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Coxiella burnetii is an obligate intracellular bacterium that causes the zoonotic disease Q fever. Because C.
burnetii is highly infectious, can survive under a variety of environmental conditions, and has been weaponized
in the past, it is classified as a select agent and is considered a potential bioweapon. The agent is known to be
present in domestic livestock and in wild animal populations, but the background levels of C. burnetii in the
environment have not been reported. To better understand the amount of C. burnetii present in the environ-
ment of the United States, more than 1,600 environmental samples were collected from six geographically
diverse parts of the United States in the years 2006 to 2008. DNA was purified from these samples, and the
presence of C. burnetii DNA was evaluated by quantitative PCR of the IS1111 repetitive element. Overall, 23.8%
of the samples were positive for C. burnetii DNA. The prevalence in the different states ranged from 6 to 44%.
C. burnetii DNA was detected in locations with livestock and also in locations with primarily human activity
(post offices, stores, schools, etc.). This study demonstrates that C. burnetii is fairly common in the environment
in the United States, and any analysis of C. burnetii after a suspected intentional release should be interpreted
in light of these background levels. It also suggests that human exposure to C. burnetii may be more common
than what is suggested by the number of reported cases of Q fever.

The Gram-negative obligate intracellular bacterium Coxiella
burnetii can infect humans and cause Q fever, an acute febrile
illness (15, 17). Most cases of Q fever have fairly nonspecific
symptoms, such as high fever, headache, myalgia, cough, and
fatigue (29). Over one-third of patients may show signs of
pneumonia or hepatitis (17). Acute cases typically resolve in 1
to 2 weeks, but a small percentage of Q fever cases result in a
chronic infection that can present as endocarditis and be life-
threatening (12).

Q fever occurs worldwide, and numerous natural outbreaks
have been reported in the United States (2, 23, 25) and other
countries (5, 11, 18, 20, 22, 24). An ongoing natural outbreak
in the Netherlands resulted in more than 2,000 cases of Q fever
from 2007 to 2009 (27). In the United States Q fever became
a nationally notifiable disease in 1999, and increasing numbers
of cases have been reported to the CDC in recent years. How-
ever, the highest number of annual cases in the United States
so far has been 171, reported in 2007 (8). Although this is a
fairly small number of reported cases, it is possible that the
number of actual cases in the United States is much higher.
The relatively nonspecific nature of Q fever symptoms makes
the disease difficult to diagnose, and people infected with C.
burnetii are likely to show a diversity of symptoms with variable
severity. The idea that Q fever is underreported is supported
by our recent data using serum samples from the National
Health and Nutrition Examination Survey (NHANES) to de-

termine that the seroprevalence in the United States among
people who are �20 years old is 3.1% (1).

A common mechanism for people to become infected with
C. burnetii is the inhalation of aerosolized bacteria. Potential
sources for aerosolized C. burnetii are livestock and other an-
imals. It is known that many herds of livestock are infected
with C. burnetii and that seroprevalence rates in a variety of
wild animal species can be quite high (17). Infected livestock
herds do not typically show clinical signs of infection, but
surges in abortion rates have been reported, particularly with
goats (9, 10, 17). It is known that C. burnetii can replicate to
high levels in the placenta of infected animals and that infec-
tious C. burnetii can be spread to humans during parturition
(9). The prevalence of C. burnetii in animals makes contact
with animals a likely risk factor for Q fever. For example, the
ongoing Q fever outbreak in the Netherlands has been linked
to Q fever infections in goat farms (27), and we have recently
found that 22.2% of a group of 508 veterinarians had antibod-
ies against C. burnetii, a much higher seroprevalence than in
the general U.S. population (31).

C. burnetii exists as a replicating large-cell variant (LCV),
but nonreplicating bacteria can form a more stable small-cell
variant (SCV) (4). Although it is not an endospore, the SCV
form of Coxiella is known to be very stable under a variety of
conditions (16). C. burnetii is also highly infectious, with a dose
of 1 to 10 organisms capable of causing Q fever in humans (30).
These unique features of C. burnetii, along with its aerosol
route of transmission, have led to the designation of C. burnetii
as a category B bioterrorism weapon and inclusion on the list
of select agents. The potential for the use of C. burnetii as a
bioweapon was explored in detail by the U.S. bioweapons pro-
gram of the 1950s and 1960s (26). Although not typically lethal,
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C. burnetii is considered a threat due to its ability to cause
widespread debilitating illness. Indeed, many U.S. soldiers re-
turning from Iraq between 2005 and 2008 suffered from Q
fever while deployed (6, 7). These cases are suspected to be
naturally acquired infections.

