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lumbar vertebra: a rare case
report and review of literature

Xingguo Tan'?!, Feng Li*3, Tao Zhang!, Mingjia Song?,
Lian Zhang?, Yuan Xing*, Yizhe Wang'?, Long Chen??,
Dashuai Huang?, Yanpeng Lu®? and Songkai Lit*

!Department of Spinal Surgery, the 940th Hospital of the Joint Logistic Support Force of the Chinese
People’s Liberation Army, Lanzhou, China, 2First Clinical Medical School, Gansu University of Chinese
Medicine, Lanzhou, China, *Department of Orthopedics, the 943rd Hospital of Joint Logistic Support
Force of Chinese People’s Liberation Army, Wuwei, China, *Department of Clinical Laboratory, the
940th Hospital of the Joint Logistic Support Force of the Chinese People’s Liberation Army, Lanzhou,
China

Coxiella burnetii is a bacterial pathogen of Q fever. Coxiella burnetii infection
in the lumbar vertebra is a rare form of chronic Q fever, which poses
significant obstacles in both diagnostic processes and therapeutic interventions.
A 57-year-old male patient with a previous diagnosis of lumbar infection
with unknown pathogen at another institution was admitted for treatment.
At our institution, the patient underwent surgical interventions, including
decompression through total laminectomy, lesion excision, intervertebral bone
graft fusion, and fixation. Intraoperative pathological samples were analyzed
using a specific multiplex quantitative polymerase chain reaction (gPCR)
pathogenic microorganism detection, confirming the presence of Coxiella
burnetii. Postoperatively, the patient received long-term antibiotic therapy by
oral doxycycline and ciprofloxacin for a duration plan of 18 months. At the
6-month post-operative evaluation, the patient exhibited complete resolution
of clinical symptoms, and imaging results revealed no evidence of infection
recurrence, suggesting a clinical cure. The combination of decompression
through total laminectomy, lesion excision, intervertebral bone graft fusion,
and fixation alongside oral doxycycline and ciprofloxacin treatment has been
demonstrated to be an effective therapeutic strategy for managing Coxiella
burnetii infection in the lumbar vertebra.
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Introduction

Coxiella burnetii is a gram-negative, fastidious, obligate intracellular microorganism
classified within the family Legionellaceae (1-3). The zoonotic disease it causes, Q fever,
was first identified in abattoir workers during the 1930s and derives its name from its initial
"query” status due to unknown etiology (4, 5). Domesticated and wild ruminants serve as
the primary reservoir, and the most common transmission mode for humans and animals
is inhalation of contaminated aerosols (6).
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Q fever exists in both acute and chronic forms. The incubation
period may extend up to 2-4 weeks, with infections presenting
in either form. Acute Q fever is typically characterized by fever,
fatigue, and myalgia, sometimes accompanied by pulmonary
involvement and liver impairment (7, 8). Notably, approximately
60% of acute infections are mild or asymptomatic, generally
resolving spontaneously within 2 weeks, with a favorable prognosis.
Less than 6% of cases progress to chronic infection, which
can occur more than 6 months post-exposure. Chronic Q fever
primarily involves the endocardium, cardiovascular, lymphatic, and
musculoskeletal systems. Chronic Q fever carries a poor prognosis,
associated with significant risks of complications (61%) and a
disease-related fatality rate of 25% (9). According to prior research,
the global annual incidence rate of Q fever is approximately
0.38 cases per million (10, 11), with musculoskeletal involvement
occurring in less than 2% of all documented cases (12). Spinal
Coxiella burnetii infections are exceedingly rare, and there is
currently no standardized treatment protocol (13, 14).

In April 2024, a patient with lumbar infection of unknown
etiology was admitted to the Department of Spine Surgery at
the 940th Hospital of the Joint Logistics Support Force of the
Chinese People’s Liberation Army. The diagnosis of lumbar
Coxiella burnetii infection was confirmed via a specific multiplex
(qQPCR) pathogenic
microorganism detection. Due to the patient’s severe lower back

quantitative polymerase chain reaction

pain and neurological symptoms affecting the lower extremities,
surgical intervention consisting of decompression through total
laminectomy, lesion excision, intervertebral bone graft fusion, and
fixation was performed. Following the surgery, a duration plan
of 18-month course of oral doxycycline and ciprofloxacin was
prescribed as anti-infective therapy. At 6 months after surgery,
the patient’s clinical symptoms were completely relieved, and
postoperative imaging indicated no signs of recurrent infection,
suggesting a clinical cure. Informed consent was obtained from the
patient for the inclusion of their medical information in this article.

