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Coxiella burnetii is an obligate intracellular Gram-negative bacterium. “Query fever” (Q fever) first described in
1939 is a disease caused by Coxiella burnetii. This bacterium infects animals including goats, sheep, and cattle,
and has been recognized as a pathogen causing acute illness in humans. A patient living on a farm with a history
of a right total hip arthroplasty presented with right hip pain. Arthrocentesis revealed a total nucleated count of
4288 (93% neutrophils), however his synovial fluid culture remained negative. His Q fever phase I IgG and phase
I1 IgG were elevated at 1:4096 and 1:2048, respectively. He underwent incision and drainage with exchange of
the femoral head and acetabular component, with retention of the femoral stem. PCR of tissue samples returned
positive for Coxiella burnettii. He was diagnosed with a persistent localized prosthetic joint infection (PJI) of the
right hip. Coxiella burnetii PJI is a rare but increasingly recognized form of persistent localized Q fever infection.
Q fever should be considered in the differential diagnosis of culture-negative PJI, especially among patients with
exposure to sheep, goats, or cattle. Initial screening for Coxiella burnetii includes serology, but tissue PCR and

immunohistochemical staining may be obtained to confirm joint infection.

Introduction

“Query fever” (Q fever) first described in 1939 is a disease caused by
Coxiella burnetii. This bacterium infects animals including goats, sheep,
and cattle, and has been recognized as a pathogen causing acute illness
in humans. Less than 5% of people infected with C. burnetii develop
persistent localized infections, which can elude detection by conven-
tional bacterial culture techniques. This can result in prolonged and
sometimes futile treatment courses. A high degree of suspicion is needed
to make the diagnosis. One manifestation of persistent localized Q fever
is periprosthetic joint infections (PJI). Here, we describe a case of
C. burnetii PJI in a 73-year-old man.

Case
In May 2017, a 73-year-old man with type 2 diabetes mellitus and a
history of right total hip arthroplasty (THA) in 1996, presented with a 3-

month history of progressive right hip pain and a right lateral thigh
mass. He denied any fevers, chills, or sick contacts. The patient lived on a
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farm with sheep, cattle, pigs, and cats. Due to his previous work as an
agriculture consultant, he had traveled to numerous countries in Asia,
Europe, Africa, and South America.

The patient had a blood pressure of 145/80 mmHg, a heart rate of
66/minute, and a temperature of 36.8 C. His physical examination was
significant for a tender 15 x 9 cm mass of the right lateral thigh. His
complete blood count (CBC) was within normal limits. Erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) were normal at 7
mm/hr and < 0.5 mg/dL, respectively. Magnetic resonance imaging
(MRI) revealed fluid collections around the acetabulum and in the
subcutaneous tissue lateral to the hip (Fig. 1). These findings were
suspected to be a pseudotumor of the hip. Arthrocentesis of the right hip
showed red, turbid fluid with a total nucleated count of 5750 (88%
neutrophils). Bacterial, fungal, and mycobacterial cultures from the
aspirate yielded no growth. His alpha defensin assay was positive.
Metallosis was considered; however, serum levels of titanium, chro-
mium, and cobalt were normal.

The patient underwent incision and drainage (I&D) with an ex-
change of the femoral head and the polyethylene liner in July 2017.
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Fig. 1. Magnetic resonance imaging of right pelvis (proton-density weighted).
Imaging revealed large fluid collections around the acetabular cup (A), as well
as near the proximal femur (B), which was determined to be likely continuous
with a subcutaneous fluid collection (C).

Resected tissues were submitted for culture and pathological exam.
Histology revealed acute inflammation with > 10 PMNs/HPF. However,
tissue cultures yielded no growth. He was diagnosed with a pseudotu-
mor of the right hip with possible culture-negative PJI. He was treated
with daptomycin and ciprofloxacin to cover common skin bacteria (e.g.,
Staphylococcus aureus, coagulase negative staphylococcus) and gram-
negative organisms (e.g., pseudomonas), respectively. Serologic
testing for Histoplasma, Blastomyces, Coccidioides, Brucella, and Bar-
tonella were negative. Q fever serologies returned positive with a phase I
IgG antibody at 1:2048 and phase II IgG antibody at 1:512 (normal
<1:16 for both). Intra-operative tissues were also sent to the Mayo Clinic
reference laboratories in Rochester, MN for Coxiella polymerase chain
reaction (PCR) testing. Interestingly, Coxiella PCR returned negative.
Broad range 16 s rRNA PCR with sequencing showed Sphingomonas
which was believed to be a contaminant.