The potential for both intentional releases and natural out-
breaks makes it important to understand the presence of C.
burnetii in the environment. Investigations of the source of Q
fever cases will include a determination of the presence of C.
burnetii in the environment from which the bacteria may have
been acquired. The purpose of this study was to analyze a large
number of samples across a wide geographic distribution in the
United States and to establish a baseline for the presence of C.
burnetii in different regions of the country.

MATERIALS AND METHODS

Samples were collected in cooperation with state and local health depart-
ments. CDC staff visited the different sites (18 total sites) and, with the guidance
of the local public health officials, went to the specific locations (nine locations
per site) chosen for sampling. At each site, an effort was made to represent areas
of primarily human activity (post offices, grocery stores, etc.) in about 50% of the
locations and to represent areas with expected animal activity (dairy farms,
ranches, etc.) in the remainder. Samples were collected by bulk sampling, HEPA
vacuuming, or by sponge or swab wipes of solid surfaces. Bulk sampling consisted
of collecting 10 to 50 g of material from the ground, and this was typically soil.
HEPA vacuuming was used primarily in indoor areas where there was a solid
surface that contained dust and other particulates. Sponge or swab wipes also
sampled particulates found on solid surfaces. Samples were transported back to
the CDC for DNA extraction and PCR analysis.

Full details of the methods used to extract DNA from the environmental
samples will be published in a separate manuscript (6a), but a brief description
will be provided here. Five grams of each environmental sample was mixed with
10 to 30 ml of phosphate-buffered saline (PBS), depending on the absorbency of
the sample. Samples were incubated at room temperature with rocking for 1 h
and then centrifuged for 5 min at 200 � g to remove the larger particles. The
supernatants were saved and then centrifuged for 15 min at 20,000 � g to
concentrate the microorganisms. After this spin, supernatants were discarded,
and pellets were resuspended in less than 1 ml of PBS. A total of 700 �l of this
microbial suspension was then used to purify DNA using either a QIAamp DNA
mini-kit (tissue protocol) or a MoBio Ultraclean soil kit. The samples were run
through the kits according to the manufacturers’ instructions, and the DNA was
eluted in water or in the elution buffer provided with the kits. The DNA eluate
was then evaluated for its ability to inhibit a PCR by adding 1 �l to a quantitative
PCR that amplified the IS1111 gene from 200 genome equivalents (GE) of C.
burnetii (strain Nine Mile Phase 1) DNA (14). Any environmental DNA sample
that caused an increase of at least one cycle required to reach threshold was
considered inhibitory.

DNA eluates that were found to be inhibitory were further purified using a
second kit. Samples that were originally purified using the MoBio kit were run
through the QIAamp kit for the second round, and samples originally run
through the QIAamp kit were run through the MoBio kit for the second round.
A few samples were run through a Qiagen DNA stool kit for the second round.
After a second round of purification, the samples were analyzed for PCR inhi-
bition as described above. The combination of two purification kits removed
inhibition in more than 99% of the samples, and the few samples that still
inhibited PCR after the second purification kit were excluded from the study.

Samples that were free of PCR inhibition were analyzed for the presence of C.
burnetii using a quantitative TaqMan PCR assay that amplified the IS1111 se-
quence from C. burnetii (14). In the Nine Mile Phase 1 strain of C. burnetii, which
has 20 copies of the IS1111 sequence, this assay can detect 0.2 genome equiva-
lents per reaction and is highly specific for C. burnetii based on a negative result
on DNA from 11 near-neighbor bacterial species (unpublished data). PCR mix-
tures of 25 �l were set up with 1 �l of the DNA eluate in each reaction mixture.
Duplicates were run for each environmental sample. Positive controls consisted
of a dilution series of known amounts of genomic C. burnetii (strain Nine Mile
Phase 1) DNA, and negative controls were reaction mixtures without template.
The PCRs were run for 40 cycles, and samples with a threshold cycle (CT) of less
than 40 were considered positive. Samples where one duplicate had a threshold
cycle below 40 and the other duplicate did not were analyzed in a second PCR

using 5 �l of the DNA eluate. It was first demonstrated that the 5 �l did not
inhibit the PCR, and then the IS1111 PCR was run in duplicate using 5 �l of
template. If both reactions did not have a threshold cycle below 40, the sample
was considered negative. The PCR was run on an Applied Biosystems 7900
instrument, and the data were analyzed using Applied Biosystems SDS, version
2.3, software. For statistical analysis, correlation coefficients were calculated in
Microsoft Excel, and Pearson’s chi-square values were determined using an
interactive online calculator (Quantitative Skills, Hilversum, Netherlands).

