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Abstract

Background: Bordetella avium, an aerobic bacterium that rarely causes infection in humans, is a species of Bordetella
that generally inhabits the respiratory tracts of turkeys and other birds. It causes a highly contagious bordetellosis.
Few reports describe B. avium as a causative agent of eye-related infections.

Case presentation: \We report a case of acute infectious endophthalmitis associated with infection by B. avium after
open trauma. After emergency vitrectomy and subsequent broad-spectrum antibiotic treatment, the infection was
controlled successfully, and the patient’s vision improved.

Conclusions: B. avium can cause infection in the human eye, which can manifest as acute purulent endophthalmitis.

Nanopore targeted sequencing technology can quickly identify this organism. Emergency vitrectomy combined with
lens removal and silicone oil tamponade and the early application of broad-spectrum antibiotics are key for successful

freatment.
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Background

Bordetella avium is an aerobic bacterium that rarely
causes infection in humans, although it has been isolated
from respiratory specimens from patients [1, 2]. B. avium
is member of the Bordetella genus. The first three species
to be described (B. pertussis, B. parapertussis, B. bron-
chiseptica) are sometimes referred to as ‘classical species’
[3]. B. avium has a global distribution and mainly affects
young domesticated turkeys [4]. B. avium-associated dis-
ease in the human eye has not yet been reported.

Here, we present a case of acute infectious endoph-
thalmitis caused by infection with B. avium after open
trauma. The pathogen was confirmed by nanopore tar-
geted sequencing.

*Correspondence: gordo800@163.com
Aier Eye Hospital of Wuhan University, Wuhan, Hubei, China

B BMC

Case presentation

A 47-year-old man was admitted to the Department of
Vitreous & Retina in Aier Eye Hospital of Wuhan Uni-
versity, for impaired vision and eye pain in his right eye
for 2 days. Three days before admission, he received a
penetrating injury to the right eye and underwent an
emergency operation for foreign body removal combined
with debridement and suturing in a local hospital (Figs. 1
and 2). He had previously suffered from acute hepatitis
that had been cured and had a history of vocal cord pol-
ypectomy and no chronic diseases, such as hypertension
or diabetes mellitus. A complete review of symptoms,
including chills, fevers, weight loss, and night sweats, and
a history of contacts with ill persons were unremarkable.
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Fig. 1 The foreign body was located near the upper limbus and
penetrated the whole cornea
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Fig. 2 The patient underwent foreign body removal with primary
debridement and suturing

hypopyon on admission to our department

Fig. 4 B-scan ultrasonography showed extensive vitreous opacities
and an attached retina

Visual acuity in the right eye was hand motion at
30 cm, and in the left eye was 20/20. Intraocular pressure
was normal bilaterally. In the right eye, an anterior seg-
ment examination showed mild conjunctival hyperemia,
corneal edema, a hypopyon and an exudative membrane
on the anterior surface of the crystalline lens (Fig. 3). A
posterior segment examination could not be performed
due to the opacity of the refractive medium. B-scan ultra-
sonography showed extensive vitreous opacities and an
attached retina (Fig. 4).

The results of the complete blood count showed that
the white blood cell count was normal, the neutro-
phil count was normal, and the neutrophil ratio was
increased, while the lymphocyte count, monocyte count,
eosinophil count and their respective ratios were all
decreased.

The patient was diagnosed with acute infectious
endophthalmitis and underwent pars plana vitrectomy
combined with lens removal and silicone oil tamponade
in the right eye. Vancomycin was added to the balanced
salt solution. A vitreous sample was sent for isolation-
culture and nanopore targeted sequencing (Wuhan
Dgensee Clinical Laboratory Co., Ltd.).

Using biochemical identification method, culture anal-
ysis showed gram-negative bacilli but did not indicate
the species. The antimicrobial susceptibility test showed
that the minimum inhibitory concentrations (MICs) of
imipenem, ceftazidime, meropenem, polymyxin B and
trimethoprim/sulfa indicated susceptibility. Nanopore
targeted sequencing yielded positive results for Borde-
tella avium. (This Targeted Locus Study project has been
deposited at DDBJ/ENA/GenBank under the accession
KETDO00000000. The version described in this paper is
the first version, KETD01000000.) The bacterium was
additionally verified as B. avium by the first-generation
gene sequencing method.
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Fig. 5 The patient had a mildly congestive and edematous bulbar
conjunctiva, almost transparent cornea, and clear anterior chamber
when he was discharged

