakama A, l.shizaki N, Odagiri M, Kai A, Sadama­
su K, Shinkai T, Yano K and Morozumi S. Investigation of Coxiella 
hurnetii contamination in commercial niilk and PCR method for the 
detection of C. burnetii in egg. Shokuhin Eiseigaku Zasshi 2005; 46 
(3); 86-92. 
Ho T, Ht\ve KK. Yamasaki N. Zhang GQ, Ogawa M. Yamaguchi T, Fu­
kushi H and Hirai K. Isolation of Coxiella bumetii from Dairy Cattle 
and Ticks, and Some Characteristics of the Isolates in Japan. Microbiol 
Immunol 1995; 39 (9): 663-671. 
Houwers DJ and Richardus JH. Infections with Co.xiella burnetii in 
Man and Animals in the Netherlands. Zbl Bakt Hyi> A 1987: 267: 30-
36. 
Jensen TK, Montgmery DL, J.aeger PT, Lindardt T, Agerholm JS, Bille-
Hansen V and Boye M. Application of fluorescent m situ hybridisation 
for dejiionstration of Co.xiella bumetii in placentas from niminant 
abortions. APMIS 2007; 115; 347-353. 
Jorm LR, Lightfoot NF and Morgan KL. An epidemiological study of 
an outbreak of Q fever in a secondary school. Epidemiol Infect 1990: 
104 (3): 467-477. 
Kim SG, Kim EH, Lafferty CJ und Dubovi E. Co.xiclki bumetii in Bulk 
Tank Milk Samples, United States. Emerg Inf Dis 2005; 11: 619-621. 
Kloppert B, Wolter \V, Zsehock M, Kabisch D, Hamann HP und Frost 
J W. Co.xiella bumclii als Zoonoseerreger unter besonderer Berücksich­
tigung der Leben.smittelhygiene. Dtsch tierärztl Wschr 2004; 111: 321-
323. 
Komiya T, Sadamasu K, Kang Ml, Tsuboshima S, Fukushi H and Hirai 
K. Seroprevalence of Coxiella bumetii infections among cats in diffe­
rent living environments. J Vet Med Sei 2003; 65 (9): 1047-1048. 
Kruszweska D, Tylewska-Wierzbanowska S. Isolation of Co.xiella bur­
netii from bull semen. Res Vet Sei 1997; 62 (3); 299-300. 
Loftis AD, Reeves WK, Szumlas DE, Abbassy MM, Helmy IM, Moria­
rity JR and Dasch GA. Sur\eillanee of Egyptian fleas for agents of pu­
blic health significance: Anaplasma, Bartonella, Coxiella. Ehrlichia, 
Rckettsia.andYersiniapestis.Ain JTrop Med Hyg 2006; 75 (1): 41-48̂  
Lorenz H, Jäger C, Willems H and Baljer G. PCR Detection of Coxiella 
burnetii from Different Clinical Specimens, Especially Bovine Milk, 
on the Basis of DNA Preparation with a Silica Matrix. AEM 1998; 64 
(11); 4234-4247. 
Masala G. Porcu R. Sanna G, Chessa G, Cillara G, Chisu V and Tola S. 
Occurrence, distribution, and role in abortion of Co.xiella bumetii in 
sheep and goats in Sardinia. Italy Vet Microbiol 2004; 99: 301-305. 
Muramatsu Y, Yanase T, Okabayashi T, Ueno H and Morita C. Detec­
tion of Coxicila bumetii in cow's milk by PCR-enzyme-linked immu­
nosorbent assay combined with a novel sample preparation method. 
Appl Environm Mircobiol 1997; 63 (6): 2142-2146. 
National Public Health Service for Wales. Outbreak of Q fever in Scot­

land. Infection of Communicable Diseases Services, 27th July 2006. 
44. Noriander L. Q fever epidemiology and pathogenesis. Microbes Infect 

2000; 2 (4); 417-424. 
45. OIE. Manual of diagnostics tests and vaccines for terresuial animals 

2004; 5th edition 1:387-398. 
46. Paiba GA, Green LE. Lloyd G, Patel D and Morgan KL. Prevalence of 

antibodies to Coxiella bumetii (Q fever) in bulk tank milk in Eneland 
and Wales. Vet Ree 1999; 144: 519-522. 

47. Parisi A, Fraccalvieri R, Callero M, Miccolupo A, Padalino I , Montag­
na C, Capuano F and Sottili R. Diagnosis of Co.xiella humctii-ielaled 
in Italian domestic ruminants using single-mbe nested PCR. Vet Micro­
biol 2006; 118: 101-106. 

48. Parker NR, Barralet JH and Bell A M Q fever Lancet 2006; 367- 679-
688. 

49. Pinsk-y RL, Fishbein DB, Greene CR and Gensheimer KE An outbreak 
of cat-associated Q fever in the United States. J Infect Dis 1991' 164 
(1): 202-204. 

50. Plommet M, Capponi M, Gestin J ct Renoux G. Fièvre Q e.xpérimenta-
le des bovins. Ann Rech Vet 1973; 4 (2), 325-346. 

51. Rapportage specifieke monitoring 2005-2006, GD 2006. In opdracht 
van Begeleidingscommissie Monitoring Rundvee. 

52. Richardus JH. Q koorts in Nederland-alom onbekend-. Infectieziekten 
Bulletin 1998; 9(1). 

53. Schaal E. Vorkommen von Coxiella bumetii in Nahrungsmitteln tieri­
scher Herk-unft. Beri Münch Tierärztl Wschr 1977; 90; 376-379. 

54. Schmeer S. Enzyniimmuntest (ELISA) zum Nachweis von IgGl-, 
lgG2- und IgM-Antikörpern bei der Q-Fieber-Infektion des Rindes. 
Zbl Bakt Hyg A 1985; 259; 20-34. 

55. Scott GH and Williams JC. Susceptibility of Coxiella burnetii to che­
mical disinfectants. Ann NY Acad Sei 1990; 590: 291 -296. 

56. Sting R, Simmert J, Mandl J, Seemann G, Bay F, Muller KF, Schmitt K 
and Mentrup T. Coxiella burnetii infections and infections with bacte­
ria of the genus Chlamydia in dairy cattle. Berl Munch Tierärztl 
Wochenschr 2000; 113: 423-430. 

57. Sting R, Kopp J. Mandl J, Seeh C, Seemann G, Kiminig P, Schmitt K 
and Mentrup T. Smdies of Coxiella burnetii infections in dairy herds 
with special regard to infections in men. Beri Munch Tierärztl Wochen­
schr 2002; 115; 360-365. 

58. Sting R, Breitling N, Oelune R and Kimmig R The occurrence of 
Coxiella biinietii in sheep and ticks of the genus Dcnnacentor in Ba­
den-Wuerttemberg. Dtsch Tierärztl Wochenschr 2004; 111 ; 390-394. 

59. Tainnirier D. Metrites en série chez la \ aclic pro\ oquées par la fièvre Q. 
Recueil Med Vet 1987; 163; 195-198. 

60. Tissot-Dupont H. Ainadei MA, Nezri M and Raoult D. Wind in No­
vember, Q fever in December Emerg Infect Dis 2004; 10 (7)- 1264-
1269. 

61. To H, Htwe KK. Kako N, Kim HJ, Yamaguchi T, Fukushi H and Hirai 
K. Prevalence ofCo.xiella bumetii infection in dairy cattle with repro­
ductive disorders. J Vet Med Sei 1998; 60 (7); 859-861. 

62. Warris-Versteegen AA. Q-koorts opnemen in dc differentiaal-diagnose. 
Infectieziekten Bulletin 2003; 14(5); 181. 

63. Webster JP. Lloyd G and Macdonald DW. Q fever (Co.xiella hiimelii) 
resen'oir in wild brown ral (Rattus noncgiciis) populations in the UK. 
Parasitol 1995; 110: 31-35. 

64. Woernle H, Limouzin C, Muler K ct Durand MP. La fièvre Q bovine. 
Effet de Ia vaccination et de l'antibiothérapie sur l'évolution clinique et 
l'excrétion de Coxiella burnetii dans le lait Bull Acad Natl Vet 1985; 
58:91-100. 

65. Woldehiwet Z. Q fever (coxiellosis); epidemiology and pathogenesis. 
Res in Vet Sei 2004; 77; 93-100. Erratum to; Q fever (coxiellosis): epi­
demiology and pathogenesis [Res in Vet Sei 77: 93-100]. Res in Vet Sei 
2004; 77; 269. 

66. Wouda W en Dereksen DR Abortus en doodgeboorte op melkgeitenbe­
drijven ten gevolge van Coxiella burnetii. Tijdschr Diergeneeskd 2007-
132: 908-911. 

67. Yuasa Y, Yoshiie K, Takasaki T, Yoshida H and Oda H. Retrospective 
survey of chronic Q fever in Japan by using PCR to detect Co.xiella 
bumetii DNA in paraffin-embedded clinieal samples. J Clin Microbiol 
1996; 34: 824-827. 

Artikel ingediend; 17 augustus 2007 
Artikel geaccepteerd: 25 september 2007 

917 T I I D S C H R I F T V O O R D I E R G E N E E S K U N D E . D E E L 132 , DECEMBER, A F L E V E R I N G 23 , 2 0 0 7 



c .'t:; Directie Voedselkwaliteit en Diergezondheid 
fO Ol 
> + j 

QJ ^ 
•r- fD 
OJ 

, OJ 
Ul 

Tb 
01 
o 
> 
c 
O) 
i _ 

3 

+-» 
ro 

3 
O 

•a 
c 
ro 

7̂  

Gezondheidsdienst voor Dieren b.v. 
Mevrouw 
Postbus 9 
7400 AA DEVENTER 

landbouw, natuur en 
voedselkwaliteit 

uw brief van uw kenmerk onskenmerk 

24 december 2007 II80653-60210028 VD 08.1057 
onderwerp doorkiesnummer 

Definit ieve bijdrage onderzoek q-fever 070-3784078 

(verpl. 2000974) 

datum 

12 j u n i 2008 

bijlagen 

Geachte mevrouw 

Voor het onderzoek naar Q-fever in 2007 is met brief VD 07.2142/SW van 22 oktober 2007 
een bijdrage in de kosten toegekend van maximaal € 27.306,- (inclusief BTW). Met uw 
bovenvermelde factuur informeert u mij over de realisatie. Gezien de door u verstrekte 
informatie, de kostenspecificatie, bepaal ik de definitieve bijdrage in de kosten op 
€ 27.305,74. 

Ministerie van Landbouw, 
Natuur en Voedselkwaliteit 

Directie Voedselkwaliteit 
en Diergezondheid 

Cluster Financiën & Control 
Bezuidenhoutseweg 73 

Postadres: Postbus 20401 
2500 EK Den Haag 

Telefoon; 070-3785105 
Fax: 070-3786141 

Web; www.minlnv.nl 

Aan dit besluit zijn de volgende voorwaarden verbonden: 
=> Aan de Auditdienst van het ministerie van Landbouw, Natuur en Voedselkwaliteit, 

alsmede aan andere door het departement aangewezen instanties dient op verzoek 
gelegenheid te worden geboden door boekenonderzoek of anderszins ter plaatse 
inl ichtingen in te winnen die hun wenselijk voorkomen. 

=> Indien blijkt dat dit besluit berust op onjuiste of onvolledige informatie, kan deze 
beschikking worden gewijzigd en wordt de GD verplicht reeds uitgekeerde bedragen 
geheel of gedeeltelijk te restitueren. 

Er zijn geen voorschotten betaald, zodat u op korte termijn de betaling tegemoet kunt 
zien van € 27.305,74 door overmaking op uw bankrekeningnummer IO.88.07.045. 

DE DIRECTEUR VOEDSELKWALITEIT EN 
DIERGEZONDHEID, 
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AGENDA 
Zaal 6004 

vrijdag 13 juni 2008 

1. welkom 

2. stand van Zaken 

3. procedure verdachtmelding 

4. bezoek bedrijf en bevestiging vvio(^Fe./v>.*.tM I 

5. diagnose en bevestiging 

6. toezicht op maatregelen 

7. rondvraag 

Stukken: 
• Brief aan de Tweede Kamer d.d. 10 juni 2008 
• Regelgeving meldplicht 
• Regelgeving maatregelen 

15 
Aan: VWA, ), AID ( nt), KNMvD (. GD ( 
Betreft: Anenda overleg uitvoering Q-koortsmaatregelen 
Van: 
Cc : 
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Directie Voedselkwaliteit en Diergezondheid 

De Voorzitter van de Tweede Kamer 
der Staten-Generaal 
Postbus 20018 
2500 EA 's-GRAVENHAGE 

landbouw, natuur en 
voedselkwaliteit 

UVJ brief van uvi keiimerk 

onderwerp 

Maatregelen Q-koorts 

ons kèrimërk 

VD. 20Ö8/1191 

doorkiesnummer 

3785447 ' ' 

datum 
lOjUni 2008 
bijlagen 

Ministerie van Landbouw, 
Natuur en Voedselkvvalitéit 

Directie Voedselkwaliteit 
en Diergezondheid • 

Bezuidenhoutseweg 73 
Postadres: Posibus 20401 

2500 EK 's-Gravenhage 
Telefoon: 070 - 3786868 

Fax: 070 -3786100 

'Geachte Voorzitter,  

Inleiding 
De'afgelopen wéken is opnieuw een aanziénlijke toename waargenomen van het aantal 
besmettingen bij de rriens met Q-koorts iri de nóord-oostelijkè regio van de provincie 
Noord-Brabant. Dit heeft geleid tót oririjst bij de'lokale bevolking. 

