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Abstract

bacteremia.

Background Vogesella species are common aquatic Gram-negative rods that were first reported in 1997. Vogesella
urethralis bacterium was first isolated from human urine in 2020. Only two cases of disease caused by Vogesella spe-
cies have been reported with no case of Vogesella urethralis-caused disease being reported as yet. Herein, we report a
case of aspiration pneumonia and bacteremia caused by Vogesella urethralis.

Case presentation An 82-year-old male patient was admitted with dyspnea, increased sputum production, and
hypoxia. Gram-negative rods were isolated from the blood and sputum cultures of the patient. He was diagnosed
with aspiration pneumonia and bacteremia. Initially, Vogesella urethralis was wrongly identified as Comamonas testo-
steroni based on fully automated susceptibility testing; however, additional 165 rRNA gene sequencing identified the
causative as Vogesella urethralis. The patient was treated with piperacillin and tazobactam. Unfortunately, he devel-
oped aspiration pneumonia again and died during hospitalization.

Conclusions Since no database exists for rare bacteria in traditional clinical microbiology laboratories, 165 rRNA
gene sequence analysis is useful. We report the first case of Vogesella urethralis-induced aspiration pneumonia and
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Background
The Vogesella species belongs to the Neisseriaceae
family (order, Neisseriales; class, Betaproteobacte-

riaceae) and is a Gram-negative, rod-shaped, aerobic,
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or chemoheterotrophic bacteria. Vogesella was first
described in 1997 by Grimes et al. [1]. Several species of
Vogesella have been subsequently discovered. Vogesella
urethralis isolated from human urine was first reported
by Yu et al. in 2020 [2]. It is a Gram-negative, rod-
shaped, aerobic, motile, non-spore-forming, and poly-f3-
hydroxybutyrate-accumulating bacterium and is positive
for oxidase, catalase, and DNase. These bacteria can also
hydrolyze gelatin, casein, and tween 20, 40, 60, and 80
but not aeslin, starch, chitin, and carboxymethyl-cellu-
lose. This is the first case report of Vogesella urethralis-
induced aspiration pneumonia and bacteremia.
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Case presentation
An 82-year-old male patient was under observation for
stage 5 chronic renal failure, emphysema, and chronic
pulmonary aspergillosis. He had been a smoker (39
pack-years). He was on some medications but not immu-
nosuppressive agents, including inhaled/oral corticoster-
oids. Four days before his admission to our hospital, he
had dyspnea on exertion and increased sputum produc-
tion. When he arrived at our hospital, he was conscious,
with a blood pressure, pulse rate, percutaneous arterial
oxygen saturation, respiratory rate, and body tempera-
ture of 112/56 mmHg, 86 bpm (with a regular rhythm),
77% (on room air), 18 breaths/min, and 36.4 °C, respec-
tively. The results of blood tests (sample collected in the
emergency room) were as follows: white blood cell count,
21.0 x 10°/L; neutrophil percentage, 90.7%; absolute neu-
trophil count, 19.0 x 10°/L; C-reactive protein, 31.9 mg/
dL; presepsin, 1,793 pg/mL; albumin, 2.6 g/dL; blood
urea nitrogen, 75.9 mg/dL; and creatinine, 3.05 mg/dL.
Chest radiographs showed frosted shadows in the bilat-
eral lower lung fields. A thoracic computed tomography
scan indicated diffuse emphysematous changes with new
infiltrative and ground-glass opacities in the bilateral
lung bases (Fig. 1). The patient was admitted to the hos-
pital and treated with ampicillin and sulbactam for aspi-
ration pneumonia. However, gram-negative bacilli were
detected in blood cultures on the second day of admis-
sion. Therefore, we changed the antibiotics to piperacil-
lin and tazobactam. Aspiration pneumonia developed
again on the 15th day of hospitalization. Unfortunately,
he passed away on the 18th day.

