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Native Valve Infective Endocarditis due to Staphy-
lococcus lugdunensis Confirmed by 16S Ribosomal
RNA Sequencing

Staphylococcus lugdunensis is a Gram-positive, coagulase-negative Sta-
phylococcus (CNS) species that is found as a skin commensal and has been
implicated in fulminant invasive diseases such as infective endocarditis. S. lugu-
dunensis infections resemble Staphylococcus aureus infections in terms of
virulence, tissue destruction and clinical course. Although correct identification
and determination of the susceptibility profile are important, some commercial
systems may misidentify S. Jugdunensis. We report a case of native valve infective
endocarditis caused by S. lugdunensis, which was misidentified by the Vitek 2
system but identified correctly by 16S ribosomal RNA (rRNA) gene sequencing
in a 72-year-old male patient. The patient had multiple vegetations on his mitral
valve, and the largest one was found on the posterior mitral valve leaflet. It was 2.5
cm in size and hypermobile. Diffuse valvular abscess was also observed. He had
persistent bacteremia for appoximately 8 days, which was resolved after immediate
surgery and antibiotic therapy. When a patient with severe sepsis syndrome
grows S. aureus or CNS other than S. lugdunensis on a commercial automatic
culture system, the possibility of S. lugdunensis should be considered and further

confirmatory testing such as 16S rRNA sequencing may be very useful.
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Staphylococcus lugdunensis+= 53118 2 4 EE T (coagulase-negative
staphylococci, CNS)2] dF0 24 1988 *LS- 54 % o5z 7+ AeadS
H|ZE3ke] 4, Y 5 te 54 o] Bary]o wto|t}. S, lugdunensis
of o]k 7hedd At S BlwA =5 AEo| ARk 5ol A= ¢F 604 o) HaLE]
RA3L[L, 21, el A = 2607} B3 vl AeH 3, 41. S, lugdunensis < THE CNS
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724 WA BRI 159 ARE] 2R G o3k AR A
A Aol skt A= W€l 20 2 oleHA g ez A
] ] AP ARBIA AL, W 15Y 7 of 3R] A|F Foll dot o5t
o] WSt A &HHATE WA 8UH #7ste] Aarx] A| g el <
Asto] ol tigk 2] HALE AL, Do uigzaAtellAl s,
lugdunensis 7} ‘g73%0] W 49 A ampicillin-sulbactam 53]
F(3gIVq6hr) & AT W9 29 A AEF Axsahd s2s
o] 9-F(vegetation) H FF TEI Q{7 sHIE o] R o2 H

32t

H Ak A= U9 8 A, Uil 6 A, Wi 44l Zkzh Ayt
2] Y mj o APl B wi S A A Wol= Aduidnh 34
A G o 2 diteiA] B8 Foldk el A & A=
9 127/82 mmHg, ek Bt 723] 555 23 183, A
527V AR FA 57 FEol 3
A=A 28] Solald-2 Itk B AAlellA w7900/
1.4g/dL, 823 136,000/
mm3, A& 745 55 mm/hr o] a1, AL HALA C ¥t
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Transesophageal echocardiogram finding. A 2.5 cm sized hypermobile
vegetation was attached to the posterior mitral valve leaflet and two small
vegetations were attached to the anterior mitral valve leaflet. Diffuse thickening
of the mitral valve was also observed, which was found to be valvular abscess
following surgery.
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AEH AxL3Htransthoracic echocardiogram) A, R34
I (posterior mitral valve leaflet)o]] 2.5%0.5 cm Z7]2] %
(vegetation)©] YHAE|=H] w9 f-52] 02 F2ol= Ytollth
(Fig. 1). =3 A7 (anterior mitral valve leaflet)oll = 232} 077
cm, 045 cm 719 $-F(vegetation) o] #ZEJ 1, SR BT <
23 539 @& (prolapsed posterior mitral valve leaflet) 2 712} 1}
A(chordae rupture) 2 {18l FF=2] A4 SE3 77 2= T
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ol F7HE s¢S &
%3 A7 (bovine pericardium)
ST

A B MBI o wjF A A3} Vitek 2 (bioMérieux,
Hazelwood, MO, USA) ]l A Staphylocuccus warneri 7} &%=
11, ol <jz) wekee] T3 4 2] I3 A
o] TZF NI v FHAL A} Vitek 2 FH]ol| A S, lugdunensis 7+ &1
Sj5ick w47 27 ALY £ A5l 2 BN
4 354 Y5 (acute suppurative inflammation with vegetation
and calcified bacterial cocci) 2~710] 2= ATt

