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Case Report: Anaerococcus 
vaginalis spondylodiscitis 
diagnosed and cured based on 
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Spondylodiscitis caused by Anaerococcus vaginalis has not been reported yet, 
making it worthy of further exploration. We closely monitored a patient who 
experienced worsened low back pain for 1 month and was unable to walk due to 
severe pain for 1 week. Through thorough examinations, the patient was diagnosed 
with lumbar disc herniation and a suspected case of spondylodiscitis, necessitating 
posterior lumbar surgery. All culture results returned negative. However, nanopore 
targeted sequencing (NTS) identified the presence of Anaerococcus vaginalis. 
Subsequent administration of appropriate antibiotics resulted in a favorable clinical 
outcome for the patient.
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1 Introduction

The incidence of spondylodiscitis is very rare, ranging from 4 to 24 in a million each year 
(1). Spondylodiscitis is frequently attributed to aerobic pathogen infections, while rarely 
anaerobic pathogens (2). The diagnosis of spondylodiscitis is frequently delayed or overlooked 
due to its insidious onset and the nonspecific nature of its signs and symptoms, particularly 
when caused by opportunistic pathogens (3). Anaerococcus vaginalis is an anaerobic, Gram-
positive, opportunistic pathogen (4). Spondylodiscitis attributed to Anaerococcus vaginalis had 
not been previously documented in the literature. We identified this condition using nanopore 
targeted sequencing (NTS) and are the first to report such a case.

2 Case report

A 71-year-old female patient was admitted to our institution, arriving in a wheelchair. She 
reported a one-month history of exacerbated low back pain and had been unable to ambulate 
for one week due to the rapid onset of pain. Physical examination indicated a Visual Analogue 
Scale (VAS) score of 8 for lumbar pain, with notable percussion tenderness over the L4 to L5 
vertebrae and restricted lumbar flexion and extension. Muscle strength testing demonstrated 
a 3/5 strength in all muscle groups of both lower limbs. Sensory examination revealed 
decreased sensation in both legs, while body temperature remained within normal limits. 
Laboratory investigations showed a slight elevation in C-reactive protein (CRP) levels 

OPEN ACCESS

EDITED BY

Haiyue Zu,  
First Affiliated Hospital of Soochow University, 
China

REVIEWED BY

Zhiwen Luo,  
Fudan University, China
Chen Ding,  
Sichuan University, China

*CORRESPONDENCE

Tao Hu  
 dr_hutao@tongji.edu.cn

RECEIVED 12 June 2025
ACCEPTED 14 July 2025
PUBLISHED 30 July 2025

CITATION

Zhou B, Guo Y, Shen B, Zhu Z, Yu B, Li G, 
Zong M, Hu T and Wu D (2025) Case Report: 
Anaerococcus vaginalis spondylodiscitis 
diagnosed and cured based on nanopore 
targeted sequencing.
Front. Med. 12:1645609.
doi: 10.3389/fmed.2025.1645609

COPYRIGHT

© 2025 Zhou, Guo, Shen, Zhu, Yu, Li, Zong, 
Hu and Wu. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Case Report
PUBLISHED 30 July 2025
DOI 10.3389/fmed.2025.1645609

https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fmed.2025.1645609&domain=pdf&date_stamp=2025-07-30
https://www.frontiersin.org/articles/10.3389/fmed.2025.1645609/full
https://www.frontiersin.org/articles/10.3389/fmed.2025.1645609/full
https://www.frontiersin.org/articles/10.3389/fmed.2025.1645609/full
https://www.frontiersin.org/articles/10.3389/fmed.2025.1645609/full
mailto:dr_hutao@tongji.edu.cn
https://doi.org/10.3389/fmed.2025.1645609
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://doi.org/10.3389/fmed.2025.1645609


Zhou et al. 10.3389/fmed.2025.1645609

Frontiers in Medicine 02 frontiersin.org

FIGURE 2

The erosional disc tissue with hematoxylin and eosin. Chondrocytes 
(white arrows) accompanied by inflammatory cells (white triangle) 
infiltration. (A) Magnification ×10, scale bar 100 μm, (B) Magnification 
×40, scale bar 20 μm.

(35.22 mg/L) and erythrocyte sedimentation rate (ESR) (47 mm/h), 
whereas the white blood cell (WBC) count and neutrophil count were 
within normal ranges. Routine blood and urine cultures were negative. 
Radiographs revealed scoliosis and degenerative changes in the spine 
(Figures 1A,B). Computerized tomography (CT) showed the obvious 
linear gas density shadows occurred in the discs of L1/2, L4/5 and L5/
S1. Furthermore, the superior and inferior endplates of L1/2 and L4/5 
exhibited a distinctive “worm-eaten” pattern of destruction 
(Figures 1C,D). The magnetic resonance imaging (MRI) demonstrated 
a highlighted signal in the intervertebral disc of L4/5 (Figures 1E–G).

