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Two Cases of Leuconostoc Bacteremia

Young Uh, Hyeun Gyeo Lee, Gyu Yel Hwang, Kap Jun Yoon, Soo Young Yoo*, Baik Soon Koo**,
and Hyo Youl Kim**

Departments of Clinical Pathology, General Surgery*, and Internal Medicine**, Yonsei University Wonju College of

Medicine, Wonju, Korea

Although Leuconostoc species with intrinsic high-level vancomycin resistance have rarely been
isolated from clinical specimens, this organism may cause serious invasive infections such as
bacteremia and meningitis in immunocompromised hosts or patients with a wide spectrum of
underlying diseases including alcoholic liver diseases and gastrointestinal diseases. Predisposing
factors of Leuconostoc bacteremia include intravenous or enteral feeding catheters, other invasive
access devices such as tracheostomy, gastrostomy or endotracheal tubes, and previous
antimicrobial treatment. This low prevalence may be due, in part, to the inability of automated
systems to recognize this organism. It is important that all Leuconostoc isolates obtained from clinical
specimens that are related to serious infections should be identified to species level for appropriate
antibiotic therapy. We report two cases of Leuconostoc bacteremia occurring in a 65-year-old male
with variceal bleeding, and in a 5 month child with ileostomy receiving total parenteral nutrition
therapy. (Korean J Clin Microbiol 2002;5(1):62-67)
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vancomycin 1= WA Q1 Leuconostocol] 2] 3t 78 &
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74A|. A LH OJ D]—}\]_O,] Eﬂ‘i%ﬂ oﬂ 74}\].}\1— ul & :[LZ‘:
7,630/uL(Z 57 54%, B Z - 30%, G T 7%, A
6%) o DA ot AT G242 7.9¢/dLe} 25.4%, &
2292 99,000/pLA t}. PT, aPTT+= 2+2} 15. Oi(74.3%)9}
303% % PT7} thAa A E Qo). & 59 Aa)] 2 & sodium
142 mEq/L, potassium 4.2 mEq/L, chloride 113 mEq/L, CO,
16.6 mEq/L3} © ™ calcium®} phosphorus+= z}7} 8.1
mg/dL¥} 3.1 mg/dLo] T} & A1 o] BUNZ} creatinine—c"
18 mg/dLZ} 1.6 mg/dLS3 11, & F2 147 mg/dL} o, &=
Tl I R e 66 g/dL 2.7 g/dLA ) 17154 A}f
AST 95 U/L, ALT 23 U/L, & 2] F41 1.2 mg/dL, 215 ¥
2] %41 0.7 mg/dL, gamma GT 381 U/L, ammonia 163 N-x
¢/dL, alkaline phosphatase 127 U/LZA4] AST, gamma GT,
ammoniaZ} 5 7}% 111 amylases= 79 U/LZE 2Fa1H 9193
t}. 9" 7}~ A= pH 7.455, PO, 100.6 mmHg, PCO,
23.9 mmHg3 t}. &7 Aol 4] 1] 1.030, pH 5.0, protein
1+, WBC 2+2 4] @31 Abel A = W& 347} HPF 10-29
NAtel 2 #EE ATt Shah= dd o] HAY g T 1A
o A3t dAAA A WME TSI} 16,030/4(EE=T
88%, ¥ = 5%, ?SJ.J—TL 5%)2 ZF7}elA Eé\_«ﬂro
86,000/uLth. 94 2d A oF 3L o] Wy L
11 280//1L(§v—_r’— 81%, W 13%, T3l 3%)9]—
11,150/p(Z 57 84%, B ZT 9%, T - 5%)F 1 & 4
T 78,000/} 58,000/l 02 Y 3L A Y=
LG —TL—|~7} 5,770/pLo 2 1w 9l Atk

