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Leptotrichia trevisanii bacteremia in a
woman with systemic lupus erythematosus
receiving high-dose chemotherapy
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Abstract

Background: Leptotrichia species are aerotolerant, Gram-negative fusiform bacteria. Cases of bacteremia caused by
Leptotrichia trevisanii in immunocompromised patients have been rarely reported.

Case presentation: A 33-year-old female with systemic lupus erythematosus (SLE) was admitted to the
department of rheumatology with bleeding from a mucosal ulcer. One month previously, she had visited our
hospital and begun to receive methotrexate therapy, but mis-dosed for nearly 1 month at home.
Methotrexate toxicity resulted in a severe oral ulcer and bone marrow suppression. On day-7 of hospital
admission, she developed a fever, and Gram-negative rods (Leptotrichia trevisanii) were detected in blood
cultures. She was diagnosed with methotrexate poisoning followed by L. trevisanii bacteremia. After antibiotic
and detoxification therapy, she recovered from bacteremia, and the oral ulcer and bone-marrow suppression
improved obviously.

Conclusions: This is the first reported case of Leptotrichia trevisanii bacteremia in a SLE patient who took mis-
dosed an immunosuppressant and had an oral mucosal lesion.
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Background
Leptotrichia species are aerotolerant, Gram-negative fu-
siform bacteria that can inhabit the oral cavity, intes-
tinal tract and genitalia [1]. Leptotrichia species have
been implicated in periodontal disease, endocarditis,
chorioamnionitis and arthritis, especially in immuno-
compromised patients [2–4]. Leptotrichia trevisanii
bacteremia has been reported in patients with acute
myeloid leukemia [5, 6], myelodysplastic syndrome [7]
and febrile neutropenia [8]. Here, we describe a case of
bacteremia due to L. trevisanii in a female with sys-
temic lupus erythematosus (SLE) and methotrexate
poisoning.

Case presentation
A 33-year-old female was diagnosed with SLE 3 years
previously in another hospital. She visited our hos-
pital in May 2018 due to pain in lower back and
began to take methotrexate. Advice from her phys-
ician was methotrexate (10 mg) once a week, but she
made the mistake of taking this dose every day. She
developed severe bleeding from an ulcer in the oral
mucosa, and was admitted to our hospital 1 month
later. She was diagnosed with SLE and methotrexate
poisoning.
Even though she had stopped using methotrexate, her

white blood cell (WBC) count was 1.67 × 109/L, red blood
cell (RBC) count was 3.02 × 109/L, hemoglobin level was
119 g/L, and platelet count was 66 × 109/L, which suggested
bone suppression. On day-7 of hospital administration, the
patient developed fever (38.3 °C) and infection was sus-
pected. Laboratory analyses revealed a level of C-reactive
protein (CRP) of 19.19 mg/L, lactate dehydrogenase (LDH)
of 5 U/L, aspartate transaminase (AST) of 8 U/L, alanine
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transaminase (ALT) of 91 U/L, and erythrocyte sedimenta-
tion rate (ESR) of 23 mm/h. Blood samples were taken and
empirical therapy with metronidazole and cefoperazone/
tazobactam was started because of fever with oral mucosi-
tis. At day- 11 of hospital admission, spindle-shaped
Gram-negative rods were isolated from one of four blood
samples (Fig. 1). After 24 h of incubation in an anaerobic
environment with 5% CO2, growth on blood agar showed
light yellow-pigmented colonies that were smooth, gray,
catalase-positive and oxidase-negative (Fig. 2). The organ-
ism was identified as Leptotrichia trevisanii by matrix-
assisted laser desorption ionization- time of flight-mass
spectrometry (MALDI-TOF-MS) undertaken on a Biotyper
system (Bruker, Bremen, Germany) (Fig. 3). In addition, the
organism was confirmed as L. trevisanii using 16S riboso-
mal RNA (rRNA) gene sequencing as described previously
[9], which matched 98% with the L. trevisanii strain (NR
029805.1). Therefore, the patient was diagnosed with L. tre-
visanii bacteremia and received the therapy mentioned
above continuously.
Next, we collected samples of the ulcer in the oral mu-