Case presentation

A 57-year-old male patient living in a rural setting with a history
of sheep farming and repeated exposure to ticks, sought medical
care at another hospital on December 20, 2023. He reported a 2-
month history of worsening lower back pain, which had recently
been accompanied by bilateral pain in the lower limbs for the
preceding 2 weeks. Additionally, the patient experienced night
sweats and night pain. Initial lumbar magnetic resonance imaging
(MRI) indicated abnormal signals in the L5/S1 intervertebral
space, suggesting the presence of an infection (Figures 1A, B).
However, lumbar computed tomography (CT) scans revealed
no significant vertebral bone destruction (Figures 1C, D).
The patient underwent percutaneous endoscopic transforaminal
lumbar discectomy and decompression of lumbar nerve root.
The culture results of intraoperative specimens from L5/S1
intervertebral space were negative. Histopathological examination
revealed chronic granulomatous inflammation. Despite receiving
5 months of empirical anti-tuberculosis therapy following surgery,
there was no marked improvement in his lower back pain nor in
the bilateral lower limb pain.
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The patient was admitted to our hospital on April 25, 2024.
The primary clinical findings included positive tenderness and
percussion pain localized to the L4-S1 region. Lumbar mobility
was limited, and decreased skin sensitivity was noted in the
bilateral buttocks, posterolateral thighs, and posterolateral calves.
The Visual Analogue Scale (VAS) score (15) for pain intensity
in the lumbar region, graded on a 0-10 scale, demonstrated
a moderate-severe level of 6/10. The Oswestry Disability Index
(ODI) (16), which quantifies disability in chronic low back pain
patients, showed a moderate-severe impairment score of 62/100.
Laboratory evaluations, including a complete blood count, liver
and kidney function tests, coagulation profile, procalcitonin (PCT),
erythrocyte sedimentation rate (ESR), and C-reactive protein
(CRP), were all within normal limits. The tuberculosis-specific
cellular immune response assay, Rose Bengal plate agglutination
test, cryptococcal antigen (CrAg) detection test, and Aspergillus
galactomannan (AG) immunoassay were all negative. Additionally,
blood and urine cultures failed to isolate any pathogenic organisms.
While serological tests would indeed provide valuable information
about Q fever stage, this capability was unavailable at our
institution during the diagnostic workup. Lumbar CT scans
showed severe bone destruction at the posterior margin of the L5
vertebral body and the superior margin of the S1 vertebral body
(Figures 2A, B). Lumbar MRI revealed abnormal signals within
the spinal canal from the lower margin of L4 to the SI vertebral
plane, the L5-S1 intervertebral space, and the right intervertebral
foramen, as well as abnormal signals in the L5 and S1 vertebral
bodies, further supporting the diagnosis of infection with abscess
formation (Figures 2C, D). Additional assessments revealed a
hepatic hemangioma and splenomegaly on abdominal ultrasound,
while electrocardiogram, chest radiograph, cardiac ultrasound, and
bilateral lower limb vascular ultrasound showed no significant
abnormalities.

Operative procedure

Under general anesthesia, the patient was placed in the prone
position. A midline incision of 8 c¢cm length was made in the
lumbosacral region. The incision extended sequentially through
the skin, subcutaneous tissue, and lumbodorsal fascia. Bilateral
laminae and facet joints of L5-S1 were exposed via subperiosteal
dissection. Pedicle screws were inserted into the pedicles of L5
and S1 vertebrae. Total laminectomy was performed at the L5-S1
interspace. Intraoperative exploration revealed extensive fibrotic
scar tissue and adhesions within the right intervertebral foramen.
Extensive purulent exudate and granulation tissue were noted in
the right epidural space, extending from the lower margin of the L4
vertebra to the S1 vertebra. The L5-S1 intervertebral disk exhibited
herniation into the spinal canal with granulomatous changes and
contained purulent fluid. Decompression was performed at the L5-
S1 interspace. The thickened ligamentum flavum was removed,
followed by meticulous excision of granulation tissue within the
spinal canal. The L5-S1 intervertebral disk was completely resected
and curettage. Posterior decompression confirmed complete
release of the bilateral L5 and S1 nerve roots. The harvested
spinous processes, laminae, and facet joints were pulverized and
combined with allogeneic bone, rifampicin (2 g), isoniazid (0.1 g),
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FIGURE 1

