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A Case of Methicillin-Resistant Staphylococcus aureus Small Colony
Variants (SCVs) Isolated from Urine of a Patient with Persistent and
Relapsing Bladder Stone

Jun Wan Park, M.D., Hae Shim Choi, M.T., and Eui Chong Kim, M.D.

Department of Clinical Pathology, Seoul National University College of Medicine, Seoul, Korea

Methicillin-resistant Staphylococcus aureus small colony variants (SCVs) are frequently
auxotrophic for hemin, menadione, thiamine, and CO:z involved in biosynthesis of the electron
transport chain element. This phenotype grows slowly, and forms very small, nonhemolytic colonies
in routine culture, so it may be led to the misidentification of this organism. We isolated an organism
with catalase-positive, gram-positive cocci in cluster from the urine of a 565-years-old woman with
persistent and relapsing bladder stone, who had undergone the antibiotic treatment with
cefotaxime, ceftizoxime, amikacin, and/or micronomicin, intermittently for three years. The
possibility of SCVs should have been ruled out because this organism didn’ t grow on Mueller-
Hinton agar (MHA) for the susceptibility test. It formed small colonies on blood agar plate overnight,
and grew only on MHA with supplement of hemin, or with 5% COz. This organism was coagulase-
positive, DNase-positive, manitol-sait positive, and identified as S. aureus with VITEK GPI card. The
susceptibility test could be performed after adding hemin(1mg/mL) into bacterial suspension and
showed susceptibility against vancomycin, teicoplanin, and rifampin. Because these phenotypes
can be misidentified as other non-pathogenic organisms due to their atypical characteristics, we
should consider SCVs in case of small, nonhemolytic colonies with catalase-positive, gram-positive
cocci in cluster, showing no growth on MHA. In addition, Infections caused by SCVs are recently
recognized in relation to persistent and relapsing infection, so they could be isolated from the

patients with long-term antibiotic therapy.

Key words : Methicillin-resistant Staphylococcus aureus, small colony variants, hemin, persistent
and relapsing infection, long-term antibiotic therapy
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Fig. 1. Colonies incubated on blood agar plate overnight at
35°C: A: small colony variants; B: Staphylococcus aureus
ATCC 25923
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A 554 AARA, §UF e, B, WUnE
FA&E 19999 8¥ JHAT. FAHZ 19944 29
ARGz A B PAIMREE Alg Wste
o 199613 49 ®HAFA A< (radiation enteritis) 2 2] At
3 F(rectovesical fistula) 2 F A A € (fistulectomy) <
Algy wkgrch. 199793 49 S<U4A ¥, $3ER 5%
FToE At WFdA g FukE MRSA < F
3dgdoz AAAAE 2 3 A A (cefotaxime,
ceftizoxime, amikacin, micronomicin)X] & & 2gkt}. 1998
W 8Y, 19999 1¥€ele AL WRA NI dFde
2 2L NEE UU%D 19993 89 {9 ¥k, A
Z € FAE AXAAE A8 B d4sdd. Al
AGAF 2724 Q4L 4R3I n §HAZTE Fdol
dod FAAL HAA2AAME F5x=9 W38
(hemoglobin 7.9 g/dL)°] & R YdlEe SolaAL %l
At

OME ZHAlAA @ A 8HAE AFAuX
R MacConkey®i A} ol HF oh&, 37C W F7] A
3R i3t S o FYFAHuIAAA 0.5~1.0 mm
Ar19) wi¢ F v 88 7 F=el(>10° CFU/mL)
PSR, 2FIAY 2739 T (clustered)
FIol BFLYUKFigure 1). TS $3 L 9Aste] 43}
8d FHAPE ANPFA = catalaseFA], coagulase
%4 (PS Einken, Einken chemical Co. LTD., Japan ), 7.5%
mannitol-salt %3, DNase %/d ©]1 i Vitek GPI
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Fig. 2. small colony variants showing the satellitism with X
and VX disk, not V disk