Mzsts HAF: & Quj k2 BACTEC Plus Aerobic/F
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uj W S Al &3] BACTEC 9240 system (Becton
Dickinson, USA)e]| vl k&l < th. & oHufj ok 2 5 o] 37 <
i FH ol A BT FdS BAa Aol E Aot
AtERGow vidd aggd o] dE o] dYG
Z vl 2] &} MacConkey g3 v 2] of] 4 & 5 357l ujj st
AL vl F 48A] 7hof] F g uf A o A a- & A ] g
o] At o] F & catalase A © Z 4] NaCl-
esculin 7} A& 2 pyrrolidonylarylamidase (PYR)
A& ol A 54l o] 3L API rapid 32 Strep version 2.0 (bioM
rieux, Marcy—l' Etoile, France) 2] profile code: 4627
7003100%. 2 A Leuconostoc species?’} very good
identification (%id: 99.9, T index; 0.75)2 FH %Yo,
API 20 Strep version 6.0 (bioMérieux, Marcy-I" Etoile,
France)2] profile code= 525001022 4] Leuconostoc
species”} good identification (%id: 94.0, T index; 1.00) 2. &
TR AT T H 5 S 915k MRS broth vj |
(Difco, Detroit, Mich, USA)ol| 37§¢] H&e Z1 FF
b g 1l S S w9l FHA €& $ 35T

ol A ®j¥3F T CO, YA S #&E3}F 2, glucose”’} §lE
MRS broth v} %] = 7] Z 1l A] & arabinose, cellobiose,
galactose, maltose, melibiose, raffinose, ribose, sucrose,
trehalose, xylose7} 1% &% =5 A 23+ v x| & o] &3}
o] A Al RS Btk 6.5 % NaCl A F Al 42> MRS
broth B} 2] (Difco)Z 7] Z i A & A Z8tHth A+ D
=+ Aol 22 Murex Streptex kit (Murex
Biotech Limited, Dartford, England)Z- o] &3} %] t}. A &} s}
/\]54 30°c e 35C R vro] TH 7t w ket o 3 o]

Zo] "kg-o] YE}E= AL delayed reaction© 2 &j| A 5}

Mﬂ—(Table 1).

oA 44 A Al E L NCCLSY Streptococcus
pneumoniae©] €1 2] A ?L*?‘Oﬂ ek o= g S %
£-3to] Al @3k o™ penicillin 74 & E test (AB
Biodisk, Sweden)2 7 AFSFA T} #-2] 7 FE vancomycin
o Aol o™ penicillin®] # 4 < Al F %= (Minimal
inhibitory concentration, MIC)& 0.19 pg/mL=Z 53+ YA
o] ¢l 311 clindamycin, erythromycin, chloramphenicol,
ceftriaxonedl] 7+4=43 o] A T}
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0 QAT S 20019 4939 B2
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100 cc 7}5Fe] AFE Mol zte] YUt ileo-ileo type?] -
FTHol TemP = Ao FHEA = HAALG G B
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Table 1. Biochemical characteristics of Leuconostoc, W. paramesenteroides, and our isolates
Biochemical tests Organisms! Isolate 1 Isolate 2
LME LPS LCI LLA WPA 30c2 353 AP 30c2 35TC3  APH
Acid from
Arabinose + + + \ + + + - + + -
Cellobiose A% + - v + + ND + + ND
Galactose + + - + + d d ND + d ND
Maltose + + + + + d + + + +
Melibiose v + - + v d + + + +
Raffinose v v v + d + +/-5 + + +
Ribose v v - - ND d + - + - -
Sucrose + + + + + d + + + +
Trehalose + + + + d + + + d -
Xylose v + \% - v - + ND + + ND
Hydrolysis of esculin + + + - + ND ND + ND ND +
Growth in 6.5% NaCl v - v v + - ND - ND

'Adopted from reference 5, 6, 16, and 17.
2Conventional biochemical tests by 30 C incubator.
3Conventional biochemical tests by 35 C incubator.
4Commercial identification system performed by APIL.
S5Positive in rapid ID 32 Strep and negative in 20 Strep.

Abbreviations: LME, L. mesenteroides; LPS, L. pseudomesenteroides; LCI, L. citreum; LLA, L. lactis; WPA, W.
paramesenteroides. +, 90% or more strains positive; -, 90% or more strains negative; v, 11-89% of strains positive; ND, Not

determined; d, delayed reaction.
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SRS lem AE RAAAD F ol 5H H 42
42 APt 99 790 A wdo] U
2 99 sl ABEEINE AAGAT. A2 9L