Initial image findings at another hospital in December 2023. (A,B) Lumbar MRI showed abnormal signals in the L5-S1 intervertebral space and L5
vertebral body, with intraspinal abscess formation at L5 vertebral level. (C,D) Lumbar CT scans revealed no evidence of significant vertebral bone

destruction.

and vancomycin (0.5 g). This mixture was then implanted into the
L5-S1 intervertebral space. Fluoroscopic guidance ensured accurate
placement of the internal fixation system and graft material. After
achieving hemostasis, the surgical field was irrigated thoroughly
with normal saline. A drainage tube was placed, and the incision
was closed in layers.

Postoperative management

On the day following surgery, the patient was instructed
to wear a waist girdle while ambulating. Cefuroxime sodium
was administered perioperatively for 24 h to prevent infections.
Intraoperative pathological specimens (granuloma tissues) were
analyzed using a specific multiplex qPCR assay (Hebei Qianye
Biotechnology Co., China) targeting over 100 clinically relevant
pathogens, including 41 bacterial species, 25 viral species, 19 fungal
species, 11 atypical pathogens (e.g., Mycoplasmas spp., Rickettsia
spp., Spirochetes, and Coxiella burnetii), and 8 drug-resistance
genes. The Coxiella burnetii-specific primers (targeting the
CBU_0340 gene; F: 5-TTACCCAAGGCCTTTGAGATAGAAT-
3/; R: 5-CAAAACGCTCGATGGAACTGATAT-3') demonstrated
positive amplification with a Ct value of 29.24, while all other
bacterial targets showed no detectable signals. On the day
of definite diagnosis, antibiotic treatment was initiated with
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oral doxycycline at a dose of 0.2 g once daily and oral
ciprofloxacin at 1 g once daily. As expected, the culture results
of intraoperative specimens from L5/S1 intervertebral space were
negative. Postoperative histopathological examination showed
chronic suppurative inflammation with necrosis alongside the
proliferation of inflammatory granulation tissue. Additionally, no
typical tuberculosis imaging characteristics were noted (Figures 3A,
B). Postoperative imaging showed that the internal fixation and
bone graft positions were satisfactory (Figures 4A, B).

Follow-up results

At 3 months postoperatively, the ODI showed significant
improvement, scoring 15/100 (mild disability), while the VAS for
pain intensity demonstrated minimal residual discomfort at 3/10.
Results from complete blood count, liver and kidney function
tests, ESR, PCT, and CRP were within normal limits. At 6 months
postoperatively, the ODI demonstrated exceptional functional
recovery, achieving a score of 10/100 (equivalent to normal
function), while the VAS for pain intensity exhibited minimal
residual discomfort at 1/10 (nearly pain-free). The patient’s clinical
symptoms had completely relieved. The lumbar MRI demonstrated
complete resolution of the intraspinal abscess, with no recurrence
of infection (Figures 5A, B). The antibiotic regimen of oral
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Image findings at our hospital in April 2024 revealed progression of the pathological process. (A,B) Lumbar CT scans revealed severe bone
destruction at the posterior margin of the L5 vertebral body and the superior margin of the S1 vertebral body. (C,D) Lumbar MRI confirmed chronic
osteomyelitis at the L5-S1 level with expansion of epidural abscesses (previously noted in December 2023) and multiple small epidural phlegmons,

resulting in high-grade spinal stenosis with spinal cord compression.

FIGURE 3

Histopathological examination revealed chronic suppurative inflammation with necrosis alongside the proliferation of inflammatory granulation
tissue. (A) Hematoxylin-eosin stain (magnification: x 100); (B) Hematoxylin-eosin stain (magnification: x 200).

doxycycline at 200 mg once daily and ciprofloxacin at 1,000 mg
once daily was continued, with the plan to maintain anti-infective
treatment until 18 months post-surgery (Supplementary Table 1).

Literature review

A literature review of all reported cases of spinal Coxiella
burnetii infection spanning the recent 40 years was performed.

Frontiers in Medicine

Two authors independently selected articles related to spinal
Coxiella burnetii infection from Medline, EMBASE, and Web of
Science up to October 2024. Relevant data were extracted from
selected articles.

