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Table 1 Laboratory tests on admission

Hematology

WBC 5,000 /uL
neutro 7350 %
eosino 250 %
baso 0.90 %
mono 10.50 %
lympho 12.60 %

RBC 34910 /uL
Hb 114 g/dL
Ht 34.20 %

PLT 10.9x10* /uL

Coagulation profile

APTT 33.6 sec

FBG 294 mg/dL
D-dimer 3.3 ug/mL
FDP 6.2 ug/mL

Biochemistry
TP 6.3 g/dL
albmin 3.0 g/dL
T-Bil 0.3 mg/dL
AST 14 U/L
ALT 9 U/L
ALP 365 U/L
I-GTP 26 U/L
LDH 205 U/L
CK 47 U/L
BUN 53 mg/dL
Cr 7.32 mg/dL
Na 135 mM/L
K 3.8 mM/L
Cl 102 mM/L
PT 777 %

Serology
CRP 1.26 mg/dL

Fig. 1 Clinical course of the patient with prosthetic aortic valve endocarditis caused by Streptococcus salivarius
The figure illustrates the fluctuations of the patient’s body temperature and serum CRP level over time dur-
ing intravenous administration of ceftriaxone in combination with intravenous gentamicin at a synergy dose.

HD: hemodialysis
CRP: C-reactive protein
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Fig. 2 Transesophageal echocardiography
(TEE)
The arrow shows a 0.6-cm vegetation at-
tached to the aortic prosthetic valve.
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Table 2 Susceptibility testing of Strepto-
coccus salivarius

Antimicrobial agent ug%iL Susceptibility
penicillin G 0.5 I
ampicillin 05 I
ceftriaxone <=1 S
vancomycin <=1 S

S. salivarius was identified using a MALDI Biotyper
(Bruker, Germany).

Gradient test strips (E-test, France) were used to
determine the MICs of penicillin G, ampicillin,
ceftriaxone, and vancomycin against S. salivarius.
Susceptibility was determined on the basis of the
MIC breakpoints for resistance of the CLSI (M100-
S22)2.

MIC: minimum inhibitory concentration

I: intermediate

S: susceptible

CLSTI: Clinical & Laboratory Standards Institute
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Table 3 Literature review on penicillin resistance of the viridans group streptococci, including Streptococcus salivarius

Viridans group

Streptococcus mitis

Streptococcus Streptococcus Streptococcus

streptococci group anginosus group sanguinis group salivarius group
Author Refer- Sample Country Year
ence total R I total R I  total R I total R I total R 1
n n% n® n n% n®% n n% n% n n% n®% n n(%) n (%)
Alcaide 9) blood Spain  1988- 410 37 101 205 33 85 100 0 14 72 20 30 32 2 9
93 9 (24.6) (16.1) (41.5) 0) (14) 2.8) (41.7) 6.3) (28.1)
Doern 1) blood  United 1993- 352 47 151 219 35 *48 1 56 5 29 5
States 4 (134) (429 (16) 2) ) 17)
Teng 10) blood Taiwan 1995- 207 80 22 12 65 0 7 30 0 620 12 1 5 (42)
7 (275) (15.0) 0) (11.8) 0) ®)
Diekema 11) blood  United 1997- 235 76
States 9 (32.3)
Diekema 11) blood America 1997- 438 26 122
9 59 (279
Nakatani 5) Endo- Japan  2000- 269 12 87
carditis 1 6.6) (323
R: resistance; MIC >4 pug/mL
I: intermediate resistance; 0.25 < MIC < 2.0 pg/mL

MIC: minimum inhibitory concentration

*as Streptococcus milleri group
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A Case of Infective Endocarditis Caused by Streptococcus salivarius with Low Penicillin Susceptibility

Makio FURUKAWA & Yuichiro OBA

Department of General Internal Medicine, Osaka General Medical Center

We successfully treated a patient on maintenance hemodialysis who was diagnosed as having prosthetic
valve endocarditis (PVE) caused by Streptococcus salivarius (S. salivarius) with low penicillin susceptibility, us-
ing the combination of ceftriaxone with gentamicin at a synergy dose. The patient, a 73-year-old man with
end-stage renal disease on maintenance hemodialysis, was referred to our department after 3 days of treat-
ment with oral amoxicillin for fever and chills. Two initial blood cultures were positive for S. salivarius.
Transesophageal echocardiography (TEE) performed at admission to our hospital revealed a 0.6-cm vegeta-
tion attached to the aortic prosthetic valve. The patient was diagnosed as having PVE caused by S. salivar-
ius, and initiated on treatment with intravenous ampicillin at the dose of 2g every 12 hours with concurrent
intravenous gentamycin administration at the dose of 50mg after the commencement of each hemodialysis
session. Sensitivity testing revealed intermediate resistance of the causative organism to penicillin and am-
picillin. Therefore, the therapy was switched to intravenous ceftriaxone 2g every 24 hours for 6 weeks, with
concurrent gentamicin administration at 50mg after the commencement of hemodialysis session. However,
gentamicin needed to be discontinued after 18 days because of hearing loss. A repeat TEE at discharge of
the patient confirmed disappearance of the vegetation on the prosthetic valve. We conclude that decisions
regarding therapeutic and prophylactic interventions for infective endocarditis caused by S. salivarius should
be made taking into account the possibility of penicillin resistance of the causative organism.

(JJ.A. Inf. D. 94 : 667~671, 2020)
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