The patient received a diagnosis of lumbar disc herniation, along 
with a suspected spondylodiscitis. She underwent posterior lumbar 
interbody fusion (PLIF) at L4–L5 and posterolateral lumbar fusion (PLF) 
at L5–S1. Intraoperatively, a noticeable erosion of the L4/5 intervertebral 
disc was observed, accompanied by reddish-brown fluid exudate. This 

fluid was aspirated for subsequent bacterial and fungal cultures, as well 
as gene sequencing (Figure 1H). Simultaneously, the excised disc tissue 
was sent for pathological examination. The surgical procedure was 
performed without any complications or unforeseen events.

On the first postoperative day, the patient was initiated on empirical 
antimicrobial therapy, comprising intravenous Vancomycin at a dosage 
of 500 mg every 12 h, in conjunction with intravenous Levofloxacin at a 
daily dosage of 0.5 g. The pathological report revealed degenerative 
changes and localized necrosis accompanied by inflammatory cell 
infiltration in the examined fibrocartilaginous tissue specimen 
(Figures 2A,B). As anticipated, the cultures conducted on the extracted 
fluid consistently yielded negative results. Nonetheless, NTS identified 
the presence of Anaerococcus vaginalis. Consequently, Levofloxacin was 
substituted with intravenous Metronidazole, administered at a dosage of 
0.5 g every 12 h, to which the organism demonstrated susceptibility. The 
patient’s inflammatory markers showed varying degrees of elevation 
postoperatively, but the majority of inflammatory markers had roughly 
returned to normal levels following a two-week course of continued 
intravenous antibiotic therapy (Figures 3A–H). Furthermore, during the 
follow-up, the inflammatory markers WBC, Neu, ESR, and CRP all 
remained consistently within a stable and normal range (Figures 3A–D).

Fifteen days postoperatively, the patient had attained independence 
in walking and was smoothly discharged with a one-month course of 
oral antibiotics (metronidazole 0.2 g/tid and celecoxib 0.2 g/bid). The 
VAS score for lumbar pain had notably decreased from 8 to 2. The 
pre-discharge radiographs suggested thorough decompression and 
satisfying internal fixation (Figures  1I–L). In addition, the MRI 
revealed that a highlighted signal intensity of the L4/5 intervertebral 

FIGURE 1

(A,B) Preoperative X-ray films showed scoliosis and degenerative 
changes in the spine. (C,D) Preoperative computed tomography (CT) 
revealed obvious linear gas density shadows in the L1/2, L4/5 and L5/S1 
intervertebral discs. In addition, the upper and lower endplates of L1/2 
and L4/5 vertebrae showed characteristic “worm-eaten” destructive 
changes. (E–G) Preoperative magnetic resonance imaging (MRI) 
demonstrated significantly enhanced signals in the L4/5 intervertebral 
disc. (H) During the operation, obvious destruction of the L4/5 
intervertebral disc was observed, accompanied by reddish-brown fluid 
exudation, which was aspirated for subsequent bacterial culture, fungal 
culture and gene sequencing. (I–L) Pre-discharge X-ray and CT films 
indicated thorough decompression and satisfactory internal fixation. 
(M–O) Follow-up MRI showed that the high signal intensity of L4/5 
intervertebral disc had decreased, while the signal brightness of L1/2 
intervertebral disc had increased. (P,Q) Follow-up CT showed no 
significant difference compared with the pre-discharge CT, except for 
new bone formation in the L4/5 intervertebral space that did not meet 
the fusion criteria.
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disc had decreased, whereas the L1/2 intervertebral disc exhibited 
increased brightness (Figures 1M–O). The CT bone tissue image also 
revealed the heightened density in the superior and inferior endplate 
regions of the L1/2 intervertebral disc (Figure 1L). The follow-up CT 
showed no significant deviation from the pre-discharge CT, except for 
new bone formation at the L4/5 intervertebral space but not meet the 
fusion criteria (Figures 1P,Q).