The incidence of spinal Coxiella burnetii infection is
exceedingly rare, with only a small number of cases reported
to date. A synthesis of the reported cases of spinal Coxiella
burnetii infection highlights the following features (Supplementary
Table 2): (1) A predominant number of patients were male
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FIGURE 4

Postoperative imaging revealed appropriate positioning of internal fixation devices and bone grafts. (A) Anteroposterior view; (B) lateral view

FIGURE 5

Six-month postoperative lumbar MRI demonstrated complete resolution of the intraspinal abscess, with no recurrence of infection. (A) Lateral view;

(B) transverse view.

(36/42), with an average age of 64 £ 16.89 years; (2) The primary
symptom reported was lower back pain (39/42), with fever being
the second most common (17/42); (3) Excluding four cases
with incomplete records on the detailed location of vertebral
infection, The L3 vertebra was most frequently impacted (19/38),
followed by L4 (14/38) and L5 (11/38), while the most commonly
involved segments were 12-L3, followed by L3-L4, L5-S1, and
L4-L5; (4) The mean duration from the onset of symptoms to a
confirmed diagnosis was 10.55 months; (5) In terms of therapeutic
approaches, for patients exhibiting milder symptoms without
abscess or with only partial psoas abscess, anti-infective therapy
using hydroxychloroquine or ciprofloxacin in combination
with doxycycline was employed; in cases where symptoms did
not resolve, or there were significant abscesses or spinal canal
abscesses, surgical debridement was critical, followed by prolonged
doxycycline therapy for at least 18 months; (6) Excluding the
four cases lacking follow-up records, 86.84% (33/38) achieved
clinical remission, with the success rate of conservative medical
treatment being 80.95%, markedly lower than the 94.12% success
rate associated with surgical interventions; (7) In the entire
cohort, 59.52% of the patients had vascular involvement. (8) All
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the cases were diagnosed by serological assays and/or molecular
biological testing.

Discussion

Spinal Coxiella burnetii infections affecting the lumbar vertebra
are an extremely rare manifestation of chronic Q fever, poses
significant diagnostic and therapeutic challenges (17).

Diagnostic challenges

Coxiella  burnetii  infection  demonstrates  indistinct
inflammatory biomarker profiles, with conventional markers
(e.g., CRP, ESR) showing moderate elevations or remaining within
normal limits, and Coxiella burnetii does not grow in routine
cultures using agar-based media (18). Radiological presentation
of lumbar Coxiella burnetii infection closely resembles that
of general pyogenic osteomyelitis. The non-specific nature of

clinical symptoms, laboratory findings, and imaging results creates
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significant diagnostic challenges for lumbar Coxiella burnetii
infection (19). For most cases, the diagnostic process for lumbar
Coxiella burnetii infection tends to be protracted and complex
(20). Nonetheless, advancements in diagnostic techniques have
considerably enhanced the efficiency of diagnosing such infections.

The diagnosis of Q fever necessitates the use of a combination
of serological assays, isolation culture, and polymerase chain
reaction (PCR) testing (21). Serological tests allow for the
differentiation between acute and chronic forms of the disease.
Acute Q fever diagnosis can be confirmed by antibodies against
phase II antigen of Coxiella burnetii are detected earlier and at
higher levels compared to the antibodies against phase I antigen;
alternatively, a > 4-fold increase in phase II immunoglobulin G
(IgG) (22). A phase II: T IgG titer ratio > 1 indicates acute infection,
whereas a ratio < 1 correlates with chronic disease, particularly
when the phase I IgG titers > 1:800 (23). Nevertheless, serological
assays offer only indirect evidence of infection, with false-negative
results rates necessitating repeated testing - especially in chronic
Q fever where empirical antibiotic therapy and immune tolerance
obscure pathogen detection (19). Culture isolation provides
definitive evidence of infection but requires Biosafety Level 3
(BSL-3) laboratory, presenting logistical challenges due to technical
complexity, high infection risk, and low diagnostic yield - resulting
in limited clinical utilization (24). PCR-based testing of blood/tissue
specimens enables early diagnosis, as was demonstrated by this
case study. Specific multiplex qPCR pathogenic microorganism
detection was performed on intraoperative specimens, successfully
identifying Coxiella  burnetii.
sequencing (mNGS) is increasingly employed in infectious diseases

Metagenomic next-generation

diagnostics, demonstrating sensitivity comparable to specific
PCR assays and detecting a broader range of pathogens than
conventional methods (25). This approach has shown promising
utility in detecting fastidious pathogens like Coxiella burnetii (26).