Met deze brief breiigen wi j u op de hoogte van aanvullende maatregelen die wij uit 
voorzorg gaan treffen óm de verspreiding Van Q-kOorts zoveel mogelijk te beperken. 

Q-koorts 
Q-kports"is een ziekte die wordt veroorzaakt door de bacterie Coxiella burnetii 
(hierna: bacterie). Q-koorts is een zoönose. Dit betekent dat verspreiding van dier naar de 
mens kan plaatsvinden. Q-koorts komt van oudsher over de hele wereld en bij veel dier­
soorten voor - niet alleen bij alle landbouwhuisdieren, maar ook-bij soorten als vogels, 
honden, katten, ratten en in het wild levende dieren. Teken kunnen een vector zijn in de 
overdracht tussen dierén'. 

Met name kleine herkauwers worden beschouwd als een belangrijke besmettingsbron 
voorde mens. Na uitscheiding kan de bacterie lang overleven in de buitenluchten soms 
over grote afstanden verspreid worden. Mensen kunnen besmet worden via een aantal 
wegen waaronder het inademen yaii besmette, fijne deéltjes.'Bij de mens verloopt de 
ziekte vaak zonder of met alleen milde klachten. Er kan zich echter Ook een ernstiger 
beloop voordoen. 

Het belangrijkste klinische verschijnsél bij herkauwers is abortus (verhoogde verwerping) 
bij drachtige dieren, veroorzaakt door de bacterie. Tijdens en na de abortus scheidt een 
dier grote hoeveelheden bacteriën uit, die in de mest terechtkomen. Kleine herkauwers 
bestemd voor melkproductie worden voor het overgrote deel in zogenoemde potstallen 
gehouden. 
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Een potstal is een stal waarbij de mest op gezette tijden wordt bedekt met een nieuwe 
laag stro. Als het mengsel van niest en stro een bepaalde hoogte heeft bereikt, wordt de 
stal geleegd. Vooral tijdens het uitmesten van de stal kunnen veel bacteriën in de lucht 
komen. Dit levert een risico op voor zowel de volks- als diergezondheid. Mogelijk is het 
uitrijden en onderwerken van de mest op het land ook een risicofactor, rnaar dat lijkt eèn 
minder grote rol te spelen dan het uitmesten van de stal. Veel van deze potstalmest wordt 
namelijk buiten de provincie Noord-Brabant afgezet en leidt daar voor zover bekend niet 

: tot problemen bij de mens. 

Reeds genomen initiatieven 
Naar aanleiding van de uitbraak van Q-koorts in 2007 ih terpen, Noord-Brabant is al een 
aantal afspraken gemaakt tussen het ministerie van Volksgezondheid, Welzijn en Sport 
(VWS) en het ministerie van Landbouw, Natuur en Voedselkwaliteit (LNV) om beter zicht te 
krijgen op de problematiek rondom Q-koorts en om verspreiding van Q-koorts naar de 
mens zo veel mogelijk te voorkomen. 

Zo zijn er aanvullende hygiëneadviezen voor bedrijven niet kleine herkauwers opgesteld 
-en hééft voorlichting hierovér plaatsgevonden. Óok zijn de hygiënemaatregelen gepubli­
ceerd op sites yan het ministerie, VVVS en LNV en de'Gezondheidsdienst voor Dieren (GD). 

Voorts is onderzoek in gang gezet bij de GD bij zowel grote als kleine herkauwers om een 
beter inzicht te krijgeri in de omvang van het probleem. Dit pnderzoek wordt door zowel 
de sector als door de overheid gefinancierd. 

Er vindt onderzoek plaats naar de risicofactoren voor de verspreiding van Q-koorts. 
De betrokken onderzoeksinstituteri (het'Rijksinstituut,voor Volksgezondheid en Milieu 
(RIVM), het Centraal Veterinair Instituut (CVI) en de GD) zijn daarnaast bezig met het ) 
ontvyikkeleri en valideren van geschikte testmethodes om de bacterie te kunnen aantonen. 

Als laatste initiatief geldt een onderzoek naar interyentiestrategieën. Hierbij gaat de 
aandacht vooral uit naar een nieuw vaccin bij dieren dat op dit moment getest wordt in 
Denemarken en Frankrijk. Bekeken wordt of ook in Nederland dit vaccin experimenteel 
ingezet kan worden. , • 

Aanwijzing Q-kdorts als besmettelijke dierziekte en meldplicht 
. Om maatregelen pp bedrijven te kunnen nemen, is het noodzakelijk Q-koorts ^Is besmet­
telijke dierziekte aan te wijzen. Dè minister van LNV heeft deze aanwijzing inmiddels in 
gang gezet zodat spoedig maatregelen genomen kunnen worden. De aanwijzing is 
opgenomen in de Regeling preventie, bestrijding en monitoring van besmettelijke 
dierziekten, zoönosen en TSE's (Regeling preventie). Houders van kleine herkauwers, 
gehouden in potstallen, zijn verplicht verschijnselen van 'Q-koorts te melden. Deze meld­
plicht geldt ook voor de dierenarts.. . 

Maatregelen ten aanzien van mest 
Deskundigen zijn het erover eens dat mest waarschijnlijk een belangrijke rol speelt bij de 
verspreiding van Q-koorts in de provincie Noord-Brabant. 
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Als zinvolle, voorlopige maatregel op basis van het voorzorgsbeginsel zijn wi j van plan 
een verbod voor de duur van drie maanden op te leggen voor het uitmesten en uitrijden 
van potstalmest van bedrijven waar een ernstige besmetting is vastgesteld. In deze 
periode vindt namelijk in de mest een aanzienlijke reductie plaats van de besmetting in de 
mest. Als uitmesten in deze periode onvermijdelijk is doordat de potstal vol is, zal onder 
nog nader uit te werken voorwaarden, de mest wel uit de stal verwijderd en eventueel 
afgevoerd kunnen worden. 

Overige maatregelen en adviezen 
Naast deze specifieke maatregel ten aanzien van mest op bedrijven met een besmetting 
zullen generieke adviezen gegeven worden om verspreiding van Q-koorts in de toekomst 
te voorkomen. Hierbij wordt gedacht aan het vervroegen van het moment van uitmesten 
tot voor het begin van het lammerseizoen. Hierdoor kan de mest tot zeker drie maanden 
na het lammerseizoen in de potstal blijven waardoor een grote reductie van een eventuele 
besmetting kan worden gerealiseerd. 

Bedrijven met kleine herkauwers worden vaak bezocht door recreanten en andere 
geïnteresseerden. Contacten van burgers met besmette bedrijven zijn ook uit voorzorg 
onwenselijk. Tijdelijk bezoekers niet toelaten op zo'n bedrijf lijkt ons een zinvolle 
maatregel. 

Er is ook een beperkt aantal bedrijven dat zelf kaas maakt. Dit gebeurt vaak met rauwe 
melk. Consumptie van rauwe producten afkomstig van besmette bedrijven wordt door het 
RIVM afgeraden. Het lijkt daarom in eerste instantie zinvol om pasteurisatie in bepaalde 
gevallen voor te schrijven. De minister van VWS gaat hierover in overleg met het RIVM. 

Met bovenstaande maatregelen trachten wij de verspreiding van Q-koorts zo veel mogelijk 
te beperken. De genoemde maatregelen zijn erop gericht zo spoedig mogelijk actie te 
kunnen ondernemen om het risico van verspreiding te verkleinen. Wij werken ons beleid 
hierop verder uit. Indien nodig zullen wi j u hier weer over informeren. 

DE MINISTER VAN LANDBOUW, NATUUR EN 
VOEDSELKWALITEIT, 

DE MINISTER VAN VOLKSGEZONDHEID 
WELZIJN EN SPORT, 
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MINISTERIE VAN LANDBOUW, 

NATUUR EN VOEDSELKWALITEIT 

Regeling van de Minister van Landbouw, Natuur en 

Voedselkwaliteit van 9 juni 2008, TRCJZ/2008/1622, 

houdende aanwijzing van Q-koorts als besmettelijke dierziekte 

DE MINISTER VAN LANDBOUW, NATUUR EN VOEDSELKWALITEIT, 

Gelet op de artikelen 15, tweede lid, onderdeel a, 19, 100 en 107 van de Gezondheids- en 

welzijnswet voor dieren; 

BESLUIT: 

Artikel I 

De Regeling preventie, bestrijding en monitoring van besmettelijke dierziekten, zoönosen 

en TSE's' wordt gewijzigd als volgt: 

A 

Onder vervanging van een punt door een puntkomma aan het einde van artikel 2, 

onderdeel ab, wordt aan artikel 2 een onderdeel toegevoegd, dat luidt: 

ac. Q-koorts. 

B 

Na artikel 11 wordt een artikel toegevoegd, dat luidt: 

Artikel l i a 

De verplichting tot kennisgeving, bedoeld in de artikelen 19 en 100 van de wet, van 

verschijnselen van Q-koorts bij schapen en geiten die bestemd zijn voor de melkproductie, 

geldt in elk gevab 

a. ten aanzien van bedrijven met 100 of meer volwassen schapen of geiten, waar zich 

in een periode van 30 dagen bij meer dan 5% van de drachtige schapen of geiten 

een geval van abortus voordoet; 

b. ten aanzien van bedrijven met minder dan 100 volwassen schapen of geiten, waar 

zich in een periode van 30 dagen drie of meer gevallen van abortus voordoen. 

' stcrt. 2005, 120; laatstelijk gew/ijzigd bij ministeriële regeling van 23 mei 2008 (Stcrt. 100). 
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Na artikel 13 wordt een artikel toegevoegd, dat luidt: 

Artikel 13a 

1. Vrijstelling van de verplichting tot kennisgeving, bedoeld in artikel 19 van de wet, yan de 

verschijnselen van Q-koorts, wordt verleend aan: 

a. de houder van een rund; 

b. de houder van een schaap, dat niet wordt gehouden voor de melkproductie; 

c. de houder van een geit, Idie niet wordt gehouden voor de melkproductie. 

2. Het eerste lid is van overeenkomstige toepassing op de verplichting tot kennisgeving, 

bedoeld in artikel 100 van de wet, van verschijnselen van Q-koorts door de dierenarts. 

Artikel II 

Deze regeling treedt in werking met ingang van de tweede dag na publicatie in de 

Staatscourant. 

Deze regeling zal met de toelichting in de Staatscourant worden geplaatst. 

Den Haag, 9 juni 2008 

DE MINISTER VAN LANDBOUW, NATUUR EN 

VOEDSELKWALITEIT, 

G. Verburg 

Pagina 2 van 5 
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Toelichting 

Inleiding 

Met deze wijziging van de Regeling preventie, bestrijding en monitoring van besmettelijke 

dierziekten, zoönosen eh TSE's (Regeling preventie), wordt de dierziekte Q-koorts 

aangewezen als besmettelijke dierziekte. Deze aanwijzing geschiedt op grond van artikel 

15, tweede lid, onderdeel a, van|de Gezondheids- en welzijnswet voor dieren (GWWD). 

Q-koorts 

Q-koorts is een ziekte die wordt veroorzaakt door de bacterie Coxiella burnetii (hierna: 

bacterie). Q-koorts is een zoönose. Dit betekent dat verspreiding naar de mens kan 

plaatsvinden door een bacterie die van dieren afkomstig is. Met name kleine herkauwers 

worden beschouwd als een belangrijke besmettingsbron voor de mens. Mensen kunnen 

besmet worden door het inademen van besmette fijne deeltjes. 

Bij de mens verloopt de ziekte vaak zonder of met alleen milde klachten. Er kan zich echter 

ook een ernstiger beloop voordoen. 

Het belangrijkste klinische verschijnsel bij herkauwers is abortus, veroorzaakt door de 

bacterie. Tijdens en na dé abortus scheidt een dier grote hoeveelheden bacteriën uit via de 

placenta en andere vaginale excretie. Dit verschijnsel kan gepaard gaan met verminderde 

melkgift. Na uitscheiding kan de bacterie lang overleven in de buitenlucht en soms over 

grote afstanden verspreid wordèn. 

Een infectie kan worden gediagnosticeerd door het aantonen van de bacterie of antistoffen 

tegeh de bacterie. Het effect van het toediénen van antibiotica en vaccins voor 

therapeutische of preventieve doeleinden is nog onduidelijk. Tot op heden zijn er geen 

effectieve bestrijdingsprogramma's ontwikkeld. 