Blood, sputum, and urine were collected for cul-
ture at the time of admission. The sputum smear test
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showed gram-negative rods with white blood cells. BD
PhoenixTM M 50 (Becton, Dickinson, Japan) identi-
fied two types of gram-negative rods from the sputum
culture; one was Klebsiella oxytoca and the other was
unnamed. Moreover, the latter bacteria were abun-
dant. The urine culture was negative. Two sets of
blood cultures were performed on the BACTEC FX
(Becton, Dickinson, Japan) automated blood culture
analyzer using 23F aerobic and 22F anaerobic raisin
bottles. One aerobic bottle was positive within 14 h.
Gram-staining with Fiber G (Nihon Pharmaceutical
Co., Ltd., Japan) showed elongated Gram-negative rods
suspected to be the same as the bacteria from the spu-
tum (Fig. 2). Furthermore, growth on Trypticase Soy
Agar II with 5% sheep blood on Drigalski Agar (Bec-
ton, Dickinson, Japan) at 35 “C for 24 h in both sputum
and blood specimen was seen. Initially, BD PhoenixTM
M 50 was used to analyze the sample, and it identified
a rare bacterium, Comamonas testosteroni. There-
fore, species identification was conducted again using
API 20NE (BioMérieu); however, it was impossible
to make an appropriate identification. Subsequently,
16S rRNA gene sequence analysis was performed and
revealed similar isolates as Vogesella urethralis (99.7%,
GenBank Accession Number NR_169490.1), Voge-
sella pericida (99.36%, GenBank Accession Number
NR_044326.1), and Vogesella amnigena (99.56%, Gen-
Bank Accession Number NR_137334.1) (Table 1). The
drug susceptibility of the organism was determined by
the disc method using Brucella Hemin and VitaminK1
agar (Kyokuto Pharmaceutical Co., Ltd., Tokyo, Japan).
The organism was found to be susceptible as it showed
a blocking circle of more than 30 mm for all drugs

Fig. 1 Chest radiographs and Thoracic computed tomography. a: Chest radiographs show frosted shadows in the bilateral lower lung fields. b:
Thoracic computed tomography shows diffuse emphysematous changes with new infiltrative and ground-glass opacity in the bilateral lung bases
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Gram-negative, aerobic, spore-free, rod-shaped bacteria. Total magnification, 1000x

Table 1 16S rRNA gene sequence analysis results

Results Sequence similarity ~ GenBank Accession No
Vogesella urethralis 1419/1423 (99.72%) NR_169490.1
Vogesella perlucida  1388/1397 (99.36%) NR_044326.1
Vogesellaamnigena  1373/1393 (99.56%) NR_137334.1

Table 2 Susceptibility results by disk methods

Antibiotic Antibiogram result Zone Diameter
Piperacillin Susceptible 230mm
Cefazolin Susceptible 230 mm
Ceftriaxone Susceptible 230 mm
Ceftazidime Susceptible 230 mm
Cefepime Susceptible 230 mm
Flomoxef Susceptible 230mm
Imipenem / Cilastatin Susceptible 230 mm
Aztreonam Susceptible 230 mm
Gentamicin Susceptible 230 mm
Amikacin Susceptible 230 mm
Minocycline Susceptible 230 mm
Fosfomycin Resistant 0mm
Levofloxacin Susceptible 230mm

except fosfomycin (Table 2). The susceptibility results
were interpreted with reference to Neisseriaceca spe-
cies as listed in CLSI M100-S27. Therefore, based
on the 16S rRNA gene sequence analysis and culture
reports, we diagnosed Vogesella urethalis-induced
bacteremia.

Discussion and conclusions

We report a case of pneumonia and bacteremia caused
by Vogesella urethralis. The genus Vogesella was origi-
nally called Pseudomonas indigofera and was renamed
Vogesella indigofera in 1997 [1]. V. indigofera has been
isolated from oxidation pond sediments, whereas others
have been found in hot springs, river water, and the rice
rhizosphere [2]. Since then, several Vogesella species have
been reported.

We reviewed a few reports in which Vogesella spp was
isolated from human specimens (Table 3). This review
was conducted by searching PubMed and ICHUSHI Web
from their inception to January 14, 2023, using the term,
“Vogesella”. Reference lists from sources were manu-
ally searched for additional references. V. urethralis was
reported by Lan et al. for the first time. However, the
pathogenicity was unknown [3], and onlyVogesella perlu-
cida has been reported as a human pathogen in the genus
Vogesella [2] [4].

Bacteremia was observed in three cases, including
ours. Moreover, chronic renal failure was observed as the
underlying disease in most cases. The two cases caused
by V. perlucida responded well to antimicrobial therapy.

In our case, an 82-year-old male patient presented with
dyspnea. He also had chronic renal failure. This is the
first report of a case of Vogesella pneumoniae infection.
Initial treatment was effective, but pneumonia recurred,
and the patient passed away. Chronic renal failure may be
a risk factor for developing the disease.

Although V. perlucida was first reported to have been
isolated from spring water. Snails and hot springs are
thought to be the routes of infection for the two cases
as well. On the other hand, the route of infection of V.
urethralis is unknown. The route of infection may be
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useful in the differential diagnosis. Vogesella species are
assumed to cause opportunistic infections.

Three cases were misidentified as Sphingomonas pauci-
mobilis by the Vitek2system (BioMérieux Inc., France),
and our case was misidentified as Comamonas testoster-
oni by BD PhoenixTM M 50. In the case of Yu et al., they
tried the MALDI-TOF analyzer but failed to detect the
causative pathogen [2]. In our case, our lab technicians
used an API 20NE to support the result from BD Phoe-
nixTM M 50, but we also failed. Finally, these researchers
and our team confirmed the pathogen by 16 s rRNA gene
analysis.