U9l 8U% e} B lollA] Alaigt o wjeFAALo A FAAEUAT o
F 2 2 A A D uig AR A 22w HARNA 5
BHEAE #FE A F 3¢50l tiall 165 rRNA 97|14 GE2 (168
ribosomal RNA sequencing) 2 A|33}3It} DNA & F%3}17] 9J51¢]
2 lysis buffer (100 mM NacCl, 10 mM Tris-HCL, 1 mM EDTa,
and 1% Triton X-100) o] 2 412 3 90T oA o 1087w Fs}ed Al
EE 233 T DA E5lo] aqueous phase S E2]3Tk A2
165-FO (5-GAT CCT GGC TCA GGA CGA AC-3"), 165-R0 (5-CTT
GTT ACG ACT TCA CCC CA-3) & ©]-8-3}¢] 16S rRNA -2}
& FET T AV|IMEE AAsto] 1419bp2] A7IM DS AATHT, 81
©]Z EzTaxon (www.eztaxon.org)®] database$} B]w3}$c) £4
A} 3 7F BF A3 A7 MG 715 0, S lugdunensis 5= 1
<1 ATCC 43809T (GenBank accession number, AB009941) 2} H]
wsted 99.93% “dE S 7H A0 2 A HITHTable 1). TH& CNS
TEH] A71AE BlaolAe B 99.5% 1 3He] 23S 1o HijA]
e AT

A 7424 AR penicillin WA, oxacillin 7H743 (oxacillin
MIC, 0.5 zg/mL) 72 22 naficillin ¥ gentamicin (7] 25°) A ]
EE AESIAT b= e 3 29 AlFE Aud AAF A 54
° 7 MY, 5 F 254 nafcilline]] 2]+ 2k (drug fever) 2

o &) S}l ampicillin-sulbactam A A 2 W74 5}o] £-X|5}% o 4=
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Table 1. Results of 16S rRNA Gene Sequence (1,419bp) Alignment (EzTaxon Server)

Rank Name/Title Authors Strain Accession Pairwise Similarity Diibieul HUCIe(.)tIdGS/
Total nucleotides
1 Staphylococcus lugadunensis Freney et al. 1988 ATCC 43809(T) AB009941 99.930 1/1419
2 Staphylococcus haemolyticus Schleifer and Kloos 1975 ATCC 29970(T) 37600 99.013 14/1419
3 Staphylococcus devrieser Supré et al. (in press) LMG 25332(T) FJ389206 98.872 16/1419
4 Staphylococcus hominis subsp. hominis Kloos and Schleifer 1975 DSM 20328(T) X66101 98.730 18/1417
5 Staphylococcus pasteuri Chesneau et al. 1993 ATCC 51129(T) AF041361 98.730 18/1417
6 Staphylococcus warneri Kloos and Schleifer 1975 ATCC 27836(T) 137603 98.660 19/1418
& T 6FA PAAE AR F 58T S glo] SISl A4 S, Aol WER S lugdunensis XJ%% FAZ A7 23.5% =
Qe 4w Folrk 371 = FH6, 10). ©] T Mateo 50 LFEE Aol = 177}191 S.
lugdunensis 75 % Vitek 27} 2718+ Z-9-= 490(23.5%) =M, X
S. haemolyticus Z “573%Qt}. De Paulis 52 Aol A= 127H-4 S
E lugdunensis 7+ % Staph-Zym (Rosco) 317} 2318 74-$-= 101]i

1988 8- 2 FA4H o]F S lugdunensis + QA 7FF 2] T3t
BT o 2 245 31 9l om (9], A o &2 gk Al A EelE=
Coagulase-negative staphylococci 2] BRI == Staphylococcus
epidermidis (50.5%), Staphylococcus haemolyticus (18.5%),
Staphylococcus saprophyticus (16%), S. lugdunensis (6.0%),
S. warneri (2.5%)% S. lugdunensis7} 4915 2}A$H}H10]. S
lugdunensis = A8 52} 1 =92 350l 444 0 2 EA)el= 3
Ao 2, Aluleked, 5% Hee, 31 2 A 99, 459,
N AYE B 79, 2o 5 T Faae] wusgley),
53] 214 AEHIE oh$ AWAR) Agkow 2 U2l eIl
Choi 50| Z Lol st x}Fol| w2, =] A7) 771 WA 10d
B F 1549] YKo = om ]9)\%35 lugdunensis 8% o] W33}
AL (A2 100,000 PLF 1.3195) L F 4 ollollx] 7873 Al
o] A= 4]l T 26 7FAbESFATH 2],
YoEato) S, aureus XA} H|Sslal

A 54 °17<}(V1ruler1ce factor) & &dh= Ao 2 dejx 9o

>

S. lugdunensis 7FE2 <

o2

w, AAZ XAR] HHFE Fdete dolB® e 58 9
TS 2}016}% AL wl§- Wﬁﬁ}‘:}% TS T2 CNS 3 E52
oxacillin 7FA] 7]50] 24l EE=MIC) <0.25 ug/mLo|A| Tt S,

lugdunensis+<= S. aureus<} 5% S oxacillin MIC <2 ug/mL7}A|
Ao 7 r5E7] WEol|13] S lugdunensis & thE
CNS 2 Z5 243 42 oxacillin o] U8t uid o 2 B 7 4= 9o
S. lugdunensis ] 233} 578 B% F-Qslt}al sHAlth