Aanleiding 

Aanleiding voor deze aanwijzing is de recente stijging van het aantal humane besmettingen 

van Q-koorts, die waarschijnlijk verband houdt met een uitbraak op schapen- en 

geitenbedrijven. Deze stijging komt met name voor in de provincie Noörd-Brabant. 

Gevolgen 

Eén van de gevolgen van deze aanwijzing is dat de minister van Landbouw, Natuur en 

Voedselkwaliteit, de maatregelen bedoeld in hoofdstuk II, afdeling 3, van de GWWD kan 

toepassen. Deze maatregelen hebben betrekking op de preventie en bestrijding van 

besmettelijke dierziekten. Voorbeelden van dergelijke maatregelen zijn een verbod op het 

betreden van bedrijven door bezoekers en regels ten aanzien van het verwerken van mest. 

Pagina 3 van 5 
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Een ander gevolg van de aanwijzing van Q-koorts als besmettelijke dierziekte, is dat de 

meldplicht, bedoeld in artikel lÓO van de GWWD, van toepassing is. Dit betekent dat een 

dierenarts, die weet of redelijkerwijs kan vermoeden, dat er Q-koorts is uitgebroken op een 

bedrijf, dit moet melden bij de Voedsel en Waren Autoriteit (VWA). Een dergelijke 

meldplicht geldt ook voor de hojuder (artikel 19 GWWD). 

Aan houders van runderen en aan houders van schapen en geiten die niet zijn bestemd 

voor de melkproductie wordt vrijstelling verleend Van de verplichting om de verschijnselen 

van Q-koorts bij deze dieren te rnelden aan de VWA (artikel 13a). 

Dit betekent dat de meldplicht óp basis van artikel l i a alleen geldt voor houders van 

schapen en geiten die bestemd zijn voor de melkproductie. Een enkele abortus bij dieren 

kan vele oorzaken hebben. Daarom is ervoor gekozen dat er in ieder geval gemeld nrioet 

worden als er meerdere abortussen in een beperkte periode plaatsvinden. Houders van 100 

melkschapen of -geiten, of meer (grote bedrijvén), moeten in ieder geval melden als er 

binnen een periode van 30 dagen bij meer dan 5% van de drachtige dieren abortus 

plaatsvindt. Houders van minder dan 100 melkschapen of -geiten (kleine bedrijven), moeten 

melden als er meer dan drie gevallen van abortus zijn binnen een periode van 30 dagen. 

Reden voor het hierboven geschetste onderscheid tussen melkgeiten en melkschapen 

enerzijds en runderen en overige schapen of geiten anderzijds is vooral de manier van 

houden. Melkgeiten en melkschapen worden voor het overgrote deel in zogenoemde 

potstallen gehouden. Een potstal is een stal waarbij de mest op gezette tijden wordt bedekt 

met een nieuwe laag stro. Als het mengsel van mest en stro een bepaalde hoogte hééft 

bereikt, wordt de stal geleegd. De ondertussen goed aangestampte en gerijpte mest wordt 

verspreid en ondergewerkt over akkerbouwgronden. Omdat de schapen en geiten ook in 

de potstal lammeren, komt de bacterie bij een uitbraak ook in de mest terecht. 

Administratieve lasten 

De aanwijzing van Q-koorts als besmettelijke dierziekte brengt geen administratieve lasten 

met zich mee. De gevolgen van deze aanwijzing, namelijk dat de houder en de dierenarts 

verplicht zijn deze dierziekte te rnelden, brengt wel administratieve lasten met zich mee. 

Naar verwachting neemt het melden van een dierziekte circa 5 minuten in beslag. Voor de 

houder wordt uitgegaan van eeri tarief van € 30 per uur en voor de dierenarts van een tarief 

van € 60 per uur. In 2008 zijn er tot op heden vijf gevallen van een uitbraak op een schapen-

of geitenbedrijf bekend. Verwacfliting is daarom dat het aantal meldingen beperkt zal 

blijven. Omdat de totale administratieve lasten, die voortvloeien uit de wijziging van deze 

regeling, naar verwachtirig onder de € 10.000 zullén blijven, is de regeling op voorhand niet 

voorgelegd aan het Adviescollége toetsing administratieve lasten (Actal). 
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Regeling houdende maatregelen ter preventie van Q-koorts 

Regeling van de Minister van Land­
bouw, Natuur en Voedselkwaliteit van 
12 juni 2008. nr TRCIZ/2008/1645, 
houdende maatregelen 1er preventie van 
Q-koorts 

De Minister van Landbouw, Natuur en 
Voedselkwaliteit, 
Gelet op de artikelen 17,21,24 en 31 
van de Gezondheids- en welzijnswet 
voor dieren en de artikelen 2, onderdeel 
a, en 4 van het Besluit verdachte dieren; 

Besluit: 

Artikel I 
De Regeling tijdelijke maatregelen dier­
ziekten ' wordt gewijzigd als volgt: 

Onder vervanging van een punt door 
een puntkomma aan het einde van arti­
kel 1.1, onderdeel k, wordt aan artikel 
1.1 een onderdeel toegevoegd, dat luidt: 
1. wet: Gezondheids- en welzijnswet 
voor dieren. 

B 

Paragraaf 5 komt te luiden: 

§ 5. Q-koorts 

Artikel 5.1 
ln deze paragraaf wordt verstaan onder: 
a. tijdstip: tijdstip waarop de verdenking 
is ontstaan dat een dier lijdt aan een 
besmettelijke dierziekte als bedoeld in 
artikel 24 van de wet; 
b. verdachte dieren: dieren die op basis 
van artikel 2. onderdeel a, van het 
Besluit verdachte dieren zijn aange­
merkt als verdacht van een besmetting 
met Q-koorts. 
Artikel 5.2 
Het is gedurende 90 dagen gerekend 
vanaf het tijdstip waarop de verdenking 
van besmetting met Q-koorts is ont­
staan, verboden om mest te verwijderen 
uit een stal waar verdachte dieren zijn of 
worden gehouden. 

Artikel 5.3 
1. Het is voor bezoekers van een bedrijf, 
waar verdachte dieren zijn of worden 
gehouden, gedurende 90 dagen gere­

kend vanaf het tijdstip waarop de ver­
denking van besmetting met Q-koorts is 
ontstaan, verboden de stal waar deze 
dieren zijn of worden gehouden, te 
betreden. 
2. Het eerste lid is niet van toepassing 
op personen voor wie het met het oog 
op de uitoefening van beroep of bedrijf, 
noodzakelijk is de stal te betreden. 

Artikel 5.4 
Indien de verdenking, bedoeld in artikel 
2. onderdeel a. van het Besluit verdachte 
dieren, is beëindigd op grond van artikel 
4, onderdeel b, van het Besluit verdach­
te dieren, zijn de artikelen 5.2 en 5.3 
niet langer van toepassing. 

Artikel II 
Deze regehng wordt aan de media 
bekendgemaakt en treedt op donderdag 
12 juni 2008 om 10.00 uur in werking. 

Deze regeling wordt met de toelichting 
in de Staatscourant geplaatst. 

Den Haag, 12 juni 2008. 
De Minister van Landbouw, Natuur en 
Voedselkwaliteit, 
G. Verburg. 

' SlL-n. 2007. 237; laatstelijk gewijzigd bij ministeriele rege­
ling van 25 april 2008 (Sten. 84). 

Toelichting 

Inleiding 
Met ingang van 12 juni 2008 is Q-koorts 
aangewezen als besmettelijke dierziekte'. 

Voor aangewezen besmettelijke dier­
ziekten geldt een meldplicht voor de 
houder en de dierenarts. In het geval van 
Q-koorts geldt de meldplicht alleen ten 
aanzien van melkgeiten en melkschapen 
die klinische verschijnselen van Q-
koorts vertonen. Naar aanleiding van 
een melding bezoekt de Voedsel en 
Waren Autoriteit (VWA) het desbetref­
fende bedrijf. Indien zich op het bedrijf 
in een beperkte periode meerdere geval­
len van abortus (verhoogde verwerping) 
hebben voorgedaan, worden de dieren 
op dat bedrijf door de VWA verdacht 
verklaard (artikel 2. onderdeel a, van het 
Besluit verdachte dieren). 

Een ander gevolg van de aanwijzing 
van Q-koorts als besmettelijke dierziek­
te is dat de Minister van Landbouw, 
Natuur en Voedselkwaliteit maatregelen 
kan nemen ter preventie van Q-koorts. 
Met de onderhavige wijziging van de 
Regeling tijdelijke maatregelen dierziek­
ten worden maatregelen ter preventie 
van Q-koorts getroffen. In het navolgen­
de worden deze maatregelen toegelicht. 

Maatregelen 
Deskundigen achten het waarschijnlijk 
dat mest een belangrijke rol speelt bij de 
verspreiding van Q-koorts. Daarom is 
het ingevolge artikel 5.2 van de regeling 
verboden gedurende 90 dagen mest uit 
de stal te verwijderen. De termijn van 
90 dagen begint te lopen vanaf het tijd­
stip waarop de verdenking is ontstaan 
(artikel 24 GWWD). Er is voor de perio­
de van 90 dagen gekozen omdat in deze 
periode het aantal bacteriën, dat Q-
koorts veroorzaakt, aanzienlijk geredu­
ceerd is. 

Voorts is het ingevolge het nieuwe 
artikel 5.3 voor bezoekers van het 
bedrijf verboden de stal te betreden 
waar de van Q-koorts verdachte dieren 
worden gehouden. Dit verbod geldt ook 
voor een periode van 90 dagen gerekend 
vanaf het tijdstip waarop de verdenking 
is ontstaan. Met dit verbod wordt voor­
komen dat bezoekers onnodig in aanra­
king komen met besmette mest. Het 
verbod geldt niet voor personen die 
vanwege hun beroep of bedrijf noodza­
kelijkerwijs in de stal moeten zijn. 

Administratieve lasten 
Uit deze wijzigingsregeling vloeien 
geen administratieve lasten voort. Deze 
regeling is derhalve niet voorgelegd aan 
het Adviescollege toetsing administra­
tieve lasten (Actal). 

De Minister van Landbouw, Natuur en 
Voedselkwaliteit, 
G. Verburg. 

Regebng van de minister van Landbouw. Natuur en Voed­
selkwaliteit van 9 juni 2008 (Stin. 2008. 109|. 

Uit: Staatscourant 13 juni 2008, nr. 112 / pag. 18 
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Van: 
Verzonden: dinsdag 2̂  
Aan: 

5̂ 2008 18:34 

(lb 

CC: " O 
Onderwerp: Werkafspraken uitvoering Q-koorts 

Beste mensen, 

Bijgaand de definitieve samenvatting van de afspraken, gemaakt op 13 juni jl. over de uitvoering van de 
maatregelen Q-koorts. Slechts een enkele reactie ontvangen. Er staat nog wel aantal vragen open (met name 
tussen VWA en CVI), waar ik nog wel in geïnteresseerd ben het vervolg te kennen. Ik neem daar nog wel 
contact over op. De juridische positie GD is al aan de orde geweest. " 

Groeten, 

Ministerie van Landbouw, Natuur en Voedselkwaliteit 
Directie Voedselkwaliteit en Diergezondheid (VD) 
Postbus 20401. 2500 EK 's-Gravenhage 
Tel. **: 141 
Email: j, 

24-06-08 
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Opdrachtsverstrekking onderzoek Q-fever bij 070-3785447 
kleine herkauwers. Relatienr. 169098 
Verplichtingennr. 2001053 

datum 

26 jun i 2008 
bijlagen 

1 

Geachte heer 

Ten aanzien van uw offerte met betrekking tot de uitvoering van de protocollaire 
benadering Q-feverbedrijven en controlebedrijven (projectnummer 2080017) deel ik u 
mee dat ik voor dit onderzoek een bijdrage toeken van 50% van de kosten tot een 
maximum van € 25.286,61 (dit is € 21.249,25 excl. BTW). Voor dit project geldt een 
maximale bijdrage van 50% vanwege een co-financiering door het Productschap Vee en 
Vlees. 

Aan de opdrachtverlening verbind ik de onderstaande voorwaarden: 

Ministerie van Landbouw, 
Natuur en Voedselkwaliteit 

Directie Voedselkwaliteit 
en Diergezondheid 

Cluster Dier 
Bezuidenhoutseweg 73 

Postadres: Postbus 20401 
2500 EK 's Gravenhage 

Telefoon: 070-378.6868 
Fax: 070-378.6141 

Telegramadres: Landvis 
www.minlnv.nl 

Uitvoering 
1. Het bedrag word t uitsluitend aangewend voor de kosten, zoals omschreven in de 

offerte. 
2. Van dit project ontvang ik van u een rapportage van het onderzoek. 
3. Van dit project ontvang ik van u een financiële verantwoording inclusief een 

specificatie van de werkeli jk gemaakte kosten. Alle door u gedeclareerde posten 
dienen identificeerbaar in uw administratie te worden verwerkt en op aanvraag van de 
opdrachtgever ter beschikking te worden gesteld. Volledigheidshalve wijzen wi j u erop 
dat arbeid gedeclareerd dient te worden op basis van een adequaat 
tijdsregistratiesysteem. 