ol ddu) Lol A Pseudomonas aeruginosa’} 2] =
piperacillin, amikacin@} cllndamycm o7 YA S WA
Fom FAH WS A9l o] F3HH] 7 79 Y (Total
]sg stATh 49 1L Ao &= A=
FTAA MRS wA st on B4 3
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parenteral nutrition)<-
o] 39C & Z7}35to
Tko] A A SFFES A3 T retention sutureE Al
FalAth D 14U 5 o] = catheter Hj &Fol] A piperacillin
W A el P. aeruginosa’l ﬂ %] o] piperacillin<

ceftazidime © 2 WA St ATH YU 168 Aol = F o] A
l g oew HdA ndo] AU d Nl FeA
Leuconostoc 757} H-2] 5 2;114— o] & gxzteo] Aejo] u}

o % 2yt 97A RS APetel 49 108D Aol
CRETERERER T Se)
AMAZ W AGA Y T2 PG WP

5,920/W( = F T 43%
Ao AP T &7

U,_fr'- 29%, T& - 20%) 2 Eﬂ
2 124 g/dL®} 20.9%, AW
349,000/4L%3 t}. PT, aPTT'—“ 2+ 7Y 13.1%(91.4%) 9} 33.4%
2 ZaEgAct. €= A& & sodium 131 mEq/L,
potassium 4.4 mEq/L, chloride 90 mEq/L, CO, 24.5 mEqg/L
o]l 2™ calcium¥} phosphorus+= Z}z} 9.8 mg/dL¥} 5.3
mg/dLe] it} & A o] BUNZ} creatinine2 13 mg/dL3}
0. 5 mg/dLA 31, G 125 mg/dLP on, Zchuz} Q1
12 43 gL} 2.3 g/dLA T} 7H7] 57 A= AST 42 UL,
ALT 18 U/L, & 2] F4 0.3 mg/dL, 23 U] F4 0.2
meldLE). 4 £ 399 49 0912 v
AWEE 2b2F 2470/L(ZF T 61%) 2 92,000/4L 5
7U\H % 919l 9| 7hA] & A F27} 17,000/l A &
Aoz prsyn NATEE Q9 19ARE AA
Z7}817] Al & ske] Y 109 A o] = 21 210//1L§ 7+
A9 RAA 7R FAsTr) 49 13Y
dd 15dA o] W Fg= 18,710/#
Lo] 3t}
Mtst= ZA} : &S BACTEC Plus Aerobic/F
Hj ok ¥ & A} & 3lo] BACTEC 9240 system (Becton
Dickinson, USA)ol| v 3}l o™ o] 2 = 27] 2] ujj &FH o
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Xl Leuconostoc 57} £2] 5 9 t}. Leuconostoc ¥-2]
Foll gk At HAabet AT dAde Sl 1
o FY3HA Al ettt o] B2 catalase S S 2 A
NaCl-esculin 7}<=%-3] A& 2 pyrrolidonylarylamidase
(PYR) Al & ol A 24 o] 2L API rapid 32 Strep version 2.0
(bioM rieux, Marcy-1" Etoile, France)2] profile code+
420550031002 2 4 Leuconostoc species?’} excellent
identification (%id: 99.9, T index; 0.96)2 =3 & o,
API 20 Strep version 6.0 (bioMérieux, Marcy—l’ Etoile,
France)2] profile code 50000402 2 X Leuconostoc
species”} doubtful profile (%id: 60.2, T index; 0.81) 2.2 %
¥ 2121 MRS brothel| A vl ¢F 2441 7k o] thFe] 7}
25 A48t DT A7 @A A= 3ol 9l
th. o] & o] A3} Al @A I Table 13 2o} A 7+
T4 A 3= ceftriaxoneo]] WA Q1 A & A 9|32 413
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Leuconostoc& AZAM R oA a = y-2F A S}
EM% + catalase 54 ARG FH L EZA aHA NI}
2 Qeisk AATR fALS Abgrels) MY A g o
A LAY FFo| B2 & 33 753 2 vancomycin 7+
T AN A 3R FE v = viridans streptococci,
unidentified gram-positive cocci 522 H11E 7154 o]
Betou, 1990t & AF= #ES, %At 22 4
243 A S sl o2 Ay o]T 2 g,
gyl e mgAg oo Zd Rt =7} sla
1 tH1,5-7]. Leuconostoc 8 =& | =2 733 304 o] A+
B o7 FUdlA = & 5(8]¢] Haro] Qo+
g\gi A 2= o}, 0] 8 sl A Leuconostoc T+
o FARDI AL o fE 4D AL AL Aol