cosa using a swab for anaerobic culture but L. trevisanii
was not isolated, which might have been caused by ex-
posure to an aerobic environment. After 10 days of treat-
ment, the fever disappeared and the mucositis improved
obviously. Routine blood analyses revealed the WBC
count to be 11.19 × 109/L, RBC count to be 3.7 × 1012/L,
hemoglobin level to be 110 g/L and platelet count to be
256 × 109/L, suggesting that bone-marrow suppression
was also restored. Therefore, sepsis had resolved and there
was no recurrence of bacteremia.

Discussion
Leptotrichia is one of six genera in the family Fusobac-
teriaceae in the phylum Fusobacteria [1]. The genus

Leptotrichia contains a wide variety of species,such as L.
buccalis, L. trevisanii, L. amnionii, L. goodfellowi, L. hof-
stadii, L. shahii, L. wadei, and L. hongkongensis [1, 10].
Leptotrichia species are anaerobic Gram-negative rods
that inhabit the oral cavity, gastrointestinal tract, urogeni-
tal system and female genital tract of humans [11, 12].
Previous studies have shown that Leptotrichia species

can be isolated as pathogens in endocarditis, periodontitis,
chorioamnionitis, abscesses as well as wound infections
after dog bites [4, 11]. Bacteremia caused by Leptotrichia
species are rarely isolated from immunocompromised pa-
tients (e.g, those suffering from hematologic malignan-
cies, cancer or acquired immune deficiency syndrome)
[5, 11, 13, 14]. Leptotrichia species are not prevelant,
but infection can be severe in immunosuppressed pa-
tients. Identification of Leptotrichia species can be diffi-
cult, and is likely to remain an underappreciated cause
of anaerobic bloodstream infection due to the inherent
difficulties associated with conventional laboratory as-
says [15]. Moreover, the clinical signs of infection with
Leptotricha species are not specific because fever can
occur in other Gram-negative bacterial infections. There-
fore, misdiagnoses of infections due to Leptotrichia species
with infections by Fusobacterium species, Capnocytophaga
species or Lactobacillus species or the problems due to cul-
ture can obscure the clinical importance of Leptotrichia
species. However, MALDI-TOF-MS and 16S rRNA gene
sequencing can be employed to identify Leptotrichia spe-
cies. Both of these methods are reliable and feasible for
identification of some anaerobic species in microbiology
laboratories that are difficult to identify using trad-
itional phenotypic systems [6, 16]. Therefore, routine
use of these new methods allows recongnition of more

Fig. 1 Gram stain preparation of the isolate colony in anaerobic
condition (grown on a blood agar plate). Gram stain × 1,000

Fig. 2 The form of colonies on a blood agar plate
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Leptotrichia isolates, which could also provide evidence
for effective and timely therapy for patients.
L. trevisanii was described first by Tee et al. in 2001

[6]. L. trevisanii grow best in anaerobic environments,
but they can grow readily aerobically with 5% CO2 on
blood agar, and are recongized as the most aerotolerant
species of this genus [1, 11]. On blood agar, colonies
appear smooth, gray, with dark central spots, measuring
~ 2 mm. Gram stain reveals unsporulated, elongated,
fusiform Gram-negative bacilli. L. trevisanii has been
reported in bacteremia secondary to mucositis, peri-
odontitis, abscesses, and catheter-related bloodstream
infections as well as in patients: with hematologic ma-
lignancies; who have undergone bone transplantation;
with solid tumors undergoing chemotherapy; with fe-
brile neutropenia [5–8, 16–18]. Particullarly, patients
who have undergone and hematopoietic stem-cell trans-
plantation and who received high-dose chemotherapy,
Leptotrichia species have been identified as major patho-
gens of bacteremia [12]. Chorioamnionitis and pelvic in-
flammatory diseases have also been reported to be caused
by L. trevisanii [19, 20]. Therefore, Leptotrichia species as
emerging pathogens can cause Leptotrichia anaerobic
bloodstream infection in immunocompromised patients.
This is the first case of L. trevisanii bacteremia in a