3 Discussion

The presentations of spondylodiscitis were not highly specific, 
especially opportunistic pathogens, making it challenging to definitive 
diagnosis (5). The pivotal factor in the diagnosis of spondylodiscitis was 
identifying pathogens. In the absence of conclusive evidence, empirical 
antimicrobial therapy continues to be the predominant strategy, which 

FIGURE 3

The peripheral-blood inflammatory markers preoperatively and postoperatively. (A) White blood cell (WBC), (B) Neutrophil, (C) C-reactive protein 
(CRP), (D) Erythrocyte sedimentation rate (ESR), (E) sLTβR, (F) HBP, (G) PCT, (H) IL-6. “B” indicated before operation, and “A” indicated after operation. 
A1 indicated 1 day after the operation, similarly, A3, A5, A6, A7, A8, A11, A15, A24, A30, A38, A50 indicated 3, 5, 6, 7, 8, 11, 15, 24, 30, 38, 50 days after 
operation.
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may result in suboptimal treatment outcomes, increased antimicrobial 
resistance, and a heightened risk of adverse effects and mortality (6, 7). 
Microbial culture was insensitive and prolonged (8). The PCR method 
exhibited limited coverage and inefficiency (6). The metagenomic next-
generation sequencing (mNGS) entailed high costs, lengthy detection 
cycles, complex bioinformatics processing, and challenges in achieving 
standardization (9). NTS offered unique advantages for the rapid 
diagnosis of infectious diseases, including speediness, economy, and 
accuracy, overcoming the limitations of culture, PCR, and mNGS (9).

Although multiple culture results were consistently negative in 
this article, we successfully identified the presence of Anaerococcus 
vaginalis through NTS. NTS has been also documented to possess 
distinct advantages in the identification of pathogenic bacteria in cases 
of lung infections and serious infections, significantly contributing to 
guiding anti-infection treatment and mitigating mortality (7, 9). The 
intervertebral disc was an inherently sterile and avascular tissue, which 
contributed to the distinct and localized nature of intervertebral disc 
infection (10). Consequently, diagnosing spondylodiscitis presents 
significant challenges, particularly when it is caused by low-virulence 
opportunistic pathogens that may only be  conclusively identified 
through gene sequencing techniques such as NGS. Nevertheless, the 
feasibility of employing NGS as a routine or standard diagnostic 
approach for spondylodiscitis warrants further exploration.

While NTS proved instrumental in identifying Anaerococcus 
vaginalis in this first reported case of A. vaginalis spondylodiscitis, 
the biological basis of this unusual infection warrants discussion. 
A. vaginalis is a Gram-positive, anaerobic coccus typically found in 
vaginal microbiota but increasingly recognized as an opportunistic 
pathogen in polymicrobial infections. Its successful establishment in 
the intervertebral disc likely reflects both pathogen-specific 
adaptations and host factors: the avascular, hypoxic disc 
microenvironment provides an ideal niche for anaerobic growth, 
while the patient’s degenerative spinal changes may have 
compromised local immune surveillance. Though A. vaginalis 
virulence factors remain poorly characterized, its pathogenic 
potential may involve biofilm formation  - a trait documented in 
related anaerobic cocci like Peptostreptococcus - which could explain 
the chronic, localized nature of the infection despite negative cultures. 
The organism’s low virulence signature (evidenced by mild systemic 
inflammation despite significant disc destruction) and potential 
synergistic interactions with undetected co-pathogens represent 
important areas for future research. These biological considerations 
reinforce why NTS’s rapid detection capability was critical for 
diagnosis, while highlighting the need to complement sequencing 
with studies of microbial pathogenicity in such novel infections.

Opportunistic pathogens usually represented persistent 
low-invasive infections under certain circumstances, such as 
compromised immunity. Spondylodiscitis caused by opportunistic 
pathogens was relatively rare. The reported opportunistic pathogens 
included Veillonella parvula (11), Streptococcus tigurinus (12), 
Rhodococcus equi (13), Aerococcus urinae (14), Parvimonas micra (15), 
Rothia dentocariosa (16) and Enterococcus faecalis (17). This study 
provides the first documented case of spondylodiscitis caused by 
Anaerococcus vaginalis, thereby contributing to the emerging research 
domain of spondylodiscitis and enhancing the understanding of both 
the condition and the pathogen Anaerococcus vaginalis.