For real-time PCR of the com1 gene, a TaqMan PCR assay was performed
using the primers COM1 TaqMan fwd (5�-AATAAAAACCTCCGCGTTGTC
TT-3�) and COM1 TaqMan rev (5�-TTGGCAGCGTATTGCGATT-3�) and
COM1 probe (5�-AAAGAACTGCCCATTTTTGGCGGC-3�). Cycling condi-
tions were 50°C for 2 min and 95°C for 10 min, followed by 40 cycles of 95°C for
15 s and 60°C for 60 s. For sequencing, PCR of the com1 gene was done
according to the protocol of Zhang et al. using the nested primer sets OMP1/
OMP2 and OMP3/OMP4 (32).

For injection into mice, 5 g of environmental sample was mixed with 10 ml of
PBS for 1 h, centrifuged at 200 � g to remove large particles, and then pelleted
at 20,000 � g for 15 min. The pellets were resuspended in 1 ml of PBS, and then
100 �l of this mixture was injected intraperitoneally (i.p.) into each of two male
BALB/c mice. The mice were sacrificed 3 weeks later, and spleens and serum
were collected. Serum was analyzed for the presence of anti-Coxiella antibodies
using an in-house immunofluorescence assay (IFA). The number of C. burnetii
organisms in the spleen was estimated by performing a com1 real-time PCR on
spleen genomic DNA and comparing the threshold cycles to a standard curve of
Nine Mile Phase 1 genomic DNA. All animal studies were performed using
procedures approved by the CDC IACUC.

RESULTS

Samples were collected in six different states, which are
identified by their geographic regions in Table 1. Approxi-
mately 270 samples were taken in each state, with a total of
1,622 samples included in the analysis. Out of these 1,622
samples, 386 were positive by a PCR assay that specifically
detects the IS1111 insertion sequence of C. burnetii (14). Thus,
23.8% of the samples were positive for C. burnetii DNA. The
percentage of positive samples in each state varied widely. The
highest percentage was found at the sites in the Rocky Moun-
tains region, where 44.6% of the samples analyzed indicated
the presence of C. burnetii. On the low end, the East Coast
state had only 6% of samples positive. Overall, these data
indicate that background levels of C. burnetii in the environ-
ment are quite high and that C. burnetii DNA is found over a
broad geographic distribution.

To confirm that these samples were positive for C. burnetii,
23 of the IS1111-positive samples were analyzed using a real-
time PCR assay that targets the C. burnetii com1 gene (32).
Because com1 is a single-copy gene, this assay is less sensitive
than the IS1111 PCR assay, so it was expected that many of the
IS1111-positive samples would be negative by the com1 assay

TABLE 1. Determination of the presence of C. burnetii DNA in
environmental samples from six states

State geographic
region

No. of
samples

No. of
positive
results

% Positive Date of collection

Rocky Mountains 271 121 44.6 November 2006
South-central 285 103 36.1 December 2006
Upper Midwest 271 67 24.7 November 2007
West Coast 271 37 13.7 April 2008
East Coast 266 16 6.0 April 2008
Deep South 258 42 16.3 June 2008

Total 1,622 386 23.8
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due to limits of detection. In this analysis, 15 out of 23 samples
were positive for C. burnetii com1. This suggests that the
IS1111 assay is reliably detecting C. burnetii genomic DNA in
these environmental samples. The samples that were positive
for IS1111 but negative for com1 all had IS1111 CT values that
were greater than 30.7 and most likely did not have a sufficient
number of genomes to be detected by the less sensitive com1
assay. A 438-bp section of the com1 gene was also amplified
from three of the environmental DNA samples by PCR, and
these com1 gene fragments were sequenced. In all three cases,
the environmental com1 gene fragment had 100% identity to
published C. burnetii com1 sequences (3, 28).