Fig. 6 The patient had almost no obvious abnormalities in the
fundus when he was discharged

The postoperative treatment was ceftazidime 1000 mg
intravenously tid, and 0.5 % levofloxacin eye drops topical
use gid. On the first day after the operation, we observed
that the intraocular infection was effectively controlled,
and the eye condition continued to improve in the fol-
lowing days, so topical steroidal anti-inflammatory drugs
were added. The patient was discharged from the hospi-
tal one week post operation after observation of a mildly
congestive and edematous bulbar conjunctiva, an almost
transparent cornea, a clear anterior chamber, and a rela-
tively healthy retina (Figs. 5 and 6). In addition, the best
corrected visual acuity was 20/50.
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Discussion and conclusions

B. avium is a gram-negative, rod-shaped, nonfermen-
tative, strictly aerobic, motile bacterium from the
genus Bordetella that causes turkey coryza, an acute
respiratory tract disease in young turkeys [5]. Human
infections are rare, although a few case reports of res-
piratory infections have been published [1, 2]. No sus-
ceptibility guidelines for Bordetella species have been
established, as there is conflicting evidence regarding
susceptibility [6-9]. The optimal antimicrobial drug
treatment for infection with B. avium is unknown, and
empiric broad-spectrum antibiotic therapy might be
reasonable, especially in the absence of microbiologi-
cal data [10]. But ceftazidime was lacking at that time,
so only vancomycin was used in the emergency surgery.
The postoperative use of local antibiotics could form
an effective therapeutic concentration in the anterior
chamber. And the blood-retinal barrier function of
the patient was temporarily damaged after trauma and
surgery, the use of systemic antibiotics could allow the
drug to reach the retina and choroid. These could fur-
ther inhibit the reproduction of remaining bacteria in
the eyeball and kill them.

According to the literature search, there are no reports
of B. avium-related ocular infections. By obtaining the
patient’s medical history, we learned that he was on a
chicken farm environment at the time of injury, which is
logically consistent with the detection result. We specu-
late that his eye was infected by contact with an object
contaminated by B. avium. In the process of bacterial
culture, the strain is not pure and the bacterial age and
concentration of the bacteria to be tested are inappropri-
ate, may be the reason that the organism couldn’t be cul-
ture identified.

Nanopore targeted sequencing, as the most recent gen-
eration of sequencing technology, sequences nucleotides
in DNA or RNA by measuring the fluctuation of the cur-
rent as the molecule passes through the nanopore with-
out first amplifying the sample. It can perform one-time
sequencing of a whole of a nucleic acid strand, sometimes
longer than a million bases, eliminating the need for the
use of short segments of only a few hundred bases. It
also has the advantage of being able to read sequences
directly from biological samples in real time [11, 12]. This
sequencing technology is widely used for the rapid iden-
tification of viral pathogens [13], rapid gene mutation
detection in those with certain diseases [14] and other
applications. Previously, B. avium was identified mainly
by isolation and culture, biochemical tests and PCR
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assays [1, 2, 15—17]. This was the first time that B. avium
was identified by nanopore targeted sequencing.

We report a case of acute infectious endophthalmitis
caused by infection with B. avium. Molecular methods
enabled the successful identification of this organism,
which is generally considered to have relatively low viru-
lence; accordingly, there are no susceptibility guidelines.
A combined approach of pars plana vitrectomy plus lens
removal and silicone oil tamponade and empiric broad-
spectrum antibiotic therapy led to a successful outcome.
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MIC: Minimal inhibitory concentration.

Acknowledgements

Thank you to Professor Tiangang Liu, School of Pharmacy Sciences, Wuhan
University for providing technical support and analysis of the results of this
study.

Authors’ contributions

CF and JHW designed the study. LPH, CX and CZX collected the data. RZ
and CF prepared the manuscript. All authors read and approved the final
manuscript.

Funding

This work was supported by the Wuhan Municipal Health and Family Planning
Research Fund (WX18Q24), the Wuhan Health Research Fund (WX19Q39),
and the Scientific Research Fund of Aier Eye Hospital Group (AF1901D5). The
funders had no role in the study design, data collection and analysis, decision
to publish, or preparation of the manuscript.

Availability of data and materials

The datasets generated and/or analysed during the current study are available
in the GenBank repository, https://www.ncbi.nlm.nih.gov/nuccore/KETDO
0000000.

Declarations

Ethics approval and consent to participate

The treatment of the patient was performed under the tenets of the Declara-
tion of Helsinki. The patient reported in this study provided written informed
consent for surgery.