While NTS proved instrumental in identifying Anaerococcus 
vaginalis in this case, its limitations—such as the inability to 

determine strain virulence, typing, or drug-resistance genes—
warrant careful consideration. The absence of virulence data 
could impact prognosis assessment, though our patient’s clinical 
response suggested low virulence. Similarly, while NTS guided our 
antibiotic selection (switching to metronidazole), the lack of 
resistance gene detection highlights the potential value of 
supplementing NTS with targeted PCR or culture-based 
susceptibility testing in complex cases. To optimize future 
applications, we propose a multimodal approach combining NTS 
with clinical correlation, traditional cultures, and targeted assays 
to balance speed with comprehensive pathogen characterization. 
Advances in bioinformatics, including expanded resistance 
databases and standardized protocols, may further enhance NTS’s 
utility. These strategies would mitigate current limitations while 
preserving NTS’s advantages in rapid, sensitive pathogen detection 
for rare infections like A. vaginalis spondylodiscitis. Therefore, 
comprehensive considerations were imperative for specialists to 
formulate a diagnosis (18).

4 Conclusion

This study presented the initial report of spondylodiscitis caused 
by Anaerococcus vaginalis. In instances of infrequent bacterial 
spondylodiscitis, conventional detection techniques exhibited limited 
efficacy, however, NTS was an effective strategy to mitigate the 
incidence of missed diagnosis.

Data availability statement

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

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of Shanghai East Hospital. 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

BZ: Writing  – original draft, Writing  – review & editing, 
Conceptualization, Data curation, Formal analysis, Funding 
acquisition, Investigation, Methodology, Project administration, 
Resources, Software, Supervision, Validation, Visualization. YG: 
Writing – original draft, Conceptualization, Data curation, Formal 
analysis, Funding acquisition, Investigation, Methodology, Project 
administration, Resources, Software, Supervision, Validation, 
Visualization, Writing  – review & editing. BS: Conceptualization, 

https://doi.org/10.3389/fmed.2025.1645609
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Zhou et al. 10.3389/fmed.2025.1645609

Frontiers in Medicine 05 frontiersin.org

Writing  – original draft, Data curation, Formal analysis, Funding 
acquisition, Investigation, Methodology, Project administration, 
Resources, Software, Supervision, Validation, Visualization, Writing – 
review & editing. ZZ: Investigation, Writing  – original draft. BY: 
Methodology, Writing – original draft. GL: Methodology, Software, 
Writing – original draft. MZ: Formal analysis, Project administration, 
Writing – original draft. TH: Formal analysis, Project administration, 
Conceptualization, Data curation, Funding acquisition, Investigation, 
Methodology, Resources, Software, Supervision, Validation, 
Visualization, Writing – original draft, Writing – review & editing. 
DW: Supervision, Writing – review & editing.

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 Academic Leaders Program of Health Committee of Pudong New 
Area PWRd2023-07, and Science and Technology Development Fund 
of Shanghai Pudong New Area PKJ2023-Y40.

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.

Generative AI statement

The authors declare that no Gen AI 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.

References
 1. Gasbarrini AL, Bertoldi E, Mazzetti M, Fini L, Terzi S, Gonella F, et al. Clinical 

features, diagnostic and therapeutic approaches to haematogenous vertebral 
osteomyelitis. Eur Rev Med Pharmacol Sci. (2005) 9:53–66.

 2. Fraisse T, Lavigne JP, Lechiche C, Leroux JL, Sotto A. Spondylodiscitis due to 
Peptostreptococcus spp: a case report. Joint Bone Spine. (2009) 76:104–5. doi: 
10.1016/j.jbspin.2008.01.029

 3. Hoppe S, Oswald KAC, Renz N, Läubli R, Albers CE. Neisseria meningitidis-
induced discitis at L5-S1 mimicking lumbar disc herniation. Lancet Infect Dis. (2021) 
21:1758. doi: 10.1016/S1473-3099(21)00352-2

 4. Hugon P, Mishra AK, Robert C, Raoult D, Fournier PE. Non-contiguous finished 
genome sequence and description of Anaerococcus vaginalis. Stand Genomic Sci. (2012) 
6:356–65. doi: 10.4056/sigs.2716452

 5. Choquet E, Rodriguez-Nava V, Peltier F, Wankap-Mogo R, Bergeron E, Joseph C, 
et al. Nocardia neocaledoniensis as rare cause of spondylodiscitis. Emerg Infect Dis. (2023) 
29:444–6. doi: 10.3201/eid2902.221389

 6. Zhu YM, Ai JW, Xu B, Cui P, Cheng Q, Wu H, et al. Rapid and precise diagnosis of 
disseminated T.Marneffei infection assisted by high-throughput sequencing of 
multifarious specimens in a HIV-negative patient: a case report. BMC Infect Dis. (2018) 
18:379. doi: 10.1186/s12879-018-3276-5

