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Dear Editor

Streptococcus tigurinus, a novel bacterial species, was first dis-

covered by Zbinden et al. in 2012 [1]. Although S. tigurinus was 

reported to cause invasive infections, accurate identification of 

this organism requires genetic analysis [1-6]. We report a pa-

tient with concurrent bacteremia, endocarditis, and spondylitis 

caused by S. tigurinus.

  A 79-yr-old male presented with chills and back pain after 

treatment with acupuncture. A spinal magnetic resonance im-

aging and echocardiogram lead to the diagnosis of spondylitis 

and endocarditis. On admission, he was afebrile (36.5°C) with a 

blood pressure of 141/71 mm Hg. His leukocyte count was 

14.7×109/L, with 88.6% segmented neutrophils. The serum C-

reactive protein level was 8.95 mg/dL. Empirical antibiotic ther-

apy of intravenous ceftriaxone, at a dose of 4 g/day, was initi-

ated.

  The patient underwent aortic valve replacement and a bone 

biopsy of the vertebral body. Whitish-gray pinpoint colonies with 

alpha-hemolysis were isolated from the bone culture, and 

Gram-staining revealed gram-positive cocci in chains (Fig. 1). 

The isolate was identified as Streptococcus mitis/Streptococcus 
oralis using Vitek II (bioMérieux, Marcy l’Étoile, France) and was 

sensitive to penicillin. The same microorganism was isolated 

from blood culture, and the valve tissue culture was negative. 

Therefore, the antibiotic therapy was changed to intravenous 

penicillin G, at a dose of 18 million IU/day.

  The bone and valve specimens and colonies from blood cul-

ture were analyzed by 16S rRNA gene sequencing. The 16S 

rRNA gene was amplified by standard methods according to 

CLSI guideline [7]. Primers were summarized in Table 1. The 

amplified sequences were compared with the NCBI Blast se-

quence database. The isolated 16S rRNA sequence was identi-

cal to the type strain AZ_3a of S. tigurinus (GenBank accession 

number, JN004270.1) with 99.8% of identity (1,463 of 1,456 

bases). The most closely related species within the GenBank 

was S. sanguinis, with a sequence identity of 98.6%. Therefore, 

we identified this gram-positive coccus as S. tigurinus. The 

same results were obtained for bone and valve specimens, with 

a sequence identity of 100% (711/711 for bone and 683/683 

for valve).

  S. tigurinus was first isolated from patients presenting with in-

fective endocarditis, spondylodiscitis, and meningitis [1]. It be-

longs to the Streptococcus mitis group and is closely related to 

Streptococcus mitis, Streptococcus pneumoniae, Streptococcus 
pseudopneumoniae, Streptococcus oralis, and Streptococcus 
infantis [1]. Colonies on sheep blood agar are circular, smooth, 

Received: March 23, 2015
Revision received: June 9, 2015
Accepted: August 17, 2015

Corresponding author: Nam Yong Lee
Department of Laboratory Medicine and Genetics, Samsung Medical Center, 
81 Ilwon-ro, Gangnam-gu, Seoul 06351, Korea
Tel: +82-2-3410-2706, Fax: +82-2-3410-2719
E-mail: micro.lee@samsung.com

© The Korean Society for Laboratory Medicine.
This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

http://crossmark.crossref.org/dialog/?doi=10.3343/alm.2015.35.6.654&domain=pdf&date_stamp=2015-09-01


Kim B, et al.
The first case of endocarditis due to S. tigurinus

http://dx.doi.org/10.3343/alm.2015.35.6.654 www.annlabmed.org    655

white to grayish, and alpha-hemolytic with a diameter of 0.5-1 

mm after incubation at 37°C under aerobic conditions for 24 hr 

[1].

  Commercial testing systems such as Vitek II and matrix-as-

sisted laser desorption ionization–time of flight mass spectrome-

try incorrectly identify S. tigurinus as S. mitis/S. oralis and S. 
pneumoniae, respectively [2]. An accurate species assignment 

as S. tigurinus is only possible using genetic analyses. A retro-

spective review of bacterial 16S rRNA sequences before recog-

nition of S. tigurinus revealed 17 S. tigurinus sequences origi-

nally identified as S. mitis group [2]. 

  S. tigurinus was reported to cause invasive infections such as 

endocarditis in both immunocompromised and immunocompe-

tent patients [2-6]. Whole-genome analysis of S. tigurinus re-

vealed genes for known virulence factors [9]. Another study 

demonstrated that S. tigurinus shows an increased resistance to 

phagocytosis by macrophages and an increased ability to enter 

endothelial cells, with much lower ID90 than that of other endo-

carditis-causing strains [10]. Therefore, S. tigurinus is a clini-

cally important pathogen that requires accurate identification by 

genetic analysis.

  The presented case is the first reported patient with invasive 

S. tigurinus infection in Korea. The patient had concurrent bac-

teremia, endocarditis, and spondylitis due to S. tigurinus infec-

tion, whose site of origin was not known. S. tigurinus has been 

reported as a part of normal human oral flora [11]; therefore, 

bacteria from the oral cavity may enter the bloodstream and 

cause bacteremia, then endocarditis and spondylitis. However, 

in this case, the patient may have acquired bacteremia as a re-

sult of acupuncture. In this scenario, the patient may have de-

veloped spondylitis first, then bacteremia, and eventually endo-

carditis.

  In antibiotic susceptibility testing, all strains were uniformly 

susceptible to penicillin and ampicillin. According to previous 

reports, the antibiotic susceptibility patterns of S. tigurinus are 

similar to those of other penicillin-susceptible viridans group 

streptococci [2, 3, 12], and all patients were recovered after ap-

propriate antimicrobial therapy [2]. Our patient was also fully re-

covered and discharged after six weeks of intravenous penicillin 

therapy.

  In the present patient, the cardiac valve specimen was found 

to be culture-negative. A similar culture-negative case that re-

quired genetic analysis has been reported [5]. These findings 

further confirm the utility of 16S rRNA analysis in clinical micro-

biology. 
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Primer 
name

Primer sequence
(5'-3')

Reference
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1,492R GGTTACCTTGTTACGACTT 8

   Internal primers 27F AGAGTTTGATCMTGGCTCAG 7

801R GGCGTGGACTTCCAGGGTATCT 7

*The entire 16S rRNA gene was amplified and sequenced for the isolates 
from blood; †For bone and valve specimens, the initial PCR product was fur-
ther amplified using internal primers to increase sensitivity.

Fig. 1. Streptococcus tigurinus on blood agar plate: whitish-gray 
pinpoint colonies with alpha-hemolysis were observed (A). Strepto-
coccus tigurinus in gram-stained peripheral blood samples (× 
1,000) (B).
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