4. Op basis van de werkeli jke kosten zal de definitieve bijdrage van onderhavige 
toezegging worden vastgesteld. U kunt naar l iquiditeitsbehoefte om een voorschot 
verzoeken tot ten hoogste 80% van de maximaal ter beschikking gestelde bedrag. 

5. Ten aanzien van dit project zie ik bovenstaande zo spoedig mogelijk, doch uiterlijk 
31 januari 2009 tegemoet. 
Gezien het belang van een adequate aanpak van Q-fever verzoek ik u ook tussentijds te 
rapporteren, zoals tijdens de vergaderingen van de Begeleidingscommissie Moni tor ing 
Dierziekten Kleine Herkauwers. 
Indien de uitvoering van het project stagneert, of wanneer zich andere 
omstandigheden voordoen die van invloed zijn op de realisatie of de begroting van het 
project, doet u daarvan onmiddel l i jk schriftelijk melding. 

6. 

7. 



Datum 

datum 

Kenmerk 

VD.08.1235. 

Ver\/olgblad 

2 

8. Het project wordt - voor zover niet strijdig met het gestelde in deze brief - uitgevoerd 
conform het genoemde projectvoorstel. 

9. De bijgevoegde Algemene Rijksvoorwaarden voor het verstrekken van opdrachten tot 
het verrichten van Diensten (ARVODI). 

10. Mochten de door mij gestelde voorwaarden niet naar behoren worden nageleefd, dan 
behoud ik mij het recht voor de bijdrage geheel, of gedeeltelijk terug te vorderen. 

U wordt verzocht om bij al uw correspondentie over dit project het bovengenoemde 
briefnummer en verplichtingennummer te vermelden. 

De factuur dient onder vermelding van het relatie- en verpl ichtingennummer te worden 
verzonden naar: 

Ministerie van Landbouw, Natuur en Voedselkwaliteit 
Directie Financieel-Economische Zaken, afdeling Financieel Diensten Centrum 
{klantteam 1, directie Voedselkwaliteit en Diergezondheid) 
Postbus 20401 
2500 EK DEN HAAG 

Voor inhoudel i jke zaken over het project verzoek ik u contact op te nemen met 
an mijn directie. 

DE DIRECTEUR VOEDSELKWALITEIT EN 
DIERGEZONDHEID,. 
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Vaststelling herziene Algemene Rijksvoorwaarden voor het 
verstrekken van opdrachten tot het verrichten van Diensten 
(ARVODI-2008) 

Besluit van de Minister-President, Minis­
ter van Algemene Zaken, van 26 februa­
ri 2008. nr 3313667, houdende 
vaststelling van de herziene Algemene 
Rijksvoorwaarden voor het verstrekken 
van opdrachten tol hel verrichten van 
Diensten (ARVODl-2008) 

De Minister-President, Minister van 
Algemene Zaken, 
Handelende in overeenstemming met 
het gevoelen van de ministerraad; 

Besluit : 

Artikel J 
Vastgesteld worden de bij dit besluit 
gevoegde herziene Algemene Rijks­
voorwaarden voor het verstrekken van 
opdrachten tot het verrichten van dien­
sten, voortaan genaamd ARVODI-2008. 

Arrikel 2 
Het besluit van de Minister-President, 
Minister van Algemene Zaken, van 
5 maart 2004, nr. 04M464297, tot vast­
stelling van de Algemene Rijksvoor­
waarden voor het verstrekken van 
opdrachten tot het verrichten van dien­
sten, wordt ingetrokken. 

Artikel 3 
Dit besluit treedt in werking met ingang 
van de tweede dag na de dagtekening 
van de Staatscourant waarin het wordt 
geplaatst. 

Dil besluit zal in de Staatscourant wor­
den geplaatst. 

De Minister-President, Minister van 
Algemene Zaken, 
J.P. Balkenende. 

Uit: Staatscourant 13 maart 2008, nr. 52 / pag. 7 
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Bijlage 

I ALGEMEEN 

1. Begrippen 

In dezQ algemene voonvaanJen worden de navolgende begrippen met een beginhoofdletter 
gebmikL Onder deze begrippen wordt verstaan: 

1.1 Beroepsfouten: tekortkomingen, zoals vergissingen, onachtzaamheden, nalatigheden, 
verzuimen, onjuiste adviezen, die een vakbekwame en zorgvuldige opdrachtnemer 
onder de gegeven omstandigheden met inachtneming van normale oplettendheid en bij 
een nonnale vakkennis en normale wijze van vakuitoerening, tjehoort te vermijden; 

1.2 Bijlage: een aanhangsel bij de Overeenkomst dat na parafering door beide partijen deel 
uitmaakt van de Overeenkomst 

1.3 Diensten: de door Opdrachtnemer op basis van de Overeenkomst ten behoeve van 
Opdrachtgever te vemchten werkzaamheden; 

1.4 Overeenkomsi: de schriftelijke overeenkomst tussen Opdrachtgever en Opdrachtnemer, 
waarop de Voorwaarden van toepassing zijn verldaand; 

1 -5 Personeel van Opdrachtgever hel door Opdrachtgever op grond van de Overeenkomst 
ter beschikking te staten personeel; 

1.6 Personeel van Opdrachtnemer de door Opdrachtnemer voor de uitvoering van de 
Overeenkomst In te schakelen personeelsleden of hulppersonen, die krachtens de 
Overeenkomst onderzijn verantwoordelijkheid zullen werken; 

1.7 Voorwaarden: deze algemene voopftraarden die van toepassing zijn op en deel uitmaken 
van de Overeenkomst; 

1.8 Werkdag: kalendendagen, behoudens weekenden en algemeen erttende feesMagen in 
de zin van artikel 3, eerste Hd. van de Algemene Termijnenwet, waarop de 
overeengekomen Diensten worden verricht 

2. Toepassing 

2.1 Afwijkingen van de Voorwaarden zijn s!echts bindend, voor zover zij uitdrukkelijk tussen 
partijen schriftelijk ajn overeengekomen. 

2.2 In geval van strijdigheid tussen de Nederlandse tekst van deze Voorwaarden en 
vertalingen daarvan, prevaleert steeds de Nederiandse tekst. 

UITVOERING VAN DE OVEREENKOMST 

Uit Staatscourant 13 maart 2008, nr. 52 / pag. 7 
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3. Garanties van de Opdrachtnemer 

3.1 Opdrachtnemer garandeert dat de door of namens hem te venichten Diensten votóoen 
aan de in de Overeenkomst vastgelegde eisen. 

3.2 Opdrachtnemer garandeert dat de door of namens hem te vem'chten Diensten op 
vakbelc^me wijze worden uitgevoerd. 

4. Acceptatie en toetsing 

4.1 Indien Opdrachtgever de resultaten van de dienstveriening als onvoldoende beoordeelt, 
wonfen de resultaten van de Diensten niet geaccepteerd, tn dat geval Is hoofdstuk VI 
van toepassing. 

4.2 Opdrachtgever kan da resultaten van de gelevende Diensten laten toetsen. Hij wijst 
daartoe een of meer functionarissen aan die bevoegd zijn voor hem de toetsing uit te 
voeren. 

5. Vervanging porsonon dio belast zIJn mot do uitvoering van dc Diensten 

5.1 Vervanging van personen die zijn belast met de uitvoering van de Diensten, kan door 
Opdrachtnemer slechts b| uitzondering plaatsvinden. 

5.2 Opdrachtnemer kan personen die sjn twiast met de uitvoering van de Diensten niet 
zonder voorafgaande toestemming van Opdrachtgever tijdelijk of definitief vervangen. 
Opdrachtgever weigert zijn toestemming niet op onredelijke gronden en kan aan deze 
toestemming voorwaarden verbinden. De voor de oorspmnkelijke personen gekiende 
tarieven kunnen bi] vervanging niet worden verhoogd. 

5.3 Indien Opdrachtgever ven/anging veriangt van personen die zijn betast met de 
uitvoering van de Diensten, omdat hï meent dal dit in het belang van een goede 
uitvoering van do Overeenkomst nodig of wenselijk is, geeft Opdrachtnemer hieraan 
gevolg. Daarbij wordt een tarief tn rekening gebracht dat niet hoger is dan het tarief dat 
voor dc persoon die wordt vervangen in de Overeenkomst 's vastgelegd. 

5.4 Bij een vervanging van personen die belast zijn mei de uitvoering van de Overeenkomst 
stelt Opdrachtnemer personen beschikbaar die qua deskundigheid, opleiding en 
ervaring ten minste gelijkwaardig zijn aan de te vervangen personen. 

6. Gebruik van zaken van Opdrachtgever on diensten van derden 

6.1 Bij hetverrH:hten vande Diensten kan Opdrachtnemer gebmik maken van zaken die 
eigendom zijn van Opdrachtgever, en die voor dat doel aan Opdrachtnemer in bruikleen 
worden gegeven. Aan deze bnilkleen kunnen voorwaarden worden verbonden, 

6.2. Bij het uitvoeren van de Overeenkomst maakt Opdrachtnemer slechts na toestemming 
van Opdrachtgever gebruik van de diensten van derden. Opdrachtgever onthoudt dezo 
toestemming niet op onredeBJke gronden. Aan de toestemming kan hij voorwaarden 
verbinden. De door Opdrachtgever verleende toestemming laat onveriet de 
verantwoordelijkhekj en aansprakeGjkhekl van Opdrachtnemer voor de nakoming van de 
krachtens de Overeenkomst op hem rustende verplichtingen en de krachtens de 

Uit: Staatscourant 13 maart 2008, nr. 52 /pag. 7 



betasting- en soclaleverzekeringsvretgcving op hem als werî gever rustende 
verplichtingen. 

II) VERHOUDING TUSSEN PARTIJEN EN BEGELEIDING 

7. Voortgangsrapportage 

Opdrachtnemer rapporteert over de voortgang van de werkzaamheden aan 
Opdrachtgever zo vaak en op de wijze ats in de Overeenkomst is bepaakj dan wel 
Opdrachtgever nodig achL 

8. Contactpersonen 

8.1 Belde partijen wijzen een contactpersoon aan, die de contacten over de uitvoering van 
de Overeenkomst onderiioudL Partijen infonneren elkaar schriftelijk over degene die 
a's contactpersoon hebben aangewezen. 

6.2 Contactpersonen kunnen hun partij vertegenwoordigen en binden tenzl] bij de 
Overeenkomst anders is bepaald. 

9. Begeleid Ingecommtesie/stuurg roep 

De Overeenkomst kan voorzien In de instelling van een begeleidingscommissie of 
stuurgroep. De taken en bevoegdheden, alsmede de samenstelling van de 
tïegeleklingscommlssle of stuurgnsep kunnen in de Overeenkomst nader worden 
bepaakJ. 

10. Wijze van kennis geven 

10.1 Kennisgevingen van partijen op grond van de Overeenkomst worden schriftelijk gedaan. 

10.2 Mondelinge mededelingen, toezeggingen of afepraken hebben geen rechtskracht, tenzij 
deze schriftelijk zijn bevestigd. 

11. Geheimhouding 

11.1 Opdrachtnemer maakt hetgeen hem bij de uitvoering van da Overeenkomst ter kennis 
komt en waarvan hij het vertrouwelijke karakter kent of redelijken;/ijs kan vermoeden op 
geen enkete vnjze verder bekend behalve voorzover enig wettelijk voorschrift of een 
uitspraak van de rechter hem tol bekendmaïdng daarvan verplicht 

11.2 Opdrachtnemer verplicht ujn Personeel deze geheimhoudlngsveiplichtlng na te leven, 

11.3 Opdrachtnemer is er verantwoonjelijk voor dat Personeel van Opdrachtnemer dat 
betrokken b bij de uitvoering van werkzaamheden in het kader van de uitvoering van de 
Overeenkomst, voor zover deze bij Opdrachtgever worden verricht, de door 
Opdrachtgever aangegeven privacyregels in acht neemL 

Uit: Staatscourant 13 maart 2008, nr. 52/ pag. 7 
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11.4 Bekle partijen geven geen persberichten uit en doen geen andere openbare 
mededelingen met betrekking tot de onderhavige c^racht dan na voorafgaande 
toestemming van de andere partij. Toestemming is niet nodig. Indien de verstrekking 
van inforniatie berust op een wettelijke verplichting. 

11.5 Indien Opdrachtgever besluit over de resultaten van de geleverde Diensten en de 
daannee gemoeWe kosten de Tweede Kamer te infonneren is de toestemming, bedoekJ 
in het vierde Hd, evenmin ruxlig. 

11.6 Opdrachtnemer stelt alle gegevens (schriftelijke stukken, computerbestanden, etc.) die 
hij in het kader van de uitvoering van de Overeenkomst onder zïch heeH, binnen 10 
Werkdagen na beëindiging van de dest)etreffende werkzaamheden aan Opdrachtgever 
ter beschikking. 