Fig. 3. Susceptibility test after adding hemin(1mg/mL of
Mueller-Hinton broth) into bacterial suspension, showing
susceptible to vancomycin, teicoplanin, chlormphenicol,
rifampin and trimethoprim/sulfomethoxazole

card(bioMerieux Vitek, Inc.,USA)SI A S. aureus® A 5
% tHBionumber: 77127030051). FAYA A AAle
NCCLS Al we} a3 Figoz Agsierl
CO27t gl Wl d7]olA 3154 ul%kA] Mueller-Hinton
agar MHA) A o] F4 314 o} AFele o]/d3t
A AR vHE W FAME Al F2A A Fol
A AAe 8 71 gden, MHACA AgA] &
€. § 54HF e TAAU 288 #FY AlF
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I AYZatA =o] sCvsel 7heAd € st

5% CO: Ml F71 e g o1& A, 33 7te3 o
ANE s T T4 VAFHALH, MHAY
0.5 McFarland®] # #-#9< v}& ¥ hemin (10pg) disk
€ ¥3 Wl Aol hemin disk FH AT Fo] F43}
€ 43830l #¥H A (Figure 2). E hemind 37}
¥ MH broth® & % 9 (hemin 1 mg/mL, 0.5
McFarland)& 7HE9] MHAY HF3ln tjA3a iy
o2 e AALE AFRREY, Covt fle W F7
o 3 W FA A3 Fol FANAn Z FAA
o dde JAdNE FRE ¢ UATHFigure 3). ©] &
£ penicillin, oxacillin, gentamicin, ciprofloxacin,
tetracycline, clindamycin, erythromycin®] WA & B gL
™ vancomycin, teicoplanin, rifampin, chlormphenicol,
trimethoprim/sulfomethoxazoled] Z<4=A-& el At
24 AAe 2o wyer F EfY9 heming
A7tE F Etest® AlA3A S 9 penicillin (MIC > 32
ug/mL), gentamicin (MIC > 256 png/mL), oxacillin (MIC >
256 pg/mL), ciprofloxacin (MIC > 32 ug/mL)ol] W3] WA
& 221, vancomycin (MIC = 1.0 ug/mL), teicoplanin
(MIC = 0.5 pg/mL)°ll tist Z44d-& Jeti Aot

AAAL - Bxe A AASY nEszEe FAA
(micronomicin 4.5g/day, cefotaxime 3g/day)2 %] 23}
Fol TAH HAdsHen, A FHHFAL F 2000
9 2€ 124 HERE ALY 273A g e
3782 SCVs7t tA] EEl=o] 3ol 23 At

U

A F£4 AL 98 Staphylococcus aureus
SCVsol g ¥ Eurl glo] ¢ EdE 228
Wz Zagch. 2 F 1995 Proctor 50| A &Aoo m
ALY ZEE 71 fAeA EElE oA dle] SCVs
Z3HE ¢RI E (1) ol F Kahl o] B3
trimethoprim/sulfomethoxazole®] o2 3| FoE
W31 Qk+ cystic fibrosis Al A SCVsol] 2|3 2] &7
49E Busgon(2) Sefert 5 AIDS $x}o) A
MRSA SCVsol o|& 37 A& Radta(3)
Az 87t AL FF, AEA SCVs A «i7t &
7Fsta sio