S. lugdunensis+ 5% &eo|E S8 2 FAbolA &31Q1A}
(clumping factor) YA 2738 B X0 2 S aureus 2 2215]7]
= &H[14], o] 745 AP FH 318 A& FAHtube coagulase test) &
A Bal AhEd G B8-S 475 shh ASHE S 5441
739-9 S, lugdunensis®] A =3 4= It} o]2]of| &= novobiocin,
pyrrolidonyl arylamidase, ornithine decarboxylase, mannose&
o]-&3 (st FHY AXE BEl v F A Ags] 4% THE

B = QJeH10]. 73-8-3he Ap-58) ] gk o] FAIE A= 5

oxacillin 7+

M S. warneri 254 $] 2™ API-Staph (bioMeriuex) = 12 75+

1 ‘TTL"IX"E T sk Ao girial Ft) 2 Sl A= ﬁaﬂ"—'.‘HHOc}qVﬂ =
759 Vitek 2 4 A Y= S warneri 2 VFgEO L A4 16S rRNA
037]/\1%3-‘?—@1 AALANAE= S, lugdunensis 2 8r91%0] Vitek 2 2] @7

S, lugdunensis 2] 3YA) 7F7A)8- 3719l = oxacillin H A9 A1 5%
(MIC) 7} =0.5 ug /mL <1 B-9-& 2 AA8FA o, MIC 7} >05

o=
pg/mL °Jo|% mecA FARE 2L UA] g2 797t Beoto, 151 ©]
E-1kd5to] |- H CLSI A RN M= S, lugdunensis 2] 73%- S, aureus
9} PR IR 2 oxacillin MIC <2 pg/mL 1 739 244, >4 png/mL

1 74$- WA ez 71%0] uiAATH13]. 2 S-#lol A= penicillin MIC
2 pg/mLE WgololA el Ealaig Adshes woldler,
oxacillin MIC += 0.5 zg/mL 2 7F/3-S B3 11, mecA A= 84
o]Ar.
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2L w3k 3 7ol wWEW 165 rRNA @74 d A 9] mz;c =
o), G| =% A== ZH2} 949, 100%, 100% = 90% S
v, ool wkal] Ttz wlekrAL = 22 18%, 89%, 75% X 36% u}

[19].S. lugdunensis®] 735 Wk 24 71
Aol A1 16S rRNA 71X FEATHS ]53“0‘}04 S, 1ugdunen515§ {]‘&
3k 2|7} B3 bF 9JrH20], 16S rRNA G711 GEAH o] A} =
Al, B et vlwsked 971449 fAME 71 (cut-off value) =
97% & A7) = 8433 o1, 71 &Jn)= HE&E1R) @t 16S tRNA G7)
AE EAgo] 5 59 AEo A= EEHo] thhk YolA, 9714

L

A zto]€] 7IEAE >0.5% 2 AASH= AAFER 1o, Fol whet
97-99% of] o] 2= T}at 71X 7 AN = 11 Qlek. Janda - EY

Folghal A = Qe A7IMYE A HA >99% olojof B,
oA 2 2= >99.5% o] A Aok Fttar A|ARE bt 2

oA = B Alstel] dBA o7 83 e A7IAE Aol
71&X] (cut-off value)= gl “geolthH17, 18], & Felldllx= et ¥
A FHol| A EEle o, B D mjFriatoll A EelE o, Ao
A EE)E ol vk gne] 2R HANNES 2= o] Aolgk Ax
£ H3lov 1% AL 23} B d714 Qo] dAlste] FLE
s AS o vl s v 4714
Tr*}“"] 99.93% ©]1 0, T vl gk tHE CNS #FE59 A7 14<E

R B Z 8|0 1 2h= >0.5% o)de] AkeolE Bitt. ool AAE
2 Janda 5-9] 7|50 YAt B F#|e] HFE S lugdunensis 2 &
Z3}ATH(Table 1). Mateo 5-2] A7tol| A= Vitek 27} S, lugdunensis
9] 235%% S, haemolyticus 2 Q7SR =M (6], & Z#|Q] 75 97]
LS T2 CNS 753 vludlS ), S haemolyticus<H= 99.01%
o] FAMEE B, 2 FHEolA Vitek 27F @210A S warneri®h=
98.66%°] A& Birt.

S, lugdunensist= Y480 2 Q3 71458 U 0 7]= CNS °]%
9k Vitek 26114 A8<}38] FAE]A] 3ok 739 AR AdellA] XdE 5
A 3lo], FAPT P o = {93 S-S 7L AL A el A
CNS7]— 289 499 S lugdunensis®] 7}s/3S A5 T 97)
AMARA A Als)] i Alo] Bagh Zlo 2 AzkEE s 7]
A b gto] gld Apdvhetoll A A S, lugdunensisol] 213k 2+
}‘é /;j]LHt—”,'oé o E’ﬂ Vitek 201]/\1 )\]—0]6‘]- lﬁLZ: Ex4 7334_3_ F_oi;qu} 16S
tRNA 97| GBA L B8 S, lugdunensis 2 SR =812 HH s}
74 9 A ARz ATAe 2 ARASllo) BTt W

e sl SLSH

AN, S, lugdunensis :
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