11.7 Opdrachtgever kan b| de Overeenkomst een boete steDen op het schenden van de 
geheimhoudingsverplichtingen. Betaling van de boete, die onmiddelijk opeisbaar is, laat 
de gehoudenhekJ van Opdrachtnemer de schade die het gevolg Is van de schending te 
vergoeden, onverlet, 

12. Beveiliging 

12.1 Opdrachtnemer draagt zijn Personeel dat betrokken is bij de uitvoering van de 
werkzaamheden voor zover die bij Opdrachtgever wonJen verricht, op de door 
Opdrachtgever aangegeven beveillgingsprocedures en huisregels tn acht te nemen. 
Opdrachtgever infömieert Opdrachtnemer tijdig over deze procedures en regels. 

12.2 Opdrachtgever kan vorderen dat van Personeel van Opdrachtnemer mintmaal drie 
Weriidagen voor aanvang van de waricaamhaden bij Opdrachtgever vertclaringen 
omtrent het gedrag worden overgelegd. 

12.3 Opdrach^ever kan Personeel van Opdrachtnemer ondenverpen aan een 
veiligheidsonderzoek, overeenkomstig de bij Opdrachtgever gebruikelijke regels. 
Opdrachtnemer verieent aan dit onderzoek zijn volledige medewerking. Opdrachtgever 
kan op grond van de uilkomsten van een dergelijk veiligheklsonderzoek de inzet van het 
betrokken personeelslkl t>ij de uitvoering van de Overeenkomst zonder opgave van 
redenen vreigeren. 

IV VERGOEDING, MEERWERK EN MINDERWERK 

13.1 Opdrachtgever zal aan Opdrachtnemer de werkelfjk door hem gemaakte kosten en uren 
vergoeden, tenzij in de Overeenkomst een vaste prijs is overeengekomen. 

13.2 Indien door aanvullende wensen of ge\^zigde inzichten van Opdrach^everof door 
wijziging van de voor de te venchten presteties van belang zfjnde wettelyke 
voorschriften, de prestaties die Opdrachtnemer op grond van de Overeenkomst moet 
verrichten, aantoonbaar worden verzwaard dan wel uitgebreid, is sprake van meerwerk, 
dat voor vergoeding in aanmerking komt. Tot meenwerk worden niet gerekend 
aanvullende vtrerkzaamheden of gewijzigde inzichten die Opdractnnemer bij het sluiten 
van de Overeenkomst had tiehoren te voorzien. Indien een partij meent dat van 
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meeniverit sprake ts. zal zij daarvan zo spoedig mogelijk mededeling doen aan de 
andere partij. 

13.3 Opdrachtnemer vangt niet aan met meenwerk alvorens hij daartoe schriftelijke opdracht 
van Opdrachtgever heeft gekregen. 
Opdrachtnemer brengt ter verttrijging van een opdracht een schriileigke offerte uit met 
betrekking tot de omvang van het venft̂ achte meenwerk en de daaraan verbonden 
tijdsduur en kosten. Ter zake van het door Opdrachtnemer te verrichten meentferit 
gelden de bepalingen van de Overeenkomst, waaronder de tarieven en eventuele 
kortingen, voorzover deze door de nadere schriftelijke opdracht niet worden gewijzigd. 
Opdrachtnemer kan bij het uitbrengen van een offerte geen nadere dan wel zwaardere 
voonvaarden stellen, dan die waarmee Opdrachtgever ristemt. 

13.4 Opdrachtnemer zal een opdracht tot meerwerit tot een maximum van 15% van de 
oorspronkelijke OfKlracht aanvaarden en uitvoeren. Een dergelijke opdracht tol 
meen«rertï wordt uitgevoerd onder de bepalingen van de Overeenkomst. 

13.5 Indien door gewijzigde inzichten van Opdrachtgever of door v/ijziging van de voor de te 
verrichten prestaties van belang zijnde wettelijke voorschriften de prestaties die 
Opdrachtnemer op grond van de Overeenkomst moet venichten, aantoonbaar wonien 
veriicht dan wel verminderd, Is sprake van minderweric, dat voor verrekening in 
aanmerking komt Indien een part̂  meent dat van minderwerk sprake Is, doet zij 
daarvan zo spoedig mogelijk schriftelijk mededeling aan de andere partij. Indien een 
vaste pnjs Is overeengekomen, bepalen partijen in ondetling overteg het bedrag van het 
minderwerif, dat met de te betalen prijs zal worden verrekend. 

V FINANCIËLE BEPALINGEN 

14. Facturering 

14.1 Het recht op betaling ontstaat na acceptatie door Opdrachtgever van de nesulteten van 
de verrichte Diensten. Indien geen acceptatie ïs verzonden binnen 30 dagen na de 
uitvoering van de Diensten, worden deze geacht geaccepteerd te zijn. Opdrachtnemer 
factureert binnen 30 dagen na acceptatie. 

14.2 OpdtBchtnemer zendt de fachjur toe aan Opdrachtgever onder vermelding van datum 
en nummer van de Overeenkomst, van het BTW-bedrag en, indien van toepassing op 
gerond van artikel 14.1, onder overiegging van een afschrift van de kennisgeving van 
acceptatie, alsmede andere door Opdrachtgever verlangde gegevens. 

14.3 Indien is overeengekomen dat beuling volgens nacalculatie plaatsvindt, zal 
Opdrachtnemer de factuur specificeren en in door Opdrachtgever eventueel nader 
aangegeven vorm factureren. In de factuur doet Opdrachtnemer opgave van hel aantal 
en de date van de weritelijk en noodzakelijk bestede dagen of uren, waarbij 
Opdrachtnemer een korte omschrijving van de verrichte werkzaamheden geeft, alsmede 
een omschrijving van de eventuele reis- en verblijfkosten, indien deze niet zijn 
inbegrepen in de dag- of uurtarieven. 
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14.4 Meenverit wordt door Opdrachtnemer na voltooiing van de meerwertczaamheden, en 
acceptatie daarvan door Opdrachtgever, apart gefactureerd. De aard en de omvang van 
de verrichte meePArericzaamheden wortien in de facturen uitdmkkelijk vermeW en, aan 
de hand van authentieke documenten, gespecificeerd. 

15. Betaling en controle 

15.1 Opdrachtgever betaalt de door hem op basis van de Overeenkomst verschuldigde 
bedragen uiteriijk binnen 45 dagen na ontvangst en goedkeuring van de desbetreffende 
factuur aan Opdrachtnemer. 

15.2 Indien Opdrachtgever een facluur zonder geWige reden niet binnen het verstrijken van 
de in het vorige Pd genoemde termen heeft vokJaan, Is hij van rechtsvrege de wettelijke 
rente over het opensteande bedrag verschuldigd. Op de rentevergoeding kan 
Opdrachtnemer geen aanspraak maken, indien de destietreffenda factuur niet aan het 
gestelde In artikel 14. tweede tot en met vierde lid, vokJoeL 

15.3 Opdrachtgever kan de door Opdrachtnemer verzonden factuur door een door 
Opdrachtgever aan te wijzen accountant als bedoeld in artikel 393. eerste IkJ, van Boek 
2 van het Burgerlijk Wetboek op inhoudelijke JuislhekJ laten contnaleren. Opdrachtnemer 
verieent de betrokken accountant inzage in boeken en bescheiden en verstrekt hem aHe 
gegevens cn informatie die deze veriangt De controle is vertrouwelijk en strekt zich niet 
verder uit dan voor het verifiëren van de facturen Is vereist De accountant brengt zijn 
rapportage zo spoedig mogelijk aan partijen uit. De kosten van het 
accountantsonderzoek komen voor rekening van Opdrachtgever, tenzij uit het 
onderzoek van de accountant blijkt dat de factuur niet juist dan wel onvolledig is, In welk 
geval bedoekJe kosten voor rekening van Opdrachtnemer komen. 

15.4 Opdrachtgever kan de betaling van een factuur of een deel daarvan, waarover tussen 
partijen geen overeenstemming bestaat, opschorten gedurende de periode van het ac­
countantsonderzoek. Van deze bevoegdheid maakt Opdrachtgever uitsluitend gebmik, 
indien bij hem redelijke twijfel bestaat omtrent de juistheid van de desbetreftende 
factuur. 

15.5 Overschrijding van een betalingstennijn door Opdrachtgever of niel-helaling van een 
factuur op grand van vermoedelOke Inhoudelijke onjuistheki daarvan of ingeval van 
ondeugdelijkhekï van de gefactureerde Diensten geelt Opdrachtnemer niet het recht zijn 
werkzaamheden op te schorten dan wel te beëindigen, 

18. Voorschot 

18,1 Indien Opdrachtgever ter uitvoering van de Overeenkomst (een) betaring(en) venicht 
voor Diensten die nog niet zijn geleverd, kan hij veriangen dal door Opdrachtnemer 
voorafgaande aan die betelïng(en) een kredietinstellingsgarantie "op afroep" aan 
Opdrachtgever wooft afgegeven ter waarde van hel (de) betaalde bedrag(en). Aan de 
garantie zijn voor Opdrachtgever geen kosten verbonden. Worden vanwege enige 
tekortkoming aan de zijde van Opdrachtnemer Diensten niet binnen de 
overeengekomen termijn geaccepteerd, dan is Opdrachtnemer de wettelijke r^te over 
het voorschot varschukJigd voor de tijd dat da tekortkoming voortduurt 
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16.2 De kredietinstellingsgarantie "op afroep" wonit afgegeven door een door Opdrachtgever 
aanvaarde kredietinstelling, overeenkomstig het bij deze VoorwaanJen gevoegde model 
(bijlage 1). 

V) TEKORTSCHIETEN IN DE NAKOMING, ONTBINDING EN OPZEGGING 

17. Dreigende vertraging 

17.1 Indien do voortgang van de weitaaam heden vertraging dreigt te ondervinden, bericht 
Opdrachtnemer dat onmiddellijk aan Opdrachtgever met vermelding van ocwzaak en 
cmisequentles daarvan. Tevens stelt Opdrachtnemer maatregelen voor om verdere 
vertraging le voorkomen. 

17.2 Binnen 14 dagen na ontvangst van de in het vorige lU bedoekte mekiing, bericht 
Opdrachtgever of hij at dan niet instemt met de voorgeslekle maatregelen en de 
genoemde consequenties. Instemming houdt niet in dat Opdrachtgever de oorzaak van 
de dreigende vertraging erkent en laat alle andere rechten of vorderingen die 
Opdrachtgaver op grand van de Overeenkomst toekomen, onveriet 

18. Boete 

18.1 Indien de volledige Diensten niet binnen de overeengekomen dan we! vertengde termijn 
zijn verricht op een wijze die aan de Overeenkomst beantwoordt, is Opdrachtnemer aan 
Opdrachtgever een onmWdeliijk opeisbare boete verschuldigd van 0,1 % van de totale 
dan wel maximale prijs die met de Overeenkomst is gemoeid voor elke dag dat de 
tekortkoming voortduurt tot een maximum van 10 % daanmn. Indien nakoming anders 
dan door overmacht blijvend onmogelijk is geworden, Is de boete onmiddellijk In haar 
geheel verschukJIgd. 

18.2 De boete komt Opdrachtgever toe, onverminderd aBe andere rechten of vorderingen, 
daaronder mede begrepen: 
a. zijn vordering tot nakoming van de overeengekomen verplichting tot het verrichten 
van de Diensten; 
b. zijn recht op schadevergoeding. 

18.3 De boete wordt verrekend met de door Opdrachtgever verschuldigde betelingen, 
ongeacht of de vordering tot betaling daanran op een derde is ovef9egaan. 

19. Aansprakolijkhold 

19.1 Indien één der partijen tekortschiet in de nakoming van haar verplichtingen uit de 
Overeenkomst, kan de andere partij haar in gebreke stelten. De nalatige partij is echter 
onmiddellOk in verzuim als nakoming van de desbetreffende verplichtingen anders dan 
door overmacht binnen de overeengekomen tennijn reeds blijvend (Ximogenjk is. Oe 
ingebrekestelling geschiedt schriftetijk, waarbij aan de nalatige partij een redelijke 
termen wordt gegund om alsnog haar verplœhtingen na te komen. Deze tennijn Is een 
fatale termijn. Indien nakoming binnen deze termijn uitbf^ Is de nalatige part] in 
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19.2 De in het vorige lid genoemde ingebrekestelling is niet vereist indien de termijn 
waarbinnen de overeengekomen Diensten verricht hadden moeten zijn, voor de afloop 
daarvan Is veriengd. Indien de in het vorige lid bedoekje nakoming ook niet heeft 
plaatsgevonden voor het eind van de veriengde termijn, is de nalatige partij vanaf dat 
moment direct in verzuim. 

19.3 De part̂  die toerekenbaar tekortschiet in de nakoming van haar verpikhtingen, Is 
tegenover de andere partij aansprakelijk voor de door de andere partij geleden dan wet 
te lijden schade. 

19.4 Opdrachtnemer vrijwaart Opdrachtgever tegen eventuele aanspraken van derden op 
vergoeding van schade als gevolg van het tekortschieten als bedoek! in het derde lid. 