In late August 2017 (about 1.5 months after his surgery) the patient
was noted to have a large seroma at his surgical site, which subsequently
began to drain. The patient underwent yet another 1&D with a femoral
head and liner exchange. Tissue cultures obtained during surgery again
yielded no growth. The patient was continued on daptomycin and cip-
rofloxacin. He was then seen in the infectious diseases (ID) clinic in
October 2017, at which time his incision was well-healed. Antimicro-
bials were discontinued. The significance of elevated Q fever serologies
in a farmer was unknown. Additionally, with a negative PCR and clinical
resolution of his infection, it was thought a persistent localized Q fever
PJI was unlikely.

However, Coxiella serologies continued to increase during subse-
quent appointments. In January 2018, his phase I IgG was 1:4096 and
phase I1 IgG was 1:1024. Repeat serologies in April 2018 showed phase I
IgG of 1:8192 and phase IT IgG of 1:4096. The patient continued to have
a well-healed incision with no joint pain and no systemic signs or
symptoms of infection. However, given his persistent elevated titers, the
patient had additional workup for other causes of persistent localized
Coxiella infection including infective endocarditis (IE) and endovascular
infection.

A transthoracic echocardiogram (TTE) and transesophageal echo-
cardiogram (TEE) were obtained and revealed no evidence of IE.
Numerous sets of blood cultures and serum Coxiella PCR assays were
negative. During follow-up in July 2018, his Q fever phase I IgG serol-
ogies decreased to 1:4096 and Phase II IgG to 1:2048. Given the patient’s
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decreasing titers, negative workup for persistent localized infection, and
lack of any clinical signs of infection, we elected to continue trending Q
fever serologies. Unfortunately, the patient was lost to follow up for a
few years.

In February 2020 (almost 2.5 years after clinical resolution of hip
symptoms), the patient presented with increasing right hip pain and
drainage from the incision site. ESR and CRP continued to be normal at
11 mm/hr and 0.4 mg/dL, respectively. He underwent I&D by a local
surgeon with cultures yielding no growth. The patient returned to our
institution in October 2020 with continued right hip drainage. His
physical exam was significant for a sinus tract at the right hip. Arthro-
centesis was repeated, revealing a total nucleated count of 4288 (93%
neutrophils). His Q fever phase I IgG and phase II IgG continued to be
elevated at 1:4096 and 1:2048, respectively. Clinical concern was high
for Coxiella PJI. In November 2020, the patient underwent I&D with the
exchange of the femoral head and acetabular component with retention
of the femoral stem. Per our request, three tissue samples and one sy-
novial fluid sample were again sent to the Mayo Clinic reference labo-
ratories in Rochester, MN for Coxiella PCR testing. Two of three tissue
samples returned positive for Coxiella burnetti. The patient was diag-
nosed with a persistent localized Coxiella burnetti PJI of the right hip.
The subcutaneous fluid collection in right thigh was retrospectively
considered as part of his Q fever PJI. Treatment was initiated with
doxycycline 100 mg twice daily and hydroxychloroquine (HCQ) 200 mg
three times a day.

Since his surgery, the patient is tolerating treatment well and his
incision remains well-healed. His most recent phase I IgG titer has
remained persistently elevated at 1:8192 as of March 2022. While we
suspect he remains chronically infected given the retention of his orig-
inal femoral stem, he continues to be doing well clinically, including no
further drainage from his hip. However, given his titer was still elevated
despite 25 months of the treatment, we have decided to continue the
combination therapy until we confirm his titer remains consistently low.

Discussion

Coxiella burnetii is an obligate intracellular Gram-negative bacte-
rium. Domestic ruminants (cattle, sheep, and goats) are the most cited
host, however other animals and even ticks have been found to carry the
bacterium [1]. Transmission can occur via direct contact with infected
animals and tick bites [2], however, the most common route of trans-
mission is inhalation of infected aerosols [3]. This occurs via parturient
fluid contamination of newborn animals, placenta, wool, and even soil,
where it persists in a spore-like form for prolonged periods of time.
Winds have been shown to carry contaminated soils as far as 10 km (6.2
miles), resulting in infections without animal exposure [4].

Coxiella infection is asymptomatic in around 60% of cases [5,6].
Patients with acute Q fever commonly report a flu-like syndrome with
headaches, myalgias, and abrupt onset of high-grade fevers. Other
clinical manifestations of acute Q fever include atypical pneumonia
(usually associated with cough and dyspnea) and hepatitis [3]. Persis-
tent localized infection (formerly chronic Q fever) can follow symp-
tomatic or asymptomatic acute infection in 1-5% of patients [12]. The
use of the term “chronic Q fever” has been discouraged, with the
descriptive term “persistent localized infection” now favored [2]. These
localized infections include osteoarticular infection, vascular infection,
lymphadenitis, and endocarditis.