Therapeutic challenges

The treatment of chronic Q fever poses considerable challenges
due to Coxiella burnetii’s resistance to various antibiotics (27).
Doxycycline is regarded as the most efficacious therapeutic option
(28-30). Studies revealed that pharmacological management
for chronic Q fever does not vary according to the specific
sites of infection. Dynamic monitoring of serum antibody
titers constitutes a critical component of treatment protocols,
necessitating individualized therapy duration adjustments
based on serological response kinetics (31, 32). The British
Society for Antimicrobial Chemotherapy recommends a
combination regimen of hydroxychloroquine or ciprofloxacin
with doxycycline for a minimum of 18 months (33). Coxiella
burnetii resides within the phagolysosome of infected cells, an
acidic environment that diminishes doxycycline’s bactericidal
activity (34). Hydroxychloroquine incorporation elevates the pH
levels within the phagolysosome, thereby selectively enhancing
doxycycline’s bactericidal effectiveness (35, 36). Chronic Q fever
is considered cured only when IgG phase I antibody titers decline
to <1:800 and IgM/IgA phase I antibodies are undetectable
(<1:50). Some studies even advocate for lifelong medication in

certain cases (37-39). In our case, the patient was found to be
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in complete symptom remission with no signs of recurrence
in imaging at the 6-month postoperative follow-up, so it was
questionable whether lifelong medication was required; however,
in order to reduce the risk of recurrence, we planned to prolong
combination therapy with oral doxycycline and ciprofloxacin until
18 months post-surgery.

This case presents several limitations: (1) we failed to identify
this rare lumbar infection prior to the operation. The diagnosis was
confirmed until intraoperative specimens detection by multiplex
qPCR, and no direct macroscopic visual images of the infection
were obtained and preserved during the surgical procedure; (2)
the institution did not possess the technical capacity for Coxiella
burnetii antibody detection, lacked the capability to detect Coxiella
burnetii antibodies, thus precluding the provision of serological
diagnostic evidence. However, specific multiplex qPCR pathogenic
microorganism detection was able to provide definitive diagnostic
confirmation; (3) as a single case, it lacks broad representativeness,
and the follow-up period was limited to only 6 months. Further
cases with extended follow-up periods are necessary to verify the
efficacy of the treatment protocol.

Conclusion

The combined approach of decompression through total
laminectomy, lesion excision, intervertebral bone graft fusion, and
fixation, supplemented with oral doxycycline and ciprofloxacin
therapy, was demonstrated to be an effective treatment strategy for
Coxiella burnetii infection in the lumbar vertebra.

Data availability statement

The original contributions presented in this study are included
in this article/Supplementary material, further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving humans were approved by the 940th
Hospital of the Joint Logistic Support Force of Chinese People’s
Liberation Army. The studies were conducted in accordance
with the local legislation and institutional requirements. The
participants provided their written informed consent to participate
in this study. Written informed consent was obtained from the
individual(s) for the publication of any potentially identifiable
images or data included in this article.

Author contributions

XT: Validation, Investigation, Writing - original draft,
Writing - review and editing, Formal Analysis. FL: Writing -
draft, Validation,
Writing - review and editing. TZ: Investigation, Data curation,

original Formal Analysis, Investigation,

Supervision, Methodology, Writing - review and editing.

frontiersin.org


https://doi.org/10.3389/fmed.2025.1618670
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

Tan et al.

MS: Writing - review and editing, Data curation, Methodology,
Supervision, Investigation. LZ: Validation, Methodology, Writing —
draft. YX: Writing - draft, Validation,
Methodology. YW: Formal Analysis, Writing - original draft,

original original
Project administration. LC: Formal Analysis, Writing - original
draft, Project administration. DH: Formal Analysis, Writing -
original draft, Data curation. YL: Writing - original draft,
Formal Analysis, Data curation. SL: Resources, Conceptualization,
Writing - review and editing, Funding acquisition, Supervision,
Project administration.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This work was funded
by the Gansu Provincial Science and Technology Plan Key Project
(21YF1FA179) and the General Clinical Research Project of 940th
Hospital of Joint Logistics Support Force of PLA (2023YXKY021).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

1. Eldin C, Mélenotte C, Mediannikov O, Ghigo E, Million M, Edouard S, et al. From
Q Fever to Coxiella burnetii infection: a paradigm change. Clin Microbiol Rev. (2017)
30:115-90. doi: 10.1128/cmr.00045- 16