SLE patient diagnosed with methotrexate poisoning be-
cause of mis-dosing. Subsequently, she developed severe
oral mucositis accompanied by neutropenia. Methotrexate

poisoning is very rare, so we recommended that she take
immunosuppressants according to the advice of her phys-
ician. Furthermore, not only patients with hematologic
malignancies but also people with autoimmune diseases
who take immunosuppressants (with the attendant loss of
a normal mucosal barrier in oral or lower gastrointestinal
tracts) should be considered as high-risk populations for
Leptotrichia infection. Therefore, immunosuppression
with severe mucositis and neutropenia are the primary
risk factors for L. trevisanii bacteremia.

Conclusion
In conclusion, this is the first case of L. trevisanii
bacteremia in a SLE patient with methotrexate poison-
ing. This species can be identified by MALDI-TOF- MS
rapidly, reliably, and cost-effectively, which enables early
appropriate antibiotic treatment and prevention of com-
plications. Opportunistic pathogens and oral anaerobes,
including L. trevisanii, should be screened completely,
not limited to conventional agents, in immunocom-
promised patients who have oral mucositis.
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Fig. 3 Identification of L. trevisanii by MALDI-TOF MS a The spectrum of L. trevisanii. b, c Identification result of L. trevisanii

Hou et al. BMC Infectious Diseases          (2018) 18:661 Page 3 of 4



Acknowledgements
We thank Rui Xing for his help of providing the patient’s previous condition.

Funding
This work was supported by research grants from the National Mega Project
on Major Infectious Disease Prevention (2017ZX10103005–007). The sequencing
analysis of the strain was funded by the project.

Availability of data and materials
Not applicable.

Authors’ contributions
HYH wrote the manuscript. ZJC did the MALDI-TOF MS and 16S rRNA gene
sequencing. LT and ZYS helped revise the manuscript. All authors have read
and approved the final manuscript.

Ethics approval and consent to participate
The study was approved by the ethical committee of Tongji hospital, Tongji
Medical College, Huazhong University of Science and Technology. Informed
written consent was obtained from the patient.

Consent for publication
Written informed consent for publication of the clinical details was obtained
from the patient.

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

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

Received: 21 July 2018 Accepted: 1 November 2018

References
1. Eribe ER, Paster BJ, Caugant DA, Dewhirst FE, Stromberg VK, Lacy GH, Olsen

I. Genetic diversity of Leptotrichia and description of Leptotrichia
goodfellowii sp. nov., Leptotrichia hofstadii sp. nov., Leptotrichia shahii sp.
nov. and Leptotrichia wadei sp. nov. Int J syst Evol Microbiol. 2004;54(Pt 2):
583–92.

2. Goto M, Hitomi S, Ishii T. Bacterial arthritis caused by Leptotrichia amnionii.
J Clin Microbiol. 2007;45(6):2082–3.

3. Thilesen CM, Nicolaidis M, Lokebo JE, Falsen E, Jorde AT, Muller F.
Leptotrichia amnionii, an emerging pathogen of the female urogenital tract.
J Clin Microbiol. 2007;45(7):2344–7.

4. Eribe ERK, Olsen I. Leptotrichia species in human infections II. J Oral
Microbiol. 2017;9(1):1368848.

5. Kumagai J, Takiguchi Y, Shono K, Suruga Y, Akiba Y, Yamamoto K, Terano T.
Acute myelogenous leukemia with Leptotrichia trevisanii bacteremia. Intern
Med. 2013;52(22):2573–6.

6. Tee W, Midolo P, Janssen PH, Kerr T, Dyall-Smith ML. Bacteremia due to
Leptotrichia trevisanii sp. nov. Eur J Clin Microbiol Infect Dis. 2001;20(11):
765–9.