Within each state, samples were taken at three different
sites. The sites were roughly equivalent to a county and were
the source of 90 samples. Each site consisted of nine locations
(small farm, office building, school, etc.) from which 10 sam-
ples each were collected. We considered the possibility that the
percentage of positive samples in some states could be strongly
influenced by only one of the sites having a very high or very
low percentage of positive samples. However, the percentage
of positive samples taken in the different sites was fairly con-
sistent within a state (Fig. 1), the largest exception being a
relatively low percentage of positive samples in one of the
Rocky Mountain sites. These results suggest that factors af-
fecting the presence of C. burnetii at a given site are not site
specific and influence a fairly large geographic area.

The presence of C. burnetii in herds of livestock and the
known association of animal contact with human exposure (2,
5, 24, 27) raise the possibility that the numbers of livestock at
a given site could influence the ability to find Coxiella-positive
samples. To investigate this possibility, the percentage of pos-
itive samples at each site was compared to the density of cows
and sheep at each site. As shown in Fig. 2, there was a very
poor correlation between livestock density and the percentage
of positive samples. This indicates that the overall numbers of
livestock at a given site are not a major factor in the ability of
Coxiella to infiltrate the local environment. This suggests that
factors influencing much larger geographic areas are more
important, as indicated by the differences between states. In-
clusion of goat populations in this analysis did not influence the
results, as goat populations are small compared to populations

of sheep and cows. Analysis of goat densities alone also did not
correlate with the percentage of Coxiella-positive samples
(data not shown).

Other site-specific factors were compared to the percentage
of positive samples at the sites. The human population density
(Fig. 2B), mean annual temperature (Fig. 2C), and annual
precipitation (Fig. 2D) did not correlate with the ability to
detect positive samples at the sites. Other factors such as me-
dian household income, percentage of Hispanic persons, and
percentage of residents living in poverty also had a very weak
correlation with the presence of C. burnetii DNA (correlation
coefficients less than 0.52 [data not shown]). This further sup-
ports the idea that the characteristics of the regional environ-
ment are not a large factor in determining the prevalence of C.
burnetii at these sites.

Although the general environment of the sites analyzed did
not make a substantial difference, the known association of C.
burnetii with wild and domesticated animals (2, 5, 24, 27) led us
to consider the effect of livestock directly at the sampling
locations on the ability to detect C. burnetii DNA at those
locations. For this analysis, all of the samples were categorized
as coming from a location where livestock were likely to be
encountered (dairy farm, veterinary hospital, etc.) or from a
location where livestock were unlikely to be found (post office,
grocery store, etc.). When the percentages of positive samples
coming from these two types of locations were calculated, the
samples from locations with animals were positive 28.4% of the
time, whereas samples from locations without animals were
positive only 18.4% of the time (Fig. 3A). This is a statistically
significant difference (Pearson’s chi-square of 22.06; P of
�0.00001) and shows that the presence of livestock at the place
where the samples were taken can make the presence of C.
burnetii DNA more likely. However, this analysis also shows
that a large number of positive samples (187) came from lo-
cations where livestock are not normally found. There was no
evidence that the presence of livestock in the surrounding area
or the local climate influenced the presence of C. burnetii in the
collected samples.

Because a quantitative assay was used to detect C. burnetii,
a more stringent threshold could be placed on the samples to
look only at samples considered to be “highly positive.” If a

FIG. 1. Percentage of Coxiella-positive samples at each of the 18 sampling sites. Environmental samples were evaluated for the presence of C.
burnetii DNA using an IS1111 PCR assay. Approximately 90 samples were acquired at each of the 18 sites, and the percentages with C. burnetii
DNA are shown. RM, Rocky Mountains; SC, south-central; UM, Upper Midwest; WC, West Coast; EC, East Coast; DS, Deep South.
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cutoff for highly positive samples is set at a threshold cycle of
less than 34, then 55 samples out of 1,622 total samples (3.4%)
are highly positive. If these 55 highly positive samples are
segregated based on the presence of livestock at the sampling
location, a fairly striking segregation is found: 46 of the 55
highly positive samples are found at locations where livestock
are expected (Fig. 3B). Thus, the presence of livestock makes
a very significant difference in whether highly positive samples
will be found at a particular location.

If the locations where highly positive samples were found are
listed, the locations that had livestock and also highly positive
samples are not surprising. These locations are dairies (six),
farms (three), veterinary hospitals (two), ranches (two), goat
facilities, a cattle feedlot, fairgrounds, an experiment station,
and a livestock auction, i.e., places where the presence of C.
burnetii-positive animals would not be surprising and where
contamination of the local environment could be easily ex-
plained. A bit more unexpected was the presence of highly
positive samples at the locations where close contact with live-
stock is not expected: a bank, a co-op/general store, a state
government building, a community center, a county adminis-
tration building, a high school, a retail store, and a city hall.
The source of C. burnetii DNA at these locations is unknown,
but the organisms could be carried there by human foot traffic,
the wind, birds, or other small animals.