2. Roux V, Bergoin M, Lamaze N, Raoult D. Reassessment of the taxonomic position
of Rickettsiella grylli. Int ] Syst Bacteriol. (1997) 47:1255-7. doi: 10.1099/00207713-47-
4-1255

3. Versalovic J. Manual of Clinical Microbiology. Washington, DC: American Society
for Microbiology Press (2011).

4. Burnet F, Freeman M. Experimental studies on the virus of "Q" fever. Med J Aust.
(1937) 2:299-305. doi: 10.5694/j.1326-5377.1937.tb43744.x

5. Derrick E. Fever, a new fever entity: Clinical features, diagnosis and laboratory
investigation. Rev Infect Dis. (1983) 5:790-800. doi: 10.1093/clinids/5.4.790

6. Korner S, Makert G, Ulbert S, Pfeffer M, Mertens-Scholz K. The prevalence of
Coxiella burnetii in hard ticks in Europe and their role in Q Fever transmission
revisited-a systematic review. Front Vet Sci. (2021) 8:655715. doi: 10.3389/fvets.2021.
655715

7. Raoult D, Tissot-Dupont H, Foucault C, Gouvernet ], Fournier P, Bernit E, et al.
Q fever 1985-1998. Clinical and epidemiologic features of 1,383 infections. Medicine.
(2000) 79:109-23. doi: 10.1097/00005792-200003000- 00005

8. Melenotte C, Protopopescu C, Million M, Edouard S, Carrieri M, Eldin C, et al.
Clinical features and complications of Coxiella burnetii infections from the French
National Reference Center for Q Fever. JAMA Netw Open. (2018) 1:e181580. doi:
10.1001/jamanetworkopen.2018.1580

9. van Roeden S, Wever P, Kampschreur L, Gruteke P, van der Hoek W, Hoepelman
A, et al. Chronic Q fever-related complications and mortality: data from a nationwide
cohort. Clin Microbiol Infect. (2019) 25:1390-8. doi: 10.1016/j.cmi.2018.11.023

10. Dahlgren E McQuiston J, Massung R, Anderson A. Q fever in the United States:
summary of case reports from two national surveillance systems, 2000-2012. Am ] Trop
Med Hyg. (2015) 92:247-55. doi: 10.4269/ajtmh.14-0503

11. McQuiston J, Holman R, McCall C, Childs ], Swerdlow D, Thompson H.
National surveillance and the epidemiology of human Q fever in the United States,
1978-2004. Am ] Trop Med Hyg. (2006) 75:36-40. doi: 10.4269/ajtmh.2006.75.1.
0750036

Frontiers in Medicine

10.3389/fmed.2025.1618670

Generative Al statement

The authors declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fmed.2025.
1618670/ full#supplementary- material

12. Maurin M, Raoult D. Q fever. Clin Microbiol Rev. (1999) 12:518-53. doi: 10.1128/
cmr.12.4.518

13. Yang S, Xue B, Hu X, Zhou W, Zhang M, Zhao M. Spinal infection caused by
Coxiella burnetii. BMC Infect Dis. (2023) 23:6. doi: 10.1186/s12879-022-07938-7

14. Lundy P, Arnold P, Hance K. Coxiella burnetii infection of the spine requiring
neurosurgical intervention. Surg Neurol Int. (2019) 10:182. doi: 10.25259/SNI_205_
2019

15. Huskisson E. Measurement of pain. Lancet. (1974) 2:1127-31. doi: 10.1016/
s0140-6736(74)90884-8

16. Fairbank J, Pynsent P. The oswestry disability index. Spine. (1976) 25:2940-52.
doi: 10.1097/00007632-200011150-00017

17. van Duijvenbode D, Kuiper ], Holewijn R, Stadhouder A. Parvimonas micra
Spondylodiscitis: a case report and systematic review of the literature. ] Orthop Case
Rep. (2018) 8:67-71. doi: 10.13107/jocr.2250-0685.1216

18. Espana P, Uranga A, Cilléniz C, Torres A. Q Fever (Coxiella Burnetii). Semin
Respir Crit Care Med. (2020) 41:509-21. doi: 10.1055/s-0040-1710594

19. Buijs S, Weehuizen J, Oosterheert ], van Roeden S. Chronic Q fever vertebral
osteomyelitis, an underrecognized clinical entity. Infect Dis. (2021) 53:241-2. doi:
10.1080/23744235.2020.1871509

20. van Roeden S, Wever P, Oosterheert J. *Chronic Q fever-related complications
and mortality: data from a nationwide cohort” - Author’s reply. Clin Microbiol Infect.
(2019) 25:1436-7. doi: 10.1016/j.cmi.2019.03.004

21. Fournier P, Marrie T, Raoult D. Diagnosis of Q fever. J Clin Microbiol. (1998)
36:1823-34. doi: 10.1128/JCM.36.7.1823-1834.1998

22. Anderson A, Bijlmer H, Fournier P, Graves S, Hartzell ], Kersh G, et al. Diagnosis
and management of Q fever-United States, 2013: recommendations from CDC and
the Q Fever Working Group. MMWR Recomm Rep. (2013) 62:1-30.