C. burnetii osteoarticular infections are uncommon, occurring in
about 2% of Q fever cases [2]. This is particularly true of PJI. Such cases
present as culture-negative prosthetic joint infections and are often
associated with repeated surgeries and antibiotic failure [7]. C. burnetii
is a rare cause of culture-negative PJI and was initially reported in 1989
by Raoult et al. [8], and later in 2013 by Tande et al. [9]. Since then, Q
fever joint infections have been increasingly reported [7,10-15]. This
may be attributed to a higher degree of suspicion by clinicians, avail-
ability of molecular methods such as PCR, and advanced imaging such as



Table 1
Reported cases of C. burnetii-related native or prosthetic joint infection.
Patient Joint infected Native/ Presenting Risk factors Diagnosis Surgical Treatment Treatment Outcome Source
age, sex Confirmed vs. prosthetic symptoms intervention duration
probable
7, M Right hip Native Fever and back Exposure to goat Isotope bone scan, None Doxycycline and rifampin Rifampin: 6 Resolution of Raoult et al.
Confirmed pain serology, mice inoculation, months symptoms [8]
indirect Doxycycline: 2
immunofluorescence assay years
51, M Right hip Native Fever and right Exposure to goat Isotope bone scan, serology ~ None Doxycycline 6 months Decrease of Raoult et al.
Confirmed hip pain antibody titers [8]
56, M Right knee Prosthetic Knee pain and None listed Serology and Resection Ciprofloxacin (later 11 months Resolution of Tande et al.
Confirmed effusion, malaise, periprosthetic tissue PCR arthroplasty changed to TMP-SMX, used symptoms [9]
cough, chills briefly), doxycycline and
hydroxychloroquine
60, M Right ankle Native Right ankle None listed PCR, indirect Tibio tarsal Doxycycline and 18 months Not described Angelakis
Confirmed swelling and pain immunofluorescence assay cystectomy hydroxychloroquine etal [12]
(IFA), PET
53,F Left shoulder Native Shoulder swelling ~ Farm exposure, PCR, IFA, PET None Doxycycline and 18 months Not described Angelakis
Confirmed and weight loss immunosuppression hydroxychloroquine etal. [12]
(methotrexate)
60, F Left hip Prosthetic Left hip pain, None listed Serology and Hip revision Doxycycline and At least 12 Resolution of Million et al.
Confirmed fever, pseudo- periprosthetic tissue PCR hydroxychloroquine months fever and pain [7]
tumor
82, M Right hip Prosthetic Asymptomatic None listed Serology, PET, PCR None Doxycycline and Not listed Improved titers ~ Million et al.
Confirmed hydroxychloroquine [7]
84, M Right hip Prosthetic Fever and right None listed Serology, PET None Doxycycline and Not listed Improved Million et al.
Confirmed hip pain hydroxychloroquine titers, pain [71
resolution
63, F Left hip Prosthetic Left hip pain Exposure to sheep Serology and joint fluid Resection Doxycycline, 4 months Spacer Million et al.
Confirmed PCR arthroplasty with ~ hydroxychloroquine explantation [71
cement spacer
67, M Right Native Fever, confusion None listed Serology, PET None Doxycycline and 18 months Four-fold Angelakis
sternoclavicular hydroxychloroquine decrease in etal. [10]
joint titers
Confirmed
64, F Left knee Prosthetic Left knee pain Trip to Cuban agricultural ~ Serology and Two-stage Doxycycline and prosthesis ~ “Several Resolution of Weisenberg
Confirmed and swelling, areas periprosthetic tissue PCR exchange removal months” symptoms, etal. [14]
malaise, night decreased
sweats titers
64, F Right Native Right shoulder Immunosuppression Serology, PET, and None Doxycycline and 18 months Fever and pain ~ Melenotte
acromioclavicular and left buttock (steroid, nilotinib) synovial and bone biopsy hydroxychloroquine resolution etal [11]
joint and left hip pain PCR
Confirmed
72, F Knee Prosthetic Pain, swelling, None listed Serology, joint fluid PCR Resection Doxycycline and 18 months Not described Meriglier
Confirmed and loosening of arthroplasty, hydroxychloroquine etal. [15]
knee prosthetic transfemoral
amputation
62, M Left hip Prosthetic Hip pain and None listed Serology and PCR None Doxycycline and 24 months Resolution of Chenouard
Confirmed swelling hydroxychloroquine hip pain and etal. [13]
swelling
52, M Right hip Native Right thigh pain Exposure to cow tissues Serology Two-stage Doxycycline and 36 months Resolution of McKew et al.
Probable exchange hydroxychloroquine symptoms, [19]
decreased
titers
65, F Left hip Prosthetic Fever and left hip ~ Immunosuppression Serology and PCR Two-stage Ofloxacin and rifampin 18 months Resolution of Miailhesetal.
Confirmed pain (methotrexate, tumor exchange symptoms, [20]