To determine if any viable C. burnetii was present in these
environmental samples, six samples (5 g each) positive by both
IS1111 and com1 PCR were prepared in the same way as
described for a DNA extraction. However, in this case the
high-speed PBS pellet was resuspended in 1 ml of PBS, and

FIG. 2. Comparison of the percentages of Coxiella-positive samples to environmental factors. The percentages of samples with C. burnetii
DNA at each of the 18 sampling sites were plotted against livestock density (A), human population density (B), annual mean temperature
(C), and annual mean precipitation (D). Livestock density was based on the number of cows and sheep per square mile in the county of the
sampling site. Cow and sheep numbers were determined from the 2002 USDA Census of Agriculture. Human population density was
determined from 2000 U.S. Census data. Temperature and precipitation data were taken from the National Climatic Data Center annual
climatological summary for 2007. The correlation coefficients (r) for each data set are indicated in the top right of each plot.

FIG. 3. Percentage of Coxiella-positive samples that were taken
from locations that had livestock or taken from locations without
livestock. This analysis was done on all samples (A) and on highly
positive samples (B). Samples were defined as highly positive if they
had a CT value in the IS1111 PCR assay of less than 34. For
statistical analysis, the data were entered into a two-by-two table,
and the Pearson’s chi-square values were 22.06 with a P of �0.00001
for panel A and 52.62 with a P of �0.00001 for panel B. The values
above the bars indicate the number of positive samples/number of
samples tested.
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100 �l of this mixture was injected into each of two BALB/c
mice by the intraperitoneal route. Four of the samples were
from the West Coast state, one was from the East Coast state,
and one was from the southeastern state. The com1 PCR from
these samples enabled a rough estimate of the number of
genome equivalents that were injected into the mice. These
ranged from 16,000 to over 1 � 106 (Table 2). For two of the
samples (both from the West Coast state), the mice became ill
soon after the injection and had to be sacrificed. For the other
four samples, the mice were sacrificed at 3 weeks after the
injection of the environmental sample. Analysis of these mice
indicated that they had developed antibody titers against C.
burnetii Nine Mile Phase 1 and Phase 2 and had a mild spleno-
megaly. com1 PCR of spleen DNA indicated that the injected
C. burnetii had expanded significantly in vivo (Table 2). These
results suggest that viable C. burnetii can be found in this
collection of environmental samples.

DISCUSSION

The purpose of this study was to determine the level of C.
burnetii in the environment of the United States. Samples
were taken from a variety of locations although an effort was
made to have approximately half of the locations in places
where animal activity was expected. Overall, 23.8% of the
1,622 samples analyzed were positive for C. burnetii DNA,
with variation among states from 44.6% to 6%. The loca-
tions that contained C. burnetii DNA were quite diverse.
The presence of C. burnetii in domesticated animal popula-
tions has been well established (2, 5, 10, 24, 27), so it is not
surprising that C. burnetii DNA was found at dairy farms,
cattle feed lots, veterinary hospitals, and goat-breeding fa-
cilities. However, many samples positive for C. burnetii
DNA were collected from locations that had no livestock
present. These locations included a wide variety of places
with fairly large amounts of human activity: high schools,
retail stores, grocery stores, football stadiums, banks, and
post offices. Thus, C. burnetii has spread across a wide geo-
graphic area, and any outbreak investigation should take
into account the fairly high prevalence of C. burnetii DNA in
normal locations of daily life. Factors responsible for the
distribution of C. burnetii DNA will require further investi-
gation.