19.5 Indien Opdrachtnemer voor het verrichten van de Diensten gebruik maakt van zaken als 
bedoeld in artikel 6, eerste lid, die eigendom zijn van Opdrachtgever, is Opdrachtnemer 
aansprakelijk voor de schade die aan deze zaken worül toegebracht Indien als gevolg 
van de aanwezigheid van zaken van Opdrachtgever bij Opdrachtnemer ter uih/oering 
van de Overeenkomst schade aan Opdrachtnemer of aan derden wordt toegebracht, op 
welke wijze dan ook, te deze schade geheel voor rekening en risico van Opdrachtnemer. 
In voorkomende gevallen zal Opdrachtnemer Opdrachtgever vrijwaren tegen 
aanspraken van derden. 

19.6 Alle verplichtingen met betrekking tot hel Personeel van Opdrachtnemer, ook die 
Krachtens de belasting- en socialeverzekeringswetgeving, komen ten laste van 
Opdrachtnemer, Opdrachtnemer vr^waart Opdrachtgever tegen elke aansprakeliJkhekJ 
in dit verband. 

20, Ovemiacht 

Onder overmacht wordt in ieder geval niet verstaan: gebrek aan personeel, stakingen, 
ziekte van personeel, verlate aanlevering of ongeschiktheid van voor de uitvoering van 
de werkzaamheden benodigde goederen, liquiditeits- of solvabiliteitsproblemen aan de 
zijde van Opdrachtnemer of tekortschieten van door hem ingeschakelde derden. 

21. Ontbinding en opzegging 

21.1 Onverminderd hetgeen overigens in de Overeenkomst Is vastgelegd, kan elk van da 
partijen de Overeenkomst door mkldet van een aangetekef>d schrijven buiten rechte 
geheel of gedeeltelijk ontbinden. Indien de andere partij in vetzuim Is dan wel nakoming 
blijvend of tijdelijk onmogelijk ts. 

21.2 Indien één der partijen gedurende een bij de Overeenkomst te bepalen periode ten 
gevolge van overmacht haar verplichtingen op grond van de Overeenkomst niet kan 
nakomen, heeft de andere partij het recht de Overeenkomst door middel van een 
aangetekend schrijven met onmkJdelliJke ingang buiten rechte geheel of gedeeltelijk te 
ontbinden, zonder dat daardoor enig recht op schadevergoeding zal ontstaan. 

21.3 In geval van overmacht gaan partijen niet eenier tot ontbinding over dan na het 
verstrijken van een termijn van 15 Werkdagen, tenzij partijen een andere tennijn 
overeenkomen. 
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21.4 Opdrachtgever kan, zonder enige aanmaning of ingebrekestelling, met onmiddell̂ ke 
ingang buiten rechte de Overeenkomst door middel van een aangetekend schrijven ont­
binden, indien Opdrachtnemer (voorlopige) surseance van ttetaling aanvraagt of hem 
(voorlopige) surseance van betaling wordt verieend. Opdrachtnemer zijn faillissement 
aanvraagt of in staat van faillissement wordt verklaanj, de ondememing van 
Opdrachtnemer wordl geliquideerd. Opdrachtnemer zijn ondememing staakt, op een 
aanmerkelijk deel van het vermogen van Opdrachtnemer beslag wordt gelegd, 
Opdrachtnemer een fusie of splitsing aangaat of wordt ontbonden, dan wel Opdracht­
nemer anderszins niet langer in steat moet worden geacht de verplk±tingen uit de 
Overeenkomst na te kunnen komen. 

21.5 Opdrachtgever kan voorts de Overeenkomst door middel van een aangetekend 
schrijven te allen tijde opzeggen. Tussen Opdrachtgever en Opdrachtnemer zal alsdan 
afrekening plaatsvinden op basis van de door de Opdrachtnemer ter zake van de 
uitvoering van de onderhavige opdracht verrrchte Diensten en in redelijkheid gemaakte 
kosten en van de voor de uitvoering van de opdracht in redelijkhekj voor de toekent 
reeds aangegane verplchtlngen. Opdrachtgever hoeft Opdrachtnemer op generlei wijze 
anderszins schadeloos te stellen voor de gevolgen van da opzegging van de 
Overeenkomst 

22. Behoud recht nakoming to vorderen 

Het nalaten door één van de partijen om binnen een in de Overeenkomst genoemde 
termijn nakoming van enige bepaling te verlangen, last het recht om alsnog nakoming te 
veriangen niet aan tenzij de desbetreffende partij uitdnjkkelijk en schriftelijk met do niet-
nakoming heeft ingestemd. 

23. Intellectuele eigendomsrechten 

23.1 Aile intellectuele eigendomsrechten dte kunnen of zullen kunnen worden uitgeoefend -
waar en wanneer dan ook - ten aanzien van de resultaten van de verrichte Diensten die 
Opdrachtnemer voor Opdrachtgever verricht, benjsten bij Opdrachtgever. 
Deze rechten worden op grond van de Overeenkomst door Opdrachtnemer op het 
moment van het ontstaan daarvan aan Opdrachtgever overgedragen, welke overdracht 
door Opdrachtgever reeds nu voor alsdan vrordt aanvaard. 

23.2 Voor zover de resultaten, bedoeld in hel eerste (id, tot stand komen met gebruikmaking 
van reeds bestaande, niet aan Opdrachtgever toekomende Intdlectoela 
eigendomsrechten, verieent Opdrachtnemer aan Opdrachtgever een niet-exclusief 
gebnjiksrecht van ont>epaakie duur. Opdrachtnemer garandeert in dat geval gerechtigd 
te zijn tot het verienen van vorenbedoeld gebruiksrecht 

23.3 Voor zover voor de overdracht van de rechten, bedoeld in het eerste lid, een nadere 
akte zou zijn vereist machtigl Opdrachtoemer Opdrachtgever reeds nu voor alsdan 
onhenoepel̂ k om zodanige akte op te maken en namens Opdrachtnemer te 
ondertekenen, onverminderd de verplichting van Opdrachtnemer om op eerste verzoek 
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van Opdrachtgever aan de overdracht van deze rechten medeweridng te vertenen, 
zonder daarbij voorwaarden te kunnen stellen. Opdrachtnemer machtigt voor zover 
nodig Opdrachtgever hierdoor onhenoepelijk om de overdracht van deze Intellectuele 
eigendomsrechten in de dest}etreffende registers te doen In- of overschrijven. 

23.4 Indien tussen partijen verschil van mening bestaat over intellectuele eigendomsrechten 
ten aanzien van de resulteten van de verachte Diensten wordt er, tKhoudens 
tegenbewijs, van uitgegaan dat die rechten bij Opdrachtgever berusten. In alle gevallen 
mag Opdrachtgever het bij de Overeenkomst beoogde gebreik van de uitkomst van de 
resultaten maken. 

23.5 Opdrachtnemer doet hierbij afstand jegens Opdrachtgever van aile eventueel aan hem, 
Opdrachtnemer, toekomende zogenaamde persoonlijkheidsrechten als bedoeld in de 
Auteurswet 1912, in de mate als de toepasselijke regelgeving zodanige afstand toelaat 
Opdrachtnemer doet hiertoe gevolmachtigd, ook namens het aan zijn zijde betrokken 
Personeel, afstand jegens Opdrachtgever van alle eventueel aan deze personeelsleden 
toekomende persoonlijkheklsrechten, in de mate als de toepasselijke regelgeving 
zodanige afstand toelaat 

23.6 Opdrachtnemer mag de resultaten van de verrichte Diensten in generiel vomi aan 
derden beschikbaarstellen, noch hierover aan derden enige inlichting te verschaffen, 
tenzij Opdrachtgever uitdrukkelijk toestemming hiervoor heeft verieend. Opdrachtgever 
kan aan deze toestemming voonvaarden verbinden. 

23.7 Opdrachtnemer vnlwaart Opdrachtgever tegen aanspraken van derden ter zake van 
(eventuele) inbreuk op Inteilectuclo eigcndomsrechlen van die derden, vergelijkbare 
aanspraken met betrekking tot kennis, ongeoorioofda mededinging en dergelijke daar­
onder begrepen. Opdrachtnemer verplk:ht zich tot het op zijn kosten treffen van alle 
maatregelen die kunnen bijdragen tot voorkoming van stagnatie en tot beperking van de 
te maken extra kosten en/of te lijden schade als gevolg van bedoelde Inbreuken. 

23.8 Onverminderd hel hiervoor bepaalde kan Opdrachtgever. Indien derden Opdrachtgever 
ter zake van schending van intellectuele eigendomsrechten aansprakelijk stellen, de 
Overeenkomst schriftelijk, builen rechte, geheel of gedeelteOjk ontbinden. Van zijn recht 
tot ontoinding van de Overeenkomst zal Opdrachtgever geen gebmik maken dan na 
voora^aand overieg met Opdrachtnemer. 

24. Overdracht rechten en verplichtingen uit do Overeenkomst 

Partijen mogen de uit de Overeenkomst voortvloeiende rechten en verplichtingen niet 
zonder toestemming van de andere partj aan een darde overdragen. Toestemming 
wordt niet zonder redelijke grond geweigerd. Partijen kunnen daaraan voonvaarden 
verbinden. 

25. Verzekerir>g 

25.1 Opdrachtoemer heeft zk;h adequaat verzekerd en zal zKh adequaat verzekenJ houden 
voor de navolgende risk:o*s: 
a. beroepsaansprakelijkheid (risteo's die voortvloeien uit Beroepsfouten): 
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b. bedrijfsaansprakelijkheid (waaronder aansprakelijkheid voor schade toegebracht aan 
personen of zaken die eigendom zijn van Opdrachtgever); 
c. veriies van en schade aan bedriJfS''nvent3ris (waaronder door brand en diefstel), 
inclusief de zaken die eigendom zijn van Opdrachtgever, 

25.2 Opdrachtnemer legt op veiToek van Opdrachtgever onvenviJW (een gewaaimerict 
afschrift van) de polissen en da bewijzen van premiebetaling ter zake van de in het 
eerste IkJ bedoekJe verzekeringen dan wel een vericlaring van de verzekeraar 
betreffende het bestaan van deze verzekeringen en het betaakl zijn van de premie over. 
Opdrachtnenwr beëindigt niet zonder voorafgaande schriftelijke toestemming van 
Opdrachtgever de verzekeringsovereenkomsten dan wel de condities waaronder deze 
zijn aangegaan. Evenmin wijzigt Opdrachtnemer het verzekerde bedrag ten nadele van 
Opdrachtgever zonder bedoelde toestemming. De door Opdrachtnemer verschuldgde 
verzekeringspremies worden geacht in de overeengekomen prijzen en tarieven te zijn 
begrepen. 

25.3 Opdrachtnemer cedeert bij voorbaat aan Opdrachtgever alle aanspraken op uitkeringen 
van verzekeringspenningen, ais bedoeld in het eerste lid en voor zover ttetrekking heb­
bende op schade, waarvoor Opdrachtnemer op grond van de Overeenkomst Jegens 
Opdrachtgever aansprakelijk Is. Opdrachtnemer verplkiht zich om deze cessie schriftelijk 
ter kennis van zijn verzekeraar te brengen en hienran een afechrift aan Opdrachtgever 
te zenden, onvennindcrd de bevoegdheid van Opdrachtgever om hien/an aan deze 
verzekeraar melding te doen. 

25.4 Verzekeringspenningen die door verzekeringsmaatschappijen rechtstreeks aan 
Opdrachtgever wonden uitbetaaW, worden in mindering gebracht op de door 
Opdrachtoemer voor het verzekerde voorval aan Opdrachtgever te betalen 
schadevergoeding. 

26. Overname van Porsonoct, omkoping, belangonvorstrengellng 

26.1 Partien zullen zonder toestemming van de wederpartij, tijdens de uitvoering van de 
Overeenkomst &i tiinnen één jaar na beëindiging daarvan, geen personeel van de 
wederpartfj In dienst nemen of met dal personeel over indiensttreding ondertiandelen. 
Deze toestemming wordt niet zonder redelijke grond onttrauden. 

26.2 Partijen zullen aan elkaar noch aan derden aanbieden, noch van elkaar of derden 
vragen, accepteren of toegezegd krijgen, voor henzelf of enige andere partij, enige 
schenking, beloning, compensatie of protqt van welke aard dan ook die uitgelegd kan 
worden als een onwettige praktijk. Een dergelijke praktijk kan reden zijn voor gehele of 
gedeeltelijke ontoinding van de Overeenkomst 

26.3 Indien t}Iqkt dat een lid van het Personeel van Opdrachtgever een al dan niet betaalde 
nevenfunctie vervult bij Opdrachtnemer of ten tijde van de ondertiandelingen over do 
totstandkoming van de Overeenkomst heeft vervukJ, zonder dat Opdrachtgever 
daarover vóór het sluiten van de Overeenkomst is ingelteht kan Opdrachtgever de 
Overeenkomst zonder ingebrekestelling met onmkJdellijke Ingang ontbinden zonder tct 
enige schadevergoeding te zijn gehouden. 