(continued on next page)
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Table 1 (continued)

Outcome Source

Treatment
duration

Treatment

Surgical

Diagnosis

Risk factors

Presenting
symptoms

Native/

Joint infected
Confirmed vs.
probable

Patient

intervention

prosthetic

age, sex

decreased
titers

necrosis factor-alpha

blocker)

This current
report

Resolution of
symptoms

Doxycycline and Ongoing,
hydroxychloroquine

Exchange of

Exposure to farm animals  Serology and tissue PCR

Right hip pain
and swelling

Prosthetic

Right hip

73, M

currently 25
months

femoral head and

acetabular
component

Confirmed

Abbreviations:

PCR: Polymerase chain reaction

PET: Positron emission tomography

IFA: Immunofluorescence assay.
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positron emission tomography (PET) scans. The diagnosis of Q fever is
usually made by serologic testing for antibodies to phase I and II anti-
gens [16,17]. Acute Q fever is diagnosed by a 4-fold increase in
anti-phase II IgG or by a single-phase II IgG titer > 1:128 or an elevated
phase II IgM in the appropriate clinical setting. Anti-phase I IgG at titers
of >1:800 are indicative of persistent localized Q fever [16,17].
Therefore, patients with serological evidence of persistent localized Q
fever should have an aggressive search for the site of infection. The
diagnosis also can be made using molecular methods including 16S ri-
bosomal ribonucleic acid (rRNA) PCR amplification plus sequencing or
with specific C. burnetii PCR [16]. Culture is restricted to specialized
laboratories [16,17]. 18-FDG-PET-CT has helped identify vascular in-
fections, endocarditis, joint infections, and other local C. burnetii in-
fections and to assess the response to therapy [17]. Confirmation of Q
fever joint infection is usually obtained with PCR, 16S ribosomal RNA
PCR amplification, immunohistochemistry of either joint fluid or peri-
prosthetic tissues, and very rarely culture. However, per Angelkais et al.,
16S rRNA gene amplification with sequencing (which we initially per-
formed in this patient) has lower sensitivity than C. burnetii-specific PCR
tests. Thus, a negative test cannot exclude infection due to C. burnetii
[12]. As with this case, if there is a high index of suspicion for C. burnetii,
multiple samples of different tissue types should be submitted for PCR
testing.

We searched for articles about C. burnetii-related joint infections in
English using PubMed and Google Scholar with the terms “Coxiella
burnetii,” “Q fever,” “chronic infection,” “persistent infection,” “pros-
thetic joint infection,” and “osteoarticular infection.” We excluded dis-
kitis or spinal infection due to Q fever. This revealed 22 cases, including
7 pediatric cases reported in a case series [8,9,12,7,10,14,11,15,13,
18-20]. Among them, detailed information was available for 16 cases
(summarized in Table 1). The median age was 62.5 years (range 7-84)
and male gender was reported in 9 of 16 (56%) cases. There were 9 cases
of PJI, 7 of which occurred in the hip. Treatment was similar between
identified cases, with the majority (12/16, or 75%) using a combination
of doxycycline and hydroxychloroquine. Treatment durations lasted 6
months to 3 years based on reported data (3 cases did not have clearly
stated durations). Most cases resulted in resolution, with an unfavorable
outcome in only 1 case (repeat surgery with spacer explantation).

Acute Q fever is managed with doxycycline (200 mg daily) if patients
present with symptomatic disease. In cases of persistent localized
infection, patients should be treated with prolonged courses of doxy-
cycline and hydroxychloroquine. Currently, no cohort study has been
conducted to guide C. burnetii PJI treatment, however at least an 18-
month course of doxycycline and hydroxychloroquine has been recom-
mended [2].

» <« ”» » .

Conclusions

Coxiella burnetii PJI is a rare but increasingly recognized form of
persistent localized Q fever infection. Persistently elevated Coxiella
Phase I IgG titers increased our suspicion of a persistent localized
infection. Detection of Coxiella by PCR analysis in synovial tissue helped
confirm a diagnosis of Coxiella PJI. Q fever should be considered in the
differential diagnosis of culture negative PJI, especially among patients
with animal exposure to sheep, goats, or cattle. Treatment of Coxiella
burnetii PJI includes prolonged doxycycline in combination with
hydroxychloroquine.
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