Consent for publication
The patient in this study provided written informed consent for the publica-
tion of the clinical details and images.

Competing interests
The authors declare that they have no competing interests.

Received: 11 February 2021 Accepted: 6 August 2021
Published online: 19 August 2021

Page 4 of 4

References

1. SpilkerT, Liwienski AA, LiPuma JJ. Identification of Bordetella spp. in
respiratory specimens from individuals with cystic fibrosis. Clin Microbiol
Infect. 2008;14(5):504-6.

2. Harrington AT, Castellanos JA, Ziedalski TM, Clarridge JE 3rd, Cookson BT.
Isolation of Bordetella avium and novel Bordetella strain from patients
with respiratory disease. Emerg Infect Dis. 2009;15(1):72—4.

3. LinzB,MaL, Rivera |, Harvill ET. Genotypic and phenotypic adaptation
of pathogens: lesson from the genus Bordetella. Curr Opin Infect Dis.
2019;32(3):223-30.

4. Jackwood MW, Saif YM. Bordetellosis (turkey coryza). Diseases of poultry
12th edition Blackwell Publishing, Ames. 2008:774-88.

5. Kersters K, Hinz KH, Hertle A, Segers P, Lievens A, Siegmann O, et al. Bor-
detella avium sp. nov., isolated from the respiratory tracts of turkeys and
other birds. Int J Syst Bacteriol. 1984;34(1):56-70.

6. Grespan A, Camera O, Knobl T, Gomes CR, Felizardo MR, Ferreira TSP,
et al. Virulence and molecular aspects of Bordetella avium isolated from
cockatiel chicks (Nymphicus hollandicus) in Brazil. Veterinary microbiol-
ogy. 2012;160(3-4):530-4.

7. Beach NM, Thompson S, Mutnick R, Brown L, Kettig G, Puffenbarger R,
et al. Bordetella avium antibiotic resistance, novel enrichment culture, and
antigenic characterization. Vet Microbiol. 2012;160(1-2):189-96.

8. Mortensen JE, Brumbach A, Shryock TR. Antimicrobial susceptibility
of Bordetella avium and Bordetella bronchiseptica isolates. Antimicrob
Agents Chemother. 1989;33(5):771-2.

9. Szabd R, Wehmann E, Magyar T. Antimicrobial susceptibility of Bordetella
Avium and Ornithobacterium Rhinotracheale strains from wild and
domesticated birds in Hungary. Acta Vet Hung. 2015;63(4):413-24.

10. Johnson MW, Doft BH, Kelsey SF, Barza M, Wilson LA, Barr CC, et al. The
endophthalmitis vitrectomy study. Ophthalmology. 1997;104(2):261-72.

11. Leggett RM, Clark MD. A world of opportunities with nanopore sequenc-
ing. J Exp Bot. 2017;68(20):5419-29.

12. Niedringhaus TP, Milanova D, Kerby MB, Snyder MP, Barron AE. Land-
scape of next-generation sequencing technologies. Anal Chem.
2011;83(12):4327-41.

13. Wang M, Fu A, Hu B, Tong Y, Liu R, Liu Z, et al. Nanopore targeted
sequencing for the accurate and comprehensive detection of SARS-
CoV-2 and other respiratory viruses. Small. 2020;16(32):e2002169.

14. Cumbo C, Minervini CF, Orsini P, Anelli L, Zagaria A, Minervini A, et al.
Nanopore targeted sequencing for rapid gene mutations detection in
acute myeloid leukemia. Genes (Basel). 2019;10(12):1026.

15. Jung A, Ryll M, Rautenschlein S. Relevance and diagnostics of selected
bacterial pathogens of poultry. Tierarztl Prax Ausg G Grosstiere Nutztiere.
2012;40(2):94-100.

16. Register KB, Yersin AG. Analytical verification of a PCR assay for identifica-
tion of Bordetella avium. J Clin Microbiol. 2005;43(11):5567-73.

17. Stenzel T, Pestka D, Tykatowski B, Smiatek M, Koncicki A, Bancerz-Kisiel A.
Detection of Bordetella avium by TagMan real-time PCR in tracheal swabs
from wildlife birds. Pol J Vet Sci. 2017;20(1):31-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.ncbi.nlm.nih.gov/nuccore/KETD00000000
https://www.ncbi.nlm.nih.gov/nuccore/KETD00000000

	Bordetella avium-associated endophthalmitis: case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