Uit: Staatscourant 13 maart 2008, nr. 52 / pag. 7 12 



26.4 Opdrachtoemer beb̂ ekt geen personen, anders dan met toestemming van 
Opdrachtgever, bij de uitvoering van de Overeenkomst die in een periode van twee jaar 
voorafgaand aan de werkzaamheden bij Opdrachtgever in dienst zijn geweest 

27. Nietige en vemletfgdo bepalingen 

Indien één of meer bepalingen van de Voonvaarden of de Overeenkomst nietig Wijken te 
zijn of door de rechter vernietigd worden, behouden de overige bepalingen van de 
VoonAfaanjen of de Overeenkomst hun rechtskracht Partijen zullen over de nietige of 
vemletigde bepaCngen overieg voeren teneinde een vervangende rcgefing te treffen. De 
ven/angende regeling zal da sfrekking van de VoonA^anien of de Overeenkomst niet 
aantasten, 

28. Vervolgopdracht 

Opdrachtoemer kan aan de Overeenkomst geen enkel recht ontlenen voor de veritrijging 
van een vervolgopdracht 

29. Melding in publicaties of reclame-uitingen 

Opdrachtoemer maakt in publk:aties of reclame-dtingen geen melding van de 
opdr^htverlening en gebnjikt de naam van Opdrachtgever niet als referentie dan na 
toestemming van Opdrachtgever. 

30. Voortdurende vorpllchtingen 

Verplichtingen die naar hun aard bestemd zijn om ook na afloop van de Overeenkomst 
voort te duren, behouden nadien hun werking. Tot deze verplichtingen behoren onder 
meer vrqwaring voor schending van intellectuele eigendomsrechten, geheimhouding, 
cessie van verzekeringspenningen, geschillenbeslechting, domiciliekeuze en toe­
passelijk recht 

31. Geschillen en toopaseelljk recht 

31.1 leder geschil tussen partijen ter zake van de Overeenkomst zal bij uitskJiting worden 
voorgelegd aan de daartoe bevoegde rechter In het arrondissement Den Haag, tenzij 
partijen alsnog een andere vorm van geschillenbeslechting zullen ov^enkomen. 

31.2 Op de Overeenkomst is Nederiands recht van toepassing. 

Uit: Staatscourant 13 maart 2008, nr. 52 / pag. 7 13 
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Van:.-' 
Q Verzonden: donderdag 24 juli 2008 9:04 
t-' Aan; • ^ : ' ' .•. ' . - " . • " 
LO ~ -' ' • ' 

Onderwerp: Q fever 

Bijlagen: Round tat)Ie conference on Q fever 22.07.2008.doc 

Hierbij mijn verslag van de Round table conference on Q fever van afgelopen week. Wij proberen de 
informatie over de vaccinatie vari géiten boven water te krijgen en daarria wil ik graag een keer overleggen. 
Als jullie nóg vragen hebben hoor ik dat graag. 

Met vriendelijke groet, 

O 

O 

www.ecsrhm.eu 

GD 
Postbus 9, 7400 AA Deventer 

igiqddeventer.com  
www.qddeventer.com 
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Round table conference on Q fever 

datum: 22 juli 2008 
Plaats: Hotel Grand Kara! V, Utrecht 
Programma: zie bijlage 
aantal deelnemers: 32 
De bijeenkomst was met de nodige pressie georganiseerd door de Gezondheidsraad (De 
Gezondheidsraad is een onafhankelijk adviesorgaan dat als taak heeft ministers en 
parlement te adviseren over de stand van wetenschap op het gebied van de 
volksgezondheid) en het RIVM. 

Kernvragen die in de discussie aan de orde kwamen waren: 
1. is het noodzakelijk om een screening uit te voeren van zwangere vrouwen in het 

gebied waar nu Q-fever speelt? 
2. is het noodzakelijk om maatregelen te nemen voor bloeddonoren in het betreffende 

gebied. 

De incidentie in Herpen in 2007 was 1500 Q-fever gevallen per 100.000 inwoners. In 2008 
gaat het om 43 gevallen per 100.000 inwoners maar op de dag van de bijeenkomst was het 
aantal humane gevallen inmiddels gestegen tot ongeveer 650. In Herpen wordt gesproken 
over een uitbraak waarschijnlijk vanuit één bron (hoewel dit niet is bewezen); niet veel 
informatie over risico's (contact met hooi, stro en mest als belangrijke risicofactor genoemd), 
roken is risicofactor. Bij de veel grotere aantallen patiënten tot nu toe in 2008 wordt niet 
gesproken over een uitbraak en er zou sprake zijn van meerdere bronnen. 

In de discussie wordt uitgebreid stil gestaan bij: 
1. de noodzaak om de huidige situatie in Brabant met spoed beter in beeld te brengen. 

RIVM neemt nog deze week initiatief; daarna situatie eventueel opnieuw bespreken 
in Outbreak Management Team; benodigd onderzoek: environmental contamination, 
behandeling, strain isolatie, uitscheiding bij geiten (volgens de Canadees 
excretie het grootste en het langst bij geiten, dan bij schapen en runderen in laatste 
plaats); 

2. bij het belang om meer informatie te krijgen van de veterinaire risico's; 
3. de noodzaak om zwangeren te screenen: er wordt besloten om niet tot een screening 

over te gaan maar wel de verzamelde informatie en bloedmonsters retrospectief te 
onderzoeken om achteraf de risico's beter in beeld te hebben om bij een eventuele 
volgende uitbraak met meer kennis van zaken een beslissing te kunnen nemen; 
mocht uit de analyse onder 1. naar voren komen dat er locaal sprake is van duidelijke 
clustering dan zou ter plaatse een ander besluit kunnen worden genomen; balans 
tussen maatregelen en risico's; 

4. de beschikbare kennis om besmette mensen te behandelen; 
5. de noodzaak om bloed donoren uit te sluiten of andere maatregelen om risico's te 

beperken: er wordt besloten om geen maatregelen te nemen maar ook hier geldt dat 
bij eventuele locale clustering locaal tot andere maatregelen kan worden besloten; 
balans tussen maatregelen en risico's; 

6. het nauwkeurig volgen wat nu gebeurt; hoewel het de bedoeling was om tijdens dit 
overieg de risico-analyse te scheiden van het maken van voorstellen voor 
vervolgonderzoek, lukte dat in veel gevallen niet helemaal; 

7. laboratoriumonderzoek: gebruik wordt gemaakt van ELISA, IgG en IgM 
onderscheidende testen, CBR, PCR. Uitslagen regelmatig aanleiding tot venwarring. 

Op de site van de Gezondheidsraad stond de dag na de conferentie de bijeenkomst als volgt 
samengevat: 



Conferentie over Q-koorts 

23 juli 2008 - Op 22 juli organiseerden het RIVM en de Gezondheidsraad een 
conferentie over Q-koorts in Nederiand. Aan de bijeenkomst, die zeer waardevol bleek, 
namen experts deel uit Canada, Frankrijk, Duitsland, Denemarken, Zweden en 
Nederiand. Door het uitwisselen van ervaringen kwam aan het licht dat de situatie in 
Nederiand uniek is in de wereld. Ook in andere landen zijn incidentele uitbraken van Q-
koorts geweest, maar niet in zo'n uitgebreid en dichtbevolkt gebied als nu in Nederiand. 
Maatregelen bij uitbraken in andere landen zijn dan ook niet zomaar in Nederiand 
toepasbaar. 

23.07.2008, 
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Draft Programme 

Round table conference on Q-fever, 22"" of July 
Location: Hotel Grand Karel V, Utrecht, the Netherlands 

Chair: 

AIM: To review the scientific evidence around the public health risk management 
principles for screening of pregnant women and blood donors with possible exposure to 
Coxiella burnetii in outbreak and endemic situations 

Welcome and opening address 

Introduction of the participants 

Session one: The state of the art in Q-fever 

> clinical picture of Q-fever ^ ): veel chronische vermoeidheid (20% van de 
gevallen; duurt soms jaren), vaak neurologische klachten, aantal 
uitbraken kat en konijn gerelateerd, dd legionella, tularaemie; "In 
Novoscotia Q fever disappeared, just because nobody was 
interested." 

> diagnosis of Q-fever, )-. small cell and large cell variant; fase I 
(virulent) en fase II antigeen; na toedienen antibiotica bij mens: PCR 
negatief; soms erg late seroconversies; chronische infecties: hele 
langzame vermeerdering van Coxiella, heel lang behandelen; ELISA: 
60% sensitiviteit en hoge specificiteit. 

> Q-fever and blood donations [ Sanquin: wil graag contact 
met GD om te praten over beschikbaarheid commerciële testen en 
eigenschappen daarvan. Insteek Sanquin: risk assessment and risk 
reduction 

> Q-fever in pregnancy , Marseille; goed verhaal; ook vanuit referentie­
laboratorium in Marseille worden soms adviezen gegeven tenvijl niet 
in alle gevallen voldoende feitelijke kennis beschikbaar is. Bij Q-fever 
besmette vrouw zou borstvoeding gecontraïndiceerd zijn. Vrouwen 
zijn iets minder gevoelig voor Q-fever als mannen van dezelfde 
leeftijd, kinderen zijn nog ongevoeliger en zwangere vrouwen zijn 
heel erg ongevoelig maar als ze worden besmet kan dat leiden tot 
placentitis en veriies van de vrucht, niet alleen bij de zwangerschap 
tijdens de besmetting maar in een deel van de gevallen ook bij 
volgende zwangerschappen. 

Co/fee 

Round table - Summary of significant issues 

Session two: Managing Q-fever during outbreaks and in endemic areas,  

emphasis on pregnancy and blood donors 

Dutch outbreaks 2007-2008 



> the human outbreak . ): Herpen 2007: 72,7% seronegatief; 8,6% 
oude infectie, 28,7% nieuwe infectie; 2008: nu al ongeveer 650 
gevallen; 

> Q fever outbreak in small ruminants i: schets van 2005 tot nu; de 
aanwezigheid van besmette geitenbedrijven aan de ene kant en 
humane gevallen aan de andere kant leidt te gemakkelijk tot de 
conclusie dat de problemen direct zijn gelinkt, zonder dat naar 
andere bronnen is gekeken; 

> modeling the epidemie ): beschrijving hoe wordt geprobeerd 
te komen tot modellering van de uitbraak; 

Q fever outbreaks in Germany ): beschrijving van twee uitbraken in 
Duitsland, in Soest in mei 2003 (0,1-0,5 gevallen per 100.000 inwoners: na 
geboorte lam op een markt met veel bezoekers); en in juni 2005 in 
JenaAA/inzerla: 331 gevallen vanuit een koppel schapen dat aan de rand van 
de stad twee weken had gegraasd; 46% van de schapen seropositief. 

recent experiences in Denmark : verslag van onderzoek rundvee in 
Denemarken: ongeveer 50% van de tankmelkmonsters sero- (en 
PCR-?)positief; ondanks gerichte humane screening sinds enkele 
jaren van 1200 personen per jaar, aantal besmettingen bij de mens 
in Denemarken heel erg laag. 

Lunch 

Session three: round table 

Which criteria could be applied to decide whether screening of pregnant women 
living in the endemic area is justifiable? 

Coffee 

Are restrictive measures needed with respect to donation of blood and blood 
products in the endemic area? 

Closing session: conclusions 
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Van: 
Verzonden: donderdag 24 juli 2008 9:09 
Aan. 

Onderwerp: AD Q fever 
'Nederlandse Q-koortsuitbraak is uniek' 
23 jul 2008 16:46 

Maatregelen die in andere landen zijn getroffen tegen Q-koorts zijn niet zomaar in Nederland 
toepasbaar. 
Dat is de conclusie van een rondetafelgesprek dat het Centrum Infectlezlektebestrijding van het RIVM in 
samenwerking met de Gezondheidsraad heeft gehouden. Experts uit Canada, Frankrijk, Duitsland, Denemarken, 
Zweden en Nederland bespraken mogelijkheden om verspreiding van Q-koorts tegen te gaan. 

Ook in andere landen zijn incidentele uitbraken van Q-koorts geweest, maar niet In een uitgebreid en 
dichtbevolkt gebied als nu in Noord-Brabant. Wetenschappers concluderen dat de situatie in Nederiand uniek is 
in de wereld. 

Afgesproken is dat het RIVM met veterinaire deskundigen gaat kijken hoe de overdracht van Q-koorts van dier 
naar mens gebeurt en of verdere maatregelen mogelijk of nodig zijn om dat te voorkomen. 

Bloedtransfusie lijkt een verwaarloosbaar risico te zijn voor de overdracht van Q-koorts. Dit leidt ertoe dat het 
beleid voor bloeddonoren voorlopig niet aangepast zal worden. 