23. Frankel D, Richet H, Renvoisé A, Raoult D. Q fever in France, 1985-2009. Emerg
Infect Dis. (2011) 17:350-6. doi: 10.3201/eid1703.100882

24. Beare P, Howe D, Cockrell D, Omsland A, Hansen B, Heinzen R.
Characterization of a Coxiella burnetii fts Z mutant generated by Himarl transposon
mutagenesis. ] Bacteriol. (2009) 191:1369-81. doi: 10.1128/jb.01580-08

frontiersin.org


https://doi.org/10.3389/fmed.2025.1618670
https://www.frontiersin.org/articles/10.3389/fmed.2025.1618670/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2025.1618670/full#supplementary-material
https://doi.org/10.1128/cmr.00045-16
https://doi.org/10.1099/00207713-47-4-1255
https://doi.org/10.1099/00207713-47-4-1255
https://doi.org/10.5694/j.1326-5377.1937.tb43744.x
https://doi.org/10.1093/clinids/5.4.790
https://doi.org/10.3389/fvets.2021.655715
https://doi.org/10.3389/fvets.2021.655715
https://doi.org/10.1097/00005792-200003000-00005
https://doi.org/10.1001/jamanetworkopen.2018.1580
https://doi.org/10.1001/jamanetworkopen.2018.1580
https://doi.org/10.1016/j.cmi.2018.11.023
https://doi.org/10.4269/ajtmh.14-0503
https://doi.org/10.4269/ajtmh.2006.75.1.0750036
https://doi.org/10.4269/ajtmh.2006.75.1.0750036
https://doi.org/10.1128/cmr.12.4.518
https://doi.org/10.1128/cmr.12.4.518
https://doi.org/10.1186/s12879-022-07938-7
https://doi.org/10.25259/SNI_205_2019
https://doi.org/10.25259/SNI_205_2019
https://doi.org/10.1016/s0140-6736(74)90884-8
https://doi.org/10.1016/s0140-6736(74)90884-8
https://doi.org/10.1097/00007632-200011150-00017
https://doi.org/10.13107/jocr.2250-0685.1216
https://doi.org/10.1055/s-0040-1710594
https://doi.org/10.1080/23744235.2020.1871509
https://doi.org/10.1080/23744235.2020.1871509
https://doi.org/10.1016/j.cmi.2019.03.004
https://doi.org/10.1128/JCM.36.7.1823-1834.1998
https://doi.org/10.3201/eid1703.100882
https://doi.org/10.1128/jb.01580-08
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

Tan et al.

25. Miller S, Chiu C. The role of metagenomics and next-generation sequencing
in infectious disease diagnosis. Clin Chem. (2021) 68:115-24. doi: 10.1093/clinchem/
hvab173

26. Zhang X, Chen H, Han D, Wu W. Clinical usefulness of metagenomic next-
generation sequencing for Rickettsia and Coxiella burnetii diagnosis. Eur ] Clin
Microbiol Infect Dis. (2023) 42:681-9. doi: 10.1007/s10096-023-04586-w

27. Kampschreur L, Wegdam-Blans M, Wever P, Renders N, Delsing C, Sprong T,
et al. Chronic Q fever diagnosis— consensus guideline versus expert opinion. Emerg
Infect Dis. (2015) 21:1183-8. doi: 10.3201/eid2107.130955

28. Lever M, Bewley K, Dowsett B, Lloyd G. In vitro susceptibility of Coxiella burnetii
to azithromycin, doxycycline, ciprofloxacin and a range of newer fluoroquinolones. Int
J Antimicrob Agents. (2004) 24:194-6. doi: 10.1016/j.ijjantimicag.2004.05.001