Q99 Aol FEH) AcE L MR A
Q43he A shue) Uelo Azt
Leuconostoc2- catalase 24 “13 A F-3 5 vancomycin
W 4d o] 22 PYR A] & 3} leucine aminopeptidase (LAP) A] &
do] ™ glucoseol| A CO,E B st FL 3 TFol 2
Az @3 57k Astet A e A 3
th6]. LB} LeuconostocS N 2§ w=0] A
w B} kR EEsE sk AEol
of EAQ WHoZE #F Tl oJHn

HABE k71 o CHO-1]. B B 2
3l Leuconostocd ¥ F & Leuconostoc,
Oenococcus 9 Weissella®] 37}A &£ o 2 UEAH
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_1

o

-

TR .
100,>L01Nr1r
HU[‘I&JL

LS
o
2 A ol

o
—

S 18 o o
N
Mo Wy

s}

o o E2 P n® KU

oZ M

=
)

o ol

mesenteroides, L. citreum (L. amelibiosum), L. fallax, L. ar
gentinum, L. carnosum®} L. gelidum®] 87tF 0] &

L. mesenteroides®l| =

&3 9L,
L. mesenteroides subspecies mesen

teroides, dextranicum3} cremoris®] 37}A] o}gd o7 EF
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5, Oenococcus &= 0. oeni?t Y oW, Weissella
T30l = W. confusa, W. halotolerans, W. hellenica, W. ka
ndleri, W. minor, W. paramesenteroides <} W. viridescens2]
7 #Fo] YTH10]. T3} Leuconostoc-e 2L FEU oA
£ Azhe} 4 4Fo] ik o WA Y FEE0] EAGEE
A 82 A= 74 dF Sol4< PCRE A
Pl A Bl dF9 16S == 23S 1IDNA 714 YE ==

Al EH -G B4 3|0k FrH11-13]. et o dd A
AN T = Hote] olHd GFE A Pste A &
2= 7HA7F & Aotk 28 B R 13 A A

catalase SAJ o)A 2T FA FH I FASE ol
vancomycin WA ¢l 7} #2ld 4 Fol= PYR Al ¥,
LAP A&, MRS broth 7} 2 A4 A] &, arginine dihydrolase
AR AW F 1 Ashel] uek A3t AP 2ok
of F% 52714 SR e 2ol AN Aol TH14]

Leuconostoc 743 7HH s ofe <4 2 2 = heter
ofermentative lactobacilli, Weissella®} Oenococcus7} o) &
Z o] th1,11-14]. Lactobacilli®} Leuconostoc?] 7+e+a} A
T 03 7hHAd e adgd A dFejo]tH15]. Leuconostoc
235 DAMAN A S 2FE F0E I9E 0
S slent AAuA A SN 2o e
lactobacilli®} F-5-%] ®[15], Lactobacillus confusus= ‘G
g o] el E Ho]X| 4t arginine dihydrolase /o] &
Leuconostoc®} 74 1 TH14]. Oenococcus oeni= ©] Z 2]
Leuconostoc oenosJ @ £ 0. 24 T-E Leuconostoc I
T 22 pH 4.89] 2AHJuA] 9} 10% ethanol& -7+
iAol A A E 3 EntE 72 AdEo] S o S0
ZE = 540 o A ANA e EHA e
[6,9,16]. Weissellax= Leuconostoc 733} A 3}8F A A}o]
] § FAMStE R 2 FA o] o HA| Tk W. viridescens,
W. paramesenteroides} W. hellenicaS A |3+ =2
arginine dihydrolase ¥4 ©| t}H17]. W. viridescens= 1%
Ao A 7] el S Kol 22 Leuconostocd} 7HH &
T oW, W. hellenicat= 37°ColA S231A gornzg
dGAAAA F2E 7t ol Futst(17]. W
paramesenteroides= | 7 ol Leuconostoc paramesenteroides =
2RI Tl

