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Coxiella burnetii, the agent of Q fever in Brazil: its hidden role in
seronegative arthritis and the importance of molecular diagnosis based
on the repetitive element I1S7777 associated with the transposase gene
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Coxiella burnetii is the agent of Q fever, an emergent worldwide zoonosis of wide clinical spectrum. Although
C. burnetii infection is typically associated with acute infection, atypical pneumonia and flu-like symptoms, endo-
carditis, osteoarticular manifestations and severe disease are possible, especially when the patient has a suppressed
immune system; however, these severe complications are typically neglected. This study reports the sequencing of
the repetitive element IS1111 of the transposase gene of C. burnetii from blood and bronchoalveolar lavage (BAL)
samples from a patient with severe pneumonia following methotrexate therapy, resulting in the molecular diagnosis
of O fever in a patient who had been diagnosed with active seronegative polyarthritis two years earlier. To the best
of our knowledge, this represents the first documented case of the isolation of C. burnetii DNA from a BAL sample.
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Q fever is caused by Coxiella burnetii, a small obli-
gate intracellular Gram-negative bacterium of the order
Legionellales (Stein et al. 1993). C. burnetii has a vari-
ety of hosts, including many vertebrates and ticks. The
transmission of C. burnetii in humans typically occurs
via the inhalation of contaminated aerosols from fresh
or desiccated urine, faeces, milk and birth products; less
commonly, transmission occurs through the consump-
tion of raw milk and milk products (Maurin & Raoult
1999, Tissot-Dupont & Raoult 2008).

The incubation period for C. burnetii is variable, de-
pending on the infecting dose and the health status of the
patient. Primary infection with C. burnetii is commonly
asymptomatic. In the symptomatic acute disease, flu-
like syndrome, pneumonia and hepatitis are considered
to be the classic presentations, but rash, pericarditis,
myocarditis, aseptic meningitis, encephalitis and osteo-
myelitis have also been described. Fatalities are rare and
are typically associated with other debilitating health
conditions. In most patients, the acute disease either has
a self-limited course or responds to appropriate therapy
(Maurin & Raoult 1999, Tissot-Dupont & Raoult 2008).
Following the acute phase of Q fever, a small number of
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patients present symptoms of Q fever fatigue syndrome
(QFS), characterised by headache, joint and muscle pain
and fatigue (Ayres et al. 1996, Raoult et al. 2000, Pap-
pas et al. 2003, Arashima et al. 2004, Hickie et al. 2006,
Ledina et al. 2007). Chronic Q fever occurs in 1% of in-
fected patients months or years after the initial infection.
The most common form of chronic Q fever is endocar-
ditis, which is typically associated with an underlying
valvulopathy and immunosuppression. Less-common
presentations of chronic Q fever include granulomatous
lesions in the bones, joints, liver, lung, testis and soft tis-
sues (Ralph et al. 2007, Tissot-Dupont & Raoult 2008).
Studies have shown that C. burnetii can be reactivated
during pregnancy and in patients with immunosup-
pression. Studies suggest that C. burnetii persists after
most instances of acute Q fever, regardless of clinical
status and that immunogenic variation in the response
to persistent infection can lead to cytokine dysregula-
tion (Penttila et al. 1998, Harris et al. 2000, Pappas et al.
2003, Ledina et al. 2007).

Although impaired T-cell immunity in patients with
human immunodeficiency virus (HIV), cancer, lympho-
ma and pregnancy has been associated with the failure
to eradicate C. burnetii and progression to the chronic
disease, there are no previous reports of an association
between Q fever and the use of methotrexate (MTX) for
immunosuppressive therapy (Maurin & Raoult 1999,
Nausheen & Cunha 2007). Low doses of MTX have
been used effectively for various rheumatic and non-
rheumatic diseases and opportunistic infections caused
by Histoplasma, Cryptococcus, Nocardia, Mycobac-
terium, human herpesvirus, the hepatitis virus and the
Epstein-Barr virus in patients receiving MTX therapy
(Boerbooms et al. 1995, Feng et al. 2004, Angit & Daly
2009, McLean-Tooke et al. 2009). This article shows that
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Q fever, confirmed by molecular and serological analy-
sis, is a probable complication of immunosuppression
resulting from the use of MTX.

On 13 October 2010, a 33-year-old man from Rio de
Janeiro, Brazil, was admitted to a private hospital with
symptoms of a fever, myalgia and a dry cough. Notably,
the patient’s medical history showed that he had been di-
agnosed with seronegative polyarthritis two years earlier
and treated with immunosuppressive therapy using MTX
40 days before hospitalisation. Initial tests revealed that
the patient had a white blood cell count of 5 x 10° L1, with
18% band forms and C-reactive protein (CRP) levels of
310 mg L' (> 10 mg L"). The chest radiograph showed
consolidation of the lower lobe of the right lung. MTX
therapy was suspended and treatment with amoxicillin/
clavulanic acid and azithromycin was started. The patient
did not respond to antibiotics and five days later, his chest
X-ray showed an increase in bilateral pulmonary infil-
trates. His condition continued to deteriorate, with pro-
gressive hypoxia requiring an elective intubation. In the
intensive care unit, additional tests revealed a total leu-
kocyte count of 10.48 x 10° L', a CRP level of 349 mg L
and a normal transthoracic echocardiogram. The antibi-
otic regimen was changed to meropenem, amphotericin,
ceftriaxone, vancomycin and doxycycline. The blood and
bronchoalveolar lavage (BAL) samples were analysed
using culture techniques and were negative for the usual
bacteria and fungi. Additional laboratory tests - serologi-
cal and/or molecular diagnostic assays - were also nega-
tive for HIV, cytomegalovirus, Human adenovirus, hu-
man herpesvirus, Rickettsia spp and Bartonella spp.