7. Cooreman S, Schuermans C, Van Schaeren J, Olive N, Wauters G, Verhaegen J,
Jeurissen A. Bacteraemia caused by Leptotrichia trevisanii in a neutropenic
patient. Anaerobe. 2011;17(1):1–3.

8. Higurashi Y, Tatsuno K, Fujimoto F, Kobayashi I, Ida K, Seto Y, Ohkusu K,
Ezaki T, Okugawa S, Moriya K. Two cases of bacteremia caused by
Leptotrichia trevisanii in patients with febrile neutropenia. J Infect
Chemother. 2013;19(6):1181–4.

9. Simmon KE, Croft AC, Petti CA. Application of SmartGene IDNS software to
partial 16S rRNA gene sequences for a diverse group of bacteria in a clinical
laboratory. J Clin Microbiol. 2006;44(12):4400–6.

10. Woo PC, Wong SS, Teng JL, Leung KW, Ngan AH, Zhao DQ, Tse H, Lau SK,
Yuen KY. Leptotrichia hongkongensis sp. nov., a novel Leptotrichia species
with the oral cavity as its natural reservoir. J Zhejiang Univ Sci B. 2010;11(6):
391–401.

11. Eribe ER, Olsen I. Leptotrichia species in human infections. Anaerobe. 2008;
14(3):131–7.

12. Couturier MR, Slechta ES, Goulston C, Fisher MA, Hanson KE. Leptotrichia
bacteremia in patients receiving high-dose chemotherapy. J Clin Microbiol.
2012;50(4):1228–32.

13. Shah HN, Olsen I, Bernard K, Finegold SM, Gharbia S, Gupta RS. Approaches
to the study of the systematics of anaerobic, gram-negative, non-
sporeforming rods: current status and perspectives. Anaerobe. 2009;15(5):
179–94.

14. Kohler JL, Raoult D, Gallais H, Pons M, Peloux Y, Casanova P. Septicemia due
to Leptotrichia buccalis in an immuno-suppressed patient. Sem Hop. 1982;
58(30–31):1767–8.

15. Patel JB, Clarridge J, Schuster MS, Waddington M, Osborne J, Nachamkin I.
Bacteremia caused by a novel isolate resembling leptotrichia species in a
neutropenic patient. J Clin Microbiol. 1999;37(6):2064–7.

16. Martín-Gutiérrez G, Parody R, Rodríguez N, Torres MJ, Lepe JA, Aznar J.
Rapid identification of a Leptotrichia trevisanii catheter-related bloodstream
infection using matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry. JMM Case Rep. 2015;2(4):1–4. https://doi.org/10.1099/
jmmcr.0.000036.

17. Schrimsher JM, McGuirk JP, Hinthorn DR. Leptotrichia trevisanii sepsis after
bone marrow transplantation. Emerg Infect Dis. 2013;19(10):1690–1.

18. Sabater Cabrera C, Fernandez Blazquez A, Garcia Carus E. Bacteremia due to
Leptotrichia trevisanii after an allogeneic bone marrow transplant. Enferm
Infecc Microbiol Clin. 2017;35(6):389–90.

19. Fontanals D, Garcia-Miralles C, Ballester R, Cochs B, Orellana R, Capilla S.
Chorioamnionitis due to Leptotrichia trevisanii. Anaerobe. 2018;49:18–20.

20. Mora-Palma JC, Rodriguez-Oliver AJ, Navarro-Mari JM, Gutierrez-Fernandez J.
Emergent genital infection by Leptotrichia trevisanii. Infection. 2018. https://
doi.org/10.1007/s15010-018-1175-8.

Hou et al. BMC Infectious Diseases          (2018) 18:661 Page 4 of 4

https://doi.org/10.1099/jmmcr.0.000036
https://doi.org/10.1099/jmmcr.0.000036
https://doi.org/10.1007/s15010-018-1175-8
https://doi.org/10.1007/s15010-018-1175-8

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