The IS1111 assay used to detect C. burnetii DNA was a

quantitative TaqMan PCR assay (14). Although IS1111 can be
present at variable copy numbers (7 to 110 copies) in different
strains of C. burnetii (13), the assay does allow a rough esti-
mation of the amount of C. burnetii present in these samples by
comparison to a standard curve of genomic DNA from C.
burnetii strain Nine Mile Phase 1 (20 copies of IS1111). Most
of the samples analyzed had a fairly low number of C. burnetii
bacteria detected. These would fall into the range of 100 to
1,000 genome equivalents (GE) in each environmental sample.
About 10% of the positive samples were much stronger and
could have had from 103 to 106 GE present. Testing of the
methods used for isolation of DNA from the environmental
samples has shown that yields of C. burnetii DNA were low,
with only 1 to 3% of C. burnetii DNA recoverable from these
samples (6a). Although it was not possible to determine the
yield for each sample, if we assume that yields were typically
around 2%, the actual number of GE in each sample prior to
processing was likely to be 30- to 50-fold higher than the
numbers listed above. This would be about 103 GE on the low
end, and the majority of samples would fall between 103 GE
and 104 GE. The most concentrated samples would be on the
order of 107 GE per sample.

With complex environmental samples that may contain via-
ble C. burnetii bacteria, it is difficult to directly assess the
viability of the organisms. Although the recent development of
host-cell-free growth of C. burnetii may provide new methods
for viability testing in the near future (19), currently a host cell
is required to test viability. However, placement of the envi-
ronmental sample directly onto cultured host cells is likely to
result in contamination of the culture by a variety of microbes
present in the sample. Such contamination will preclude an
evaluation of the growth of potential C. burnetii cells. Because
of these difficulties, viability is best determined by injection of
environmental materials into mice. Mice have the ability to
quickly clear most of the contaminating microbes, whereas C.
burnetii will grow slowly in mice. Thus, analysis of mice 3 weeks
after the injection of C. burnetii can reveal whether viable C.
burnetii bacteria were present and can greatly facilitate isola-
tion. The data presented above using six PCR-positive envi-
ronmental samples suggest that many of the strongly positive
samples are viable although it will not be possible to test all of
the samples for viability. For many of the samples, all of the
collected material was consumed in the process of DNA iso-
lation. As seen in our viability studies, mice are not always able
to clear the microbes present in soil samples. Treatment of
samples with moderate heat and/or fungicides may increase
the probability of survival after injection of environmental
samples. The environmental samples that have material re-
maining will be useful for further studies to optimize isolation
methodologies.

The data demonstrate that C. burnetii is commonly found in
the environment and that many of these samples may contain
viable bacteria. Previous studies have demonstrated that C.
burnetii can be highly infectious, with only a few organisms
sufficient for infection (21). Taken together, these data could
lead to the expectation that cases of Q fever are common in the
United States. However, Q fever has been a nationally report-
able disease for almost 10 years, and there have never been
more than 200 cases reported in the United States in any given
year. Our recent analysis of seroprevalence in the United

TABLE 2. Testing for viability in BALB/c mice

Samplea

Estimated
no. of
GEb

injected

Estimated
no. of GE
in spleen

at 3 weeks

Nine Mile
Phase 1

titer

Nine Mile
Phase 2

titer

Spleen
mass/body

mass

PBS NAc None None None 0.006
WC-21 50,000 NA NA NA NA
WC-36 180,000 220,000 �1:256 �1:256 0.008
WC-25 900,000 3,300,000 �1:256 �1:256 0.018
WC-35 1,100,000 NA NA NA NA
SE-101 50,000 5,100,000 �1:256 �1:256 0.012
EC-217 16,000 1,040,000 �1:256 �1:256 0.010

a WC, West Coast; EC, East Coast; SE, Southeast.
b GE, genome equivalents.
c NA, not available.
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States showed that 3.1% of the population has antibodies
against C. burnetii (1). This suggests that many more people
have been exposed to C. burnetii than is apparent from the
number of reported cases. The seroprevalence rate is much
more congruent with the prevalence of C. burnetii in the envi-
ronment. So the question of why Q fever is not more often
reported remains. At least part of the answer could be that the
nonspecific symptoms of Q fever are not recognized as a bac-
terial infection, and the disease is allowed to progress without
testing or treatment. It is also possible that many people may
experience fairly mild symptoms and never seek medical at-
tention.

The data in this study demonstrate that C. burnetii can be
quite common in the environment, with approximately 50% of
samples positive at some sites. The possibility of high, naturally
occurring background levels must be taken into account when
any analysis of C. burnetii in the environment is undertaken
during investigations of natural outbreaks or intentional re-
leases. The detection of C. burnetii was linked with the pres-
ence of livestock at the sampling location; however, animal
presence was clearly not required for C. burnetii detection.
Furthermore, livestock density did not correlate with the pres-
ence of C. burnetii, suggesting that other factors control the
distribution of C. burnetii in the environment.
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