 7. Zhang Y, Lu X, Tang LV, Xia L, Hu Y. Nanopore-targeted sequencing improves the 
diagnosis and treatment of patients with serious infections. MBio. (2023) 14:e0305522. 
doi: 10.1128/mbio.03055-22

 8. Mylona E, Samarkos M, Kakalou E, Fanourgiakis P, Skoutelis A. Pyogenic vertebral 
osteomyelitis: a systematic review of clinical characteristics. Semin Arthritis Rheum. 
(2009) 39:10–7. doi: 10.1016/j.semarthrit.2008.03.002

 9. Lin Q, Yao Y, Li X, Zhang S, Guo H, Ma X, et al. The application of nanopore 
targeted sequencing for pathogen diagnosis in bronchoalveolar lavage fluid of patients 
with pneumonia: a prospective multicenter study. Infect Dis (Lond). (2024) 56:128–37. 
doi: 10.1080/23744235.2023.2276785

 10. Cheung WY, Luk KD. Pyogenic spondylitis. Int Orthop. (2012) 36:397–404. doi: 
10.1007/s00264-011-1384-6

 11. Richards T, Stephen J, Lui CL. Severe disseminated Veillonella parvula infection 
including endocarditis, bilateral psoas abscess, discitis, and osteomyelitis but sparing 
spinal and hip prostheses: a case report. J Med Case Rep. (2022) 16:157. doi: 
10.1186/s13256-022-03386-8

 12. Zbinden A, Aras F, Zbinden R, Mouttet F, Schmidlin PR, Bloemberg GV, et al. 
Frequent detection of Streptococcus tigurinus in the human oral microbial flora by a 
specific 16S rRNA gene real-time TaqMan PCR. BMC Microbiol. (2014) 14:231. doi: 
10.1186/s12866-014-0231-5

 13. Mikic D, Djordjevic Z, Sekulovic L, Kojic M, Tomanovic B. Disseminated 
Rhodococcus equi infection in a patient with Hodgkin lymphoma. Vojnosanit Pregl. 
(2014) 71:317–24. doi: 10.2298/VSP121218035M

 14. Senneby E, Petersson AC, Rasmussen M. Clinical and microbiological features of 
bacteraemia with Aerococcus urinae. Clin Microbiol Infect. (2012) 18:546–50. doi: 
10.1111/j.1469-0691.2011.03609.x

 15. Uemura H, Hayakawa K, Shimada K, Tojo M, Nagamatsu M, Miyoshi-Akiyama T, 
et al. Parvimonas micra as a causative organism of spondylodiscitis: a report of two cases 
and a literature review. Int J Infect Dis. (2014) 23:53–5. doi: 10.1016/j.ijid.2014.02.007

 16. Schwob JM, Porto V, Aebischer Perone S, Van Delden C, Eperon G, Calmy A. First 
reported case of Rothia dentocariosa spondylodiscitis in an immunocompetent patient. 
IDCases. (2020) 19:e00689. doi: 10.1016/j.idcr.2019.e00689

 17. Manoku E, Piedade GS, Gelhardt AL, Cordeiro JG, Terzis JA. Spinal infection due 
to Enterococcus faecalis as the first manifestation of colorectal Cancer. Cureus. (2023) 
15:e39815. doi: 10.7759/cureus.39815

 18. Satam H, Joshi K, Mangrolia U, Waghoo S, Zaidi G, Rawool S, et al. Next-
generation sequencing technology: current trends and advancements. Biology. (2023) 
12:997. doi: 10.3390/biology12070997

https://doi.org/10.3389/fmed.2025.1645609
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/j.jbspin.2008.01.029
https://doi.org/10.1016/S1473-3099(21)00352-2
https://doi.org/10.4056/sigs.2716452
https://doi.org/10.3201/eid2902.221389
https://doi.org/10.1186/s12879-018-3276-5
https://doi.org/10.1128/mbio.03055-22
https://doi.org/10.1016/j.semarthrit.2008.03.002
https://doi.org/10.1080/23744235.2023.2276785
https://doi.org/10.1007/s00264-011-1384-6
https://doi.org/10.1186/s13256-022-03386-8
https://doi.org/10.1186/s12866-014-0231-5
https://doi.org/10.2298/VSP121218035M
https://doi.org/10.1111/j.1469-0691.2011.03609.x
https://doi.org/10.1016/j.ijid.2014.02.007
https://doi.org/10.1016/j.idcr.2019.e00689
https://doi.org/10.7759/cureus.39815
https://doi.org/10.3390/biology12070997

	Case Report: Anaerococcus vaginalis spondylodiscitis diagnosed and cured based on nanopore targeted sequencing
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion

	References