MRSA SCVse 3.FAteS] AA AGA ooz
3}od menadione, thiamine, hemin, CO2 59| 9|&A AR
< 3="(4-7], Pelleier < A7]3t aminoglycoside®
Atg-o] AR-23Z ZHdelA hemin §ol 2|4 43L&
e SCVsE AgA oz §EAAYE 2L G
(8], Musher & A¥4AY ZAAN =9
gentamicing /& S. aureusd] :=ZF AP W gentamicin
o thal AP SCVsE =T F ke A S ¢
E3t]ed(9), & ZF# A% amikacin, micronomicin
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22 aminoglycoside | 8 3713t AR THE AL
A9 AMd S AR 2 o] F Balwit §°] SCVs
7t SFAEL Yol A&, o]Re] §F9 FFHd
& 37| Ad Aolm FAA ] g N LAY
4L Aolgte 7HISAEEIE 2% (10), Von Eiff
52 S. aureus®] hemeAAtd] 83 442 hemB
S Ao g godA B S aureus’7t YFH o2
Fel€ SCvseh 54 5L 713l 722 ey
A7 dojubs ME YolAE JEFTE RS ¥R
3gct(11). ole WA nE s PAA =3
2 o S aureus?] FE| A Wolzt doji} SCVs7t A
g5 o]Fo] GFMEU AEIHA A &Holn W
3 AEE dodle Aoz 498 4+ dd(8-
10). = ATPE AAR3le Wl #d3de Ax ALA g
oldez JdUAE "eg st HAAo| Aside u
2, FANE 9 FYA AEH Y #F4a ¢ alpha-
toxin, protein A2] 4t AAE JIA A Hx, walA
Z2 A& F3d Fo FFY YA X R o)
a WAE 7HAA Hol A&FH wEA Ade 73
g 5 & Aoz AFdr(11-13].

SCVse B3 gl IAFP Aol =z A=
o] Zom FMAis} QT beta £Yo] A BEH
A gom e coagulase@AFE Hole F v|AYAQ
e FAgste Aol 5AAU(1-4,10,13) o7 &
B SAEE oA g AREolAFH vt
qux] AALd WE AEY FASE FA(13),
hemin 2P 22 Q1§ carotine YA 8(4,13), $H2
AR, B2 AsH13)d 71U8te AeE Ay
g 4 U -

a2 8te] AsEgE gAALe WA MRSAS geon
AL A E ol & v AP A A3 Hepdt
2 5oz Add o FE coagulase-negative
staphylococcus (CNS)E R T3 Ho vyYdae=
AAPeozn Ade dAFes w9 ¢E Jts
Aol vt delx HLHoz2 B HiEE & 5 glo
U AAZE Nzl & Aoz F3HY, AAMA
Mz o2 gt Hol| Foldted HAFHuA A £-o]
e e dP o] catalaseFA, ZTZ I FTo)HEA
FAA ZeAd AANA MHAG g4A £243A 4%
7% SCVse 7154 & adlol & Ro|th. AFF v}
HE HZ SCsdl| o A&H ALY TGl 2
1H3 eez Aoy FHE N2 BF73L
FAA ABE Te A ALY Zdel e 83
9] 7% SCVse] ¢ Fo g 7| goof & Aoz A
Ztgr}.
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variants (SCVs)E EFA&e) AR AGA o| ez <
3t hemin, menadione, thiamine, CO2 o &|&& A%
< 3, EAAQU e I PAol =2z
2 o v LEA|7] WE HAMA G & T2
2 AR 38 F Ut AAEL AEA ALE TR
AN FAA S aureusol A AT TREE A=
7] g8t A 33 AS3 BHEAHCZ FAYA
(cefotaxime, ceftizoxime, amikacin, micronomicin)g& ¥
gt 554 Azp #ate) 27 ANA SCVsE £33
act. o] #& A AFAHAAA B F Mueller-
Hinton agar (MHA) A 2314 ¢3%k7] @& SCVs
2 gAsg e, AFHuR| A 32 vl FA H]
£¥A49 e FAHE YA Y T MHAY hemind
A7V AY CO: Wi F7lol A wl Fajopet Fo] F43
' AL yeiden dEie] A3ey da4e ¥
24 MRSASH 2t} #EFYoll heming 3 7Hhemin
1 mg/mL, 0.5 McFarland)8} 2. A| 3 3 24