Two serum samples, collected on days 7 and 27 of the
illness, were tested for C. burnetii using a commercial
indirect immunofluorescence assay (IFA) for class-spe-
cific IgM and IgG, cut off = 64 (Panbio, Brisbane, AU).
Titres of IgM antibodies against C. burnetii (phase 1I)
were detected in the serum samples at a titre of 64 and Q
fever was confirmed in the second serum sample, with
C. burnetii serum titres of 512 for phase I and IT IgG. The
C. burnetii DNA sequences were detected by polymerase
chain reaction (PCR) performed on the serum and BAL
samples collected on day 7 of the illness, using the prim-
ers QBT-1 (5-TATGTATCCACCGTAGCCAGC-3’) and
QBT-2 (5-CCCAACAACACCTCCTTATC-3%), which
amplify a 687 bp fragment of the repetitive element
IS7111 of a heat shock protein gene (htpAB transposase)
(Hoover et al. 1992). The PCR was repeated without the
positive control and the results were confirmed. The am-
plicons were purified and the sequencing was performed
using an ABI PRISM BigDye Terminator v.3.1 Cycle
Sequencing kit (Applied Biosystems, Foster City, CA,
USA). The resulting partial sequences were subjected to
BLAST analysis and the nucleotide sequence generated
from the BAL sample (585 bp) showed 99% sequence
identity with the homologous gene fragment of the /-
PAB gene from C. burnetii RSA 331, complete genome
(GenBank accession JF968204).

A detailed epidemiological history was obtained and
exposure to dogs and cats, some of them parturient, was
identified during the two years preceding the illness, when
the patient moved to a new office located in front of a

veterinary clinic. During this time, after a severe flu-like
disease, the patient developed seronegative polyarthritis.

The patient recovered and was discharged from the
hospital and followed up as an outpatient. Doxycycline
was administered to the patient for 14 days and this
treatment was extended for an additional week because
there was a recurrence of fever. During the outpatient
follow-up, the patient developed no signs of Q fever and
fully recovered from the osteoarticular manifestations.
Subsequently, serum samples were obtained six-nine
months after the patient’s discharge from the hospital
and additional IFA analysis was performed. The serum
collected on month 6 was reactive to the phase I and I C.
burnetii antigen, with IgG titres of 2.048 (phase I and II)
and phase II IgM titres of 64. In the serum sample taken
on month 9, IFA showed C. burnetii phase I and II IgG
titres of 512 and the IgM titre was negative.

Although the patient’s symptoms had resolved, the
IgG antibody titre against the C. burnetii phase I and II
antigen remained elevated for nine months after success-
ful treatment with doxycycline. Because the most impor-
tant criterion in monitoring a recurrence of Q fever would
be an increase in the IgG titres (4-fold), the patient should
be monitored for this possibility every three months.

In our report, the initial etiological diagnosis of a lo-
bar pneumonia in this patient was limited to community-
acquired pneumonia, more specifically the pneumonia
caused by pneumococcus. Spotted fever and Q fever,
among other infectious diseases, were also initially con-
sidered because he had a recent history of animal expo-
sure during an international trip to South Africa.

Initially, the patient received amoxicillin/clavulanic
acid and azithromycin, but remained febrile and devel-
oped hypoxia and acute bilateral pulmonary infiltrates.
Therefore, the antibiotic regimen was changed and treat-
ment with broad-spectrum antibiotics in conjunction
with doxycycline resulted in a rapid clinical improve-
ment. Studies have shown that patients treated with azi-
thromycin remained febrile for multiple days compared
with one day for patients treated with doxycycline (Ralph
et al. 2007, Dijkstra et al. 2010).

Although there are reports of opportunist pulmo-
nary infections in patients with defective cellular im-
munity who were treated with low doses of MTX, these
cases are unusual and possibly underdiagnosed; in
these cases, as was relevant in this study, MTX therapy
was discontinued. We reported a patient with a history
of seronegative polyarthritis whose immunosuppres-
sive MTX treatment likely induced the reactivation of
C. burnetii and led to a severe pneumonia.

Considering that the C. burnetii infection was likely
acquired in his workplace and the doxycycline therapy re-
sulted in a clinical improvement with complete resolution
of the polyarthritis, could this seronegative rheumatologic
disease have been diagnosed as QFS before the MTX ther-
apy? There are studies that support this hypothesis (Harris
et al. 2000, Raoult et al. 2000, Pappas et al. 2003, Arashi-
ma et al. 2004, Hickie et al. 2006, Ledina et al. 2007).

To our knowledge, this paper reports the first docu-
mented case of C. burnetii present in a BAL sample ob-
tained from a patient after MTX therapy. At present, C.
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burnetii has only been isolated from urine, semen and
bone marrow samples obtained from patients with Q
fever (Kruszewska et al. 1996, Maurin & Raoult 1999,
Marmion et al. 2005).

Q fever is not a common diagnosis and it may easily
be overlooked in immunocompetent or immunodeficient
individuals and pregnant women, being misinterpreted
as several other infectious diseases. Q fever should be
added to the list of diseases known as probable compli-
cations of immune suppression and PCR based on the
repetitive element IS///1 of the transposase gene could
be used as an important diagnostic method for Q fever.
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