29. Spyridaki I, Psaroulaki A, Vranakis I, Tselentis Y, Gikas A. Bacteriostatic and
bactericidal activities of tigecycline against Coxiella burnetii and comparison with
those of six other antibiotics. Antimicrob Agents Chemother. (2009) 53:2690-2. doi:
10.1128/aac.01424-08

30. Eldin C, Perreal C, Mahamat A, Djossou F, Edouard S, Raoult D. Antibiotic
susceptibility determination for six strains of Coxiella burnetii MST 17 from Cayenne,
French Guiana. Int ] Antimicrob Agents. (2015) 46:600-2. doi: 10.1016/j.jjantimicag.
2015.08.007

31. Melenotte C, Million M, Raoult D. New insights in Coxiella burnetii infection:
diagnosis and therapeutic update. Expert Rev Anti Infect Ther. (2019) 18:75-86. doi:
10.1080/14787210.2020.1699055

Frontiers in Medicine

08

10.3389/fmed.2025.1618670

32. Keijmel S, Bleeker-Rovers C. Chronische Q-koorts. Bijblijven. (2019) 35:64-76.
doi: 10.1007/s12414-019-0092-9

33. Gould E Denning D, Elliott T, Foweraker J, Perry J, Prendergast B, et al.
Guidelines for the diagnosis and antibiotic treatment of endocarditis in adults: a
report of the Working Party of the British Society for Antimicrobial Chemotherapy.
J Antimicrob Chemother. (2012) 67:269-89. doi: 10.1093/jac/dkr450

34. Raoult D. Treatment of Q fever. Antimicrob Agents Chemother. (1993) 37:1733-
6. doi: 10.1128/aac.37.9.1733

35. Maurin M, Benoliel A, Bongrand P, Raoult D. Phagolysosomal alkalinization and
the bactericidal effect of antibiotics: the Coxiella burnetii paradigm. J Infect Dis. (1992)
166:1097-102. doi: 10.1093/infdis/166.5.1097

36. Calza L, Attard L, Manfredi R, Chiodo F. Doxycycline and chloroquine as
treatment for chronic Q fever endocarditis. J Infect. (2002) 45:127-9. doi: 10.1053/jinf.
2002.0984

37. Leahey P, Tahan S, Kasper E, Albrecht M. Chronic Q-Fever (Coxiella burnetii)
causing abdominal aortic aneurysm and lumbar osteomyelitis: a case report. Open
Forum Infect Dis. (2016) 3:0fv185. doi: 10.1093/ofid/0fv185

38. O’Donnell M, Manshani N, McCaughey C, Soong C, Lee B. Coxiella burnetii
infection of an aortic graft with multiple vertebral body erosion. J Vasc Surg. (2007)
45:399-403. doi: 10.1016/j.jvs.2006.09.016

39. Browning S, Lai K, Pickles R, Graves SR. Q fever vertebral osteomyelitis in the
absence of cardiovascular involvement: two cases and a literature review. Clin Infect
Pract. (2020) 6:100019. doi: 10.1016/j.clinpr.2020.100019

frontiersin.org


https://doi.org/10.3389/fmed.2025.1618670
https://doi.org/10.1093/clinchem/hvab173
https://doi.org/10.1093/clinchem/hvab173
https://doi.org/10.1007/s10096-023-04586-w
https://doi.org/10.3201/eid2107.130955
https://doi.org/10.1016/j.ijantimicag.2004.05.001
https://doi.org/10.1128/aac.01424-08
https://doi.org/10.1128/aac.01424-08
https://doi.org/10.1016/j.ijantimicag.2015.08.007
https://doi.org/10.1016/j.ijantimicag.2015.08.007
https://doi.org/10.1080/14787210.2020.1699055
https://doi.org/10.1080/14787210.2020.1699055
https://doi.org/10.1007/s12414-019-0092-9
https://doi.org/10.1093/jac/dkr450
https://doi.org/10.1128/aac.37.9.1733
https://doi.org/10.1093/infdis/166.5.1097
https://doi.org/10.1053/jinf.2002.0984
https://doi.org/10.1053/jinf.2002.0984
https://doi.org/10.1093/ofid/ofv185
https://doi.org/10.1016/j.jvs.2006.09.016
https://doi.org/10.1016/j.clinpr.2020.100019
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

	Coxiella burnetii infection in the lumbar vertebra: a rare case report and review of literature
	Introduction
	Case presentation
	Operative procedure
	Postoperative management
	Follow-up results

	Literature review
	Discussion
	Diagnostic challenges
	Therapeutic challenges

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References