16 s rRNA gene analysis is a comprehensive method to
identify bacteria by PCR targeting 16 s rRNA genes and
comparing them with a database. The 16 s rRNA analy-
ses are reported with homology results from public data-
bases and molecular phylogenetic tree analysis. rIRNA
is RNA that makes up the ribosome, and in bacteria, it
is classified into 23S rRNA, 16S rRNA, and 5S rRNA.
Woose et al. proposed a statistical classification method
for all organisms using small subunits rRNA gene
sequences [5], and 16 s rRNA sequences are used for the
statistical classification of bacteria. There is no consen-
sus on the boundaries of genetic differences for species
identification, but homology in the range of 99-99.5% is
often used in practice. However, if a single nucleotide is
different, it should be considered a separate species. In
the Dendrogram, the absence of lateral branches between
known species indicates the same molecular position as
the specimen. On the other hand, when lateral branches
are present, identification at the species level is difficult;
detection at the genus level is required. In this case, the
isolate from the blood was 99.72% homologous to V.
urethralis, and no lateral branches were depicted in the
Dendrogram. Finally, we identified the strain isolated
from the blood and sputum as Vogesella urethralis and
reported a rare case of Vogesella urethralis-induced aspi-
ration pneumonia and bacteremia.

Automatic identification instruments, including the BD
PhoenixTM M 50, API 20NE, and Vitek-2 system, might
be considered insufficient for accurate identification.
Therefore, further 16S rRNA gene sequencing is useful
when rare Gram-negative rods are identified by auto-
mated instruments.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512879-023-08269-x.

Additional file 1: Figure S1. Dendrogram based on 16S rRNA gene
sequences of the specimen from bloodand its closely related species. Bar
0.02 substitution per nucleotide position.

Additional file 2: Table S1. Susceptibility results of a case described by
Yu et al, 2020.
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Additional file 3: Table S2. Susceptibility results of a case described by
Lan etal, 2020.

Acknowledgements
We thank the Clinical Laboratory Medicine staff of Juntendo Shizuoka Hospital
for providing the data.

Authors’ contributions

All authors have contributed significantly to the work and approved the sub-
mission of this manuscript. HM, IK, TW, AK, NI, YG, and MS reviewed the clinical
data. HM contributed to the drafting of the manuscript and to its final version
with the help of Sl and KT. All authors read and approved the final manuscript.

Funding
This research did not receive any specific grants from funding agencies in the
public, commercial, or not-for-profit sectors.

Availability of data and materials

The datasets used and/or analyzed during the current study are available from
the corresponding author upon reasonable request. Also, the datasets gener-
ated and/or analyzed during the current study are available in the DNA Data
Bank of Japan repository, DRA015402.

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics Committee of Juntendo Shizuoka
Hospital.

Consent for publication
We have obtained written informed consent from the patient’s next of kin for
the publication of this report and any accompanying images.

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

Received: 16 November 2022 Accepted: 20 April 2023
Published online: 04 May 2023

References

1. Grimes DJ, Woese CR, Macdonell MT, Colwell RR. Systematic study of
the genus Vogesella gen. nov. and its type species, Vogesella indigofera
comb. nov. Int J Syst Bacteriol. 1997;47:19-27.

2. YuZ ZhuFTao X, Zhang L, Wu S, Dong C, et al. Vogesella perlucida-
induced bacteremia in an advanced-age patient: first case report. BMC
Infect Dis. 2020;20:687.

3. LanK Cai YM, Li LH, Zeng JM, Yu XG, Qu PH, et al. Vogesella urethralis sp.
nov.,, isolated from human urine, and emended descriptions of Voge-
sella perlucida and Vogesella mureinivorans. Int J Syst Evol Microbiol.
2020;70:624-30.

4. Kuroiwa R, Hoshi K, Sekikawa Y, Niwa K. Vogesella perlucida B M fiE (D — 1
[A case of Vogesella perlucida — inducedbacteremial. The journal of the
Kanagawa Medical Association. 2020;47:229.

5. Woese CR, Kandler O, Wheelis ML. Towards a natural system of organisms:
proposal for the domains Archaea, Bacteria, and Eucarya. Proc Natl Acad
Sci. 1990;87:4576-9.

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


https://doi.org/10.1186/s12879-023-08269-x
https://doi.org/10.1186/s12879-023-08269-x

	Vogesella urethralis-induced aspiration pneumonia and bacteremia in an elderly man: a first case report and literature review
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion and conclusions
	Anchor 9
	Acknowledgements
	References