Leuconostoc®] @2 7ZtH A L o] & o] H At L.
cremoris, L. carnosum, L. fallax, L. argentinum®} L. gelidum
2 35-37C Hj %27 ol ] MRS broth, Todd-Hewitt broth 2}
gl A ol A S 8kA] FLet R R[6,13], A FH A
o| A & L. mesenteroides, L. pseudomesenteroides, L. ci
treum, L. lactis, W. paramesenteroidesS 7183 5+ 9= A
glst BHA S AlPslol = HAd S A st=d
el 7k gloh. 258 Astet Ao S e=A L lactis
= esculin 7}FE38] 24 o] H, L. citreum-E raffinose &}
melibiose brothol| A 2+ A & HE3}aL, W. parames
enteroides+ raffinose brothol]l A &= A& A A sty
melibiose brotho| A A& WA} Z-&1H, L. pseudome
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senteroides= 6.5% NaCl vl x| o| A Z2]3}A] &
L. mesenteroides2}2] 2}o| A o|t}[6]. 18] Y, Leuconostoc
Fao) B ARE 7 2uA o] B, v Lw2 7]
1 AES 59 ool s 2ddl v 2ekd & Aok
[5]. &£ AN = Zd 1A B2]% Leuconostoc TF=
xylose brothel] A 30 CHl Fd& W= 24 o] |l ot
35CollA = A o] AR, FE2elA Eed o
35 ribose brothol] A 7+ AHA A o] AT g F&| 13’4’
204 B2l | FFE API kitoll 4] arabinose 34 ©] 91 <1}
arabinose brothol A= /g o9l 1, Fd2 TF+= API kit
o] 4] trehalose 24] ©] 91 2.1} trehalose brotho]] A} & kA o]
oil’/} Leuconostoc—— e dFoA = oA Al A3}t
< B F9lom Bz gt #5EH AYshe A
z@, ooug &9 Aot ABR A A= Fo|7F F o)
t}[5,6,13,16,17]. ¥ = oA 8 H 27FF9 Leuco
nostoc L. pseudomesenteroidesd 7}57d°] 7} =% o

Zat= A o]

ey 9 T e 9

1990 d o] &2 Leuconostoc “—i‘s—j%ol Z718tan d=
ol % B A Waksh A ste @ A% 5
o] wolzl Frhx ZHow A2H = 19904 S A
T2 A7 5A kA B catheters E3He Z4F A
2 212 =3 vancomycin AF-§-°] F2438] F7FFC2A
vancomycin W43 9l Leuconostoc ‘?‘—,—7} 713 9Lz
?5]—3.61— 7],};/\-101 57],01_ O])x]—lﬂgﬂjﬂroﬂ}q%

vancomycin WA &3t 0] 57}&01] upe} & ol o A B
ta§d £E &840l gle catalase o4 1HFA

T-7t+ol| thel A = vancomycin 7+44 Al @S Al stA ©

Z 0] Leuconostoc?] A Z0] Z7149 Fo 990z Azt

thool Hell A £ w) FF H g 2Fe 7 7 A ol A

O

Leuconostoc?] £8]lgo] =718 Ao 225 vy Yy
Ao g Q2w 1 9+ Leuconostoc TEEE HIAC R

288 7 A = AT

Leuconostoc®] A 7r4d A8 T84 Wi ol
171 W Zol B 7] Fol Lo Streptococcus pneum
oniae] 98] Aol A&

4 o] erythromycin, aminoglycoside, minocycline,

&} vancomycine] 11 E U

chloramphenicol, daptomycin, imipenemel| & ZF4=4J o] 31
penicillinol & WA #F7}F 2oy tfFEE2o MICY} 1 ¢
g/mLo] &to] ] 34|t cephalosporin A|g &= ¢
e 1% YWAES Bole #57F o8l & S dlA
2" T #F9 penicillin MICE 0.19 pg/mLE2X4 33t
WA olom, =82 F3FE ceftriaxone A ) A S0
19 mm= WA o]t} Leuconostoc?] A EW ofn| = ibe
vancomycin®| Z $}3}& D-alanyl-D-alanine¥} = o2
%<l L-alanyl-L-alanine©. 2 F/d 5o 7] u] el
vancomycin®ol] L =9] AU S ZHA] HTH19]. 22 o]
2 penicilling Leuconostocdl| 2248 341 Ealr}
[19]. L3 B & Leuconostoc 78 %ol 4]+ catheter] #| 7|
o 3 A oA A3E EdE B aHel st
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