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A B S T R A C T

Coxiella burnetii acromioclavicular infection is a new infectious focus, evidenced here for the first time
using the gold standard, culture. Positron emission tomography had a crucial role in identifying the deep
infectious focus, even when C. burnetii serological titres were low.
© 2018 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
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In July 2017, a 64-year-old woman presented to the hospital
with joint pain in the left shoulder and right buttock, which had
evolved over the course of 1 week, without fever. Her medical
history included arterial hypertension and chronic lymphocytic
leukaemia, for which she had received allograft treatment 2 years
previously. She was still receiving prednisolone orally, 20 mg per
day, and nilotinib, 300 mg twice a day, for cutaneous and
gastrointestinal graft rejection. On physical examination, she
had weakness and decreased range of motion of the right shoulder.
She complained of pain in the left buttock radiating to the hind side
of the thigh. Laboratory tests showed haemoglobin of 10 g/dl,
raised C-reactive protein (94 mg/l), and elevated transaminases
(alanine aminotransferase and aspartate aminotransferase 45 IU/l
and 52 UI/L respectively). An ultrasound of the right shoulder
revealed acromioclavicular bursitis and multiple bone erosions. A
positron emission tomography (PET) scan identified two hyper-
metabolic foci, one in the acromioclavicular joint and one in the
left hip (Figure 1A ). The results of serological tests for Coxiella
burnetii were positive, with phase I IgG of 100, IgM of 0, and IgA of
0, and phase II IgG of 200, IgM of 0, and IgA of 0. Synovial and bone
biopsies from both joints were then sampled. C. burnetii PCR (Eldin
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et al., 2016a) was positive for both samples, and culture of C.
burnetii grew after 2 weeks (Figure 1B). Antibiotics were started in
the form of 200 mg of oral doxycycline once per day and 200 mg of
hydroxychloroquine three times per day for 18 months. At her last
follow-up appointment in January 2018, the patient showed signs
of clinical improvement. The fever and joint pain had disappeared
and the patient had regained the range of motion of her shoulder
and hip joints. The inflammatory syndrome regressed and hepatic
cytolysis improved. No control PET scan or ultrasound imaging was
performed.

Q fever is a worldwide zoonosis caused by the intracellular
bacterium C. burnetii. Osteoarticular infection represents 1% of C.
burnetii clinical manifestations. This report presents the third
case of an acromioclavicular infection caused by C. burnetii (Eldin
et al., 2016a,b; Angelakis et al., 2016). Evidence of the bacterium
was proved here, for the first time, using three different
techniques, including serology, PCR, and culture. The infective
focus was identified using two imaging tools. Staphylococcus
aureus is the most common microorganism isolated
from acromioclavicular joint aspiration. Streptococcus viridans,
Streptococcus bovis, and Mycobacterium avium have also been
described. Most reports concern patients with an underlying
predisposition or suffering from an immunocompromising disease
(Iyengar et al., 2009).

Although immunosuppression has been considered as a
condition predisposing to C. burnetii infection, the data in this
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Figure 1. PET scan imaging and culture from the joint fluid. (A) Whole body PET scan imaging showed hyper-metabolism of the acromioclavicular joint and the hip joint. (B)
Culture of the acromioclavicular synovial biopsy was positive for Coxiella burnetii after 2 weeks. Culture was performed using the shell-vial method on human embryonic lung
(HEL) cells with Gimenez staining. L929 cells are coloured malachite green and C. burnetii bacteria are coloured pink with fuchsin. C. burnetii is an intracellular and fastidious
bacterium located in the intracytoplasmic vacuoles (arrowhead).
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regard remain controversial, as reported in recent studies from the
Netherlands and French Guiana (Raoult,1990; Epelboin et al., 2012;
Schoffelen et al., 2014). By contrast, the capacity for C. burnetii to
evade the immune response is well established and depends on
host factors (Raoult, 1990; Melenotte et al., 2016). In a recent large
prospective cohort study, it was demonstrated that, unlike the case
presented here, immunocompromised patients were not at risk of
Q fever complications (unpublished data). Nonetheless, because
the patient was receiving immunosuppressive therapy, the
primary infection may have been masked. Moreover, tyrosine
kinase inhibitor therapy has recently been described as responsible
for changes in humoral immunity of treated patients in whom low
levels of immunoglobulin and rare cases of severe hypogamma-
globulinemia have been reported (Rajala et al., 2017). This could
explain the low serological titre observed in the patient described
here, who presented a persistent active acromioclavicular C.
burnetii infection.

PET scanning has revolutionized the diagnosis of infectious
diseases by identifying foci that would have gone unnoticed using
standard computed tomography (Eldin et al., 2016b; Kouijzer
et al., 2018). As illustrated here, C. burnetii serological titres were
low. Regarding the criteria defined in the Netherlands, this case of
persistent focalized C. burnetii could have been wrongly excluded
from the ‘chronic infection’ category (Kampschreur et al., 2015). In
immunocompromised patients with fever, chills may not be
apparent. In conclusion, serology is not sufficient to define the
type of infection related to Q fever. The search for a deep infectious
focus must be systematic, and PET scanning is critical in this
approach.
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