Tijdens de conferentie bleek ook dat een verantwoorde screening van zwangeren in de regio niet mogelijk is 
omdat er onvoldoende bekend is over de kans op zwangerschapscomplicaties bij een Q-koortsinfectie. Ook zijn 
de beschikbare laboratoriumtesten om Q-koorts vast te stellen nog niet betrouwbaar genoeg voor screening van 
grote groepen. 

Tevens is niet bekend wat de effectiviteit en mogelijke nadelen zijn van langdurige behandeling van Q-koorts 
met antibiotica tijdens zwangerschap. Het RIVM gaat nader onderzoek doen om meer inzicht te krijgen in de 
risico's van Q-koorts tijdens de zwangerschap. 

Met vriendelijke groet. 

www.ecsrhm.eu 

GD 
Postbus 9, 7400 AA Deventer 

•@qddeventer.com  
www.qddeventer.com 

file://T:\eli\DADO\Diereezondheid en Veterinaire markttoeeaneWerzoek Thieme om a... 
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CO . 5 FW RE vacc ine t r i a l Q-fever 
t-.̂  Van: ' " m i n è l e n i . n l ] 
(...) Verzonden: woensdag 6 augustus. 2008 16:42 

' Aan : 
d r . 
CC: i' ,. ' , . 
Onderwerp: FW: RE vaccine t r i a l Q-fever 
Ter info. Het contact met Ceva is gelegd. CEVA bekijkt nu of het mogelijk is om 
op.korte termijn een bijeenkomst te organiseren. 
1 expert z i t in Budapest, 1 expert in Frankrijk en in Brussel, dus ik hoop dat hèt mogeii jk is om snel ëen "afspraaK te maKen. 

Beleidsmedewerker ] 
Directié Voedsel kwaliteit en Diergezondheid 

O 

Van: 
verzonden: woensdaa 6 augustus 2008 16:33 Aan: Onderwerp: RE Vaccine t r i a l Q-teyer 

Dear 
I got your email, I w i l l revert to you as soon as I can get in touch my my colleagues in charge of iGoxevac. 

Best regards. 

Ceva Animal Health Benelux 

06/08/2008 16:00 
A iiceva. com> 

cc 

objet 
Vaccine t r i a l Q-fever 

Pagina 1 
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5 FW RE vaccine t r i a l Q-fever 

pear 
As discussed over the telephone, the Netherlands is interested in organising a vaccine t r i a l for Q-fever on'very short'notice. 
The situation in the Netherlands' is very serious. At this moment there are 700 reported human cases of Q-fèver jin the eastern part of Noord Brabant and adjoining part of Gelderland. Although i t is not clear hbw piepjale have become infected, experts say that the infection most lik e l y come frpm goats and sHeep. The pressure to do something tó jaréveht this from happening next year is very high. ' 
Therefore we are looking into the possibility to set up a vaccination t r i a l to see i f vacicina'ting, sheep and; goats can diminish thé amount óf bacteria that reach people, we are thinking of] vaecihating lactating goats and shéep in the infected and surrounding area (afDproximately 50.000 - 150.000 animals, depending on the size of the area). i 
I f we want to see an effect of this vaccination trial,next year, we have to move fast.. Vaccination should than take place before mating, this means within the next few months. We would like to discuss the. possitjiTities with your ' organisation. I hope we can orgahise.,a meeting on short notice. The meeting can tal<è place anywhere most convenient i^or you. 

Best regards. 

Belei dsmedewerker 
Directie voedselkwaliteit en Diergezondheid 

Dit bericht kan informatie bevatl:en die niet voor u is bestemd. Indien u niet de geadresseerde bent of d i t berich|t: abusievelijk aan u is gezonden, wordt u, verzocht dat aan de afzender te melden en het bericht te'verwijderen. De Staat aanvaat-dt yeen aansprakèlijkheidj voor schade, van welke aard ook, dié, verband houdt met risico's verbonden aam het elektronisch verzenden van berichten. 
This message may contain informajtion that is not intended for you. I f you are not the addressee or i f this message was sént to you by mistake, ,you are requested to inform the sènder and delete the message. Thé State accépts no l i a b i l i t y for damage of any kind] resulting from thé risks inherent in the electronic transmission óf messages. 

Click here to report this email as spam. 

This message has been scanned for malware by SurfControl pic. www.surfcontrol.com 

Pagina 2 
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Van: 
Vérzqndjèn: woensdag 20 augustus 2008 7:10 

, , Aàii: .r. 

Page 1 o*" ', 

'O. 

Q 

Onderwerp: Q-fever 

Bijlagen: Coxevac vaccin.pdf 

Hierbij het ailikel dat ik gisteren noemde: gaat'over geiten, ELISA en POR. 

Met vriendelijke groet, 

www.écsrhm.eu 

GD 
Postbus 9, 7400 AA Deventer 

O.qddëventer.com  
www.qddevéntér.com 

file://T:\eli\DADO\Diergezondheid en Veterinaire maricttoegangWerzoeic Thieme om a... 
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ONLY PHASE I Q F E V E R V A C C I N E P R O T E C T S PREGNANT GOATS AGAINST C H A L L H . N G E ' W I T H 
C O X I E L L A BÜRNETil 

I . ' 
Nathalie Arricau-Bouvery, Armel Souriau, Christelle Bodier and Annie Rodolakis 

Pathologie Infectieuse el Immunologie, INRA, Tours-Nouzilly, F-37380, Nouzilly, France 

Introduction 
Q fever, a zoonosis caused by the obligate intracellular 
bacteria Coxiella burnetii is endemic throughoiit the 
world and infects arthropods, birds, pets, dorriestic and 
wild marnmais and hurnaiis. The disease is known since 
the 1930* and has been reported worldwide except in 
Antarctic region and perhaps in New Zealand where its 
presence is not really confirmed (5). In livestock, C. 
burnetii is associated with reproductive; disorders:, 
abortion,, stillbirth, and delivery of weak andi unviable 
nevvboms, placentitis, endometritis and infertility (7). 
Such reproductive failures are accompanied with 
shedding of great number of Coxiella into birth|products, 
urine, faeces and milk of infected animals, in hiiman," the 
acute disease currently appears like a flu-like, usually 
self-limiting illness accornpanied by myalgia and severe 
headache. Complications hiay occur such as pneumonia 
or hepatitis. Endocarditis in patients suffering from 
valvulbpathy and premature delivery or ab'ortioh in 
pregnant women, are the main severe manifestations of 
the chronic evolution of the,disease (8). 
Q fever is essentially an airborne disease. The main route 
of C burnetii infection is by inhalation of contaminated 
aerosols or dusts containing the microorganism shed from 
infected animals. Transmission of C. burnetii among 
domestic ruininants is mostly associated with abortion 
and among them sheep flocks. The source of human 
infection is often unidentified, although sheep and goats 
are more frequently involved in the disease cycle than 
other animal species. As C. biirneiii is very stable in 
environment, resisting to elevated temperature, 
desiccation, osmotic shock, ultra violet light and 
disinfectants, direct contact with the aborted female is not 
required. This environniental resistance allows C. 
burnetii to be transported by wind far away| from its 
original source leading to the appearance of Q fever cases 
in urban areas, where an important percentage of patients 
fails to report direct contact with anithals (10). Klore wild 
and domestic birds, which are able to transmitted Q fever 
via their feces or their ectoparasites, can also be 
responsible of human cases in urban areas or apparently 
without animal contact. Oral transmission, by ingestion 
of contaminated raw milk or dairy products in particular 
goat dairy products could lead to seroconversion and in 
few cases to Q fever. Ticks are also considered to be a 
major reservoir in several countries. 
Several actions could be proposed to prevent and reduce 
the animal and environmental contamination: 
1) antibiotic treatrnent tb reduce thé number ofjabortions 
and the quantity of C. burnetii shed at parturition, 
2) the destruction of placentas and fetuses in; order to 
prevent there ingestion by domestic or wild camivores 
which could disseminate the disease and 
3) the treatment of the manures which could also spread 
the disease faraway, and be spread in fields when the 
wind blows,. 
However, the only way to really prevent the disease in 
ruminants is to vaccinate uninfected flocks close to 

infected one, with an efficient vaccine preventing 
abortion and shedding' of the bacteria. Several vaccines 
have been developed for this purpose. However C. 
burnetii presents phase variation, which is similar to 
smooth-rough variation in the lipopolysaccharide (LPS) 
of enterobacteria (2). Phase I that corresponds to smooth 
LPS is infectious for animals and humans contrary to 
phase II that is obtained after several passages in chicken 
embryos or cells culture. 
Phase ! vaccines are difficult and hazardous to obtain but 
are described as the only efficient vaccines (9). So in this 
study the efficacy of 2 commercial vaccines compounded 
of inactivated C. burnetii reference strain Nine Mile, one 
phase I vaccine (Coxevac, CEVA Santé Animale France) 
and one phase II vaccine (Chlamyvax-FQ, Merial France) 
were assessed in goats by comparing the 2 vaccinated 
groups with a control one for the kidding performances 
and the shedding of C. burnetii in placenta, vaginal 
mucus, faeces and milk. 

Material and Methods 
Two months before mating, according to the 
manufacturers' instructions, 17 goats were 
subcutaneously vaccinated with the phase I vaccine 
(group Ph I) and 16 goats with the phase II vaccine 
(group Phil). 
At 84 days of gestation, the goats from these 2 groups as 
14 unvaccinated control goats (group NV) were 
subcutaneously challenged with 10'' Coxiella burnetii 
strain CbCl which was isolated fi-om an aborted goat. 
The animals were kept in separate pens in. a level 3 
biosecui-ity building until about 6 weeks after delivery. 
The animals were observed daily for clinical signs. At the 
end of the study, the goats and their kids were necropsied 
for further of C. 6z(A-«e///. researches iü different organs 
(spleen, liver, lungs, and in addition for goats, uterus and 
mammary lymph nodes. 
For detection of specific antibodies directed to C. burnetii 
by ELISA, (CHEKIT-Q-Fever enzyrne immuno-assay 
kit; Bommeli diagnostics, Switzerland), blood samples 
were collected at the time of vaccination and then twice a 
month during ail the experiment. 
The bacterial shedding was checked by Trans-PCR (3), 
on placental cotyledons, vaginal mucus, fecal samples 
and milk. For this purpose, fecal samples were collected 
as previously described (1) 17 days after C. burnetii 
inoculation and then twice a month until the end of the 
experiment. Placental cotyledons were collected at 
parturition. Vaginal swabs were sampled at parturition, 
on the 3 subsequent days and then every week. Milk 
samples were taken at the parturition day and daily for 3 
days after, and then once a week. 

Results 
The phase I vaccine prevented abortions as only 1/17 goat 
aborted in group Ph I whereas 13/15 and 9/12 aborted in 
groiips Ph II and NV respectively. The avèrage length of 
gestation (days ± SÈ ) is normal for the group Ph I 

International Society for Animal Hygiene - Saint-Malo - 2004 
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(153±3) but was too short (134±15 and 141±8 
respectively) for the groups Ph II and NV. The kidding 
performances of the group Ph I , 22/26 (85%) live kids, 
were similar to the one observed in does of original flock 
when only 7/23 (30%) kids survived in group NV and 
9/18(33%) in group Ph IL 

Figl Shedding of C burnetti in vaginal mucus 
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C burnetii was detected in vaginal mucus (Fig 1), faeces 
or milk samples (Fig 2) of all the goats of group Ph II and 
NV while none of the milk samples was positive in group 
Ph I, only 7/17 goats had a transient bacterial shedding in 
vaginal mucus (1.5 days in average in comparison to 16 
days and 22 for groups Ph II and NV respectively) and 
12/17 in faeces (10 days in average in comparison to 28 
days and 27 for groups Ph II and NV respectively). 

Fig2 Shedding of C burnetti in milk 
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Antibodies after challenge increased following almost the 
same pattern in the phase II vaccinated and the 
unvaccinated animals whereas, their increasing was 
quickly stabilized in the phase I vaccinated goats. 

Discussion 
The efficacy of vaccines against Q fever has never been 
tested in experimentally infected goats. The used dose of 
C burnetii CbCl strain has been established in a previous 
experimental infection (1). It induced the abortion of 
about 80 % of the non immune pregnant goats, which is 
sometimes but extremely hardly ever observed in field 

conditions. Indeed, often in ruminants' herds, few 
females abort while the others are asymptomatic but shed 
the bacteria during several months (4). However in some 
caprine flocks more than 30% and even 90% of the 
pregnant female abort the reason of this difference of 
gravity of the disease is always unknown, nevertheless 
the phase I vaccine is able to protect the pregnant goats 
even against a very high challenge. 

Conclusion 
In our experimental conditions, which were very severe, 
only Coxevac vaccine was efficient and dramatically 
reduced abortion and excretion of bacteria in the milk, 
vaginal mucus and faeces, reducing environmental 
contamination and thus the risk of transmission to 
humans. In contrast, Chlamyvax FQ did not modify the 
course of the disease. So phase 1 vaccine must be used to 
control the disease. The large use of such a vaccine in 
cattle in Slovakia in the 70-ties and 80-ties has 
significantly reduced the occurrence of Q fever in this 
country (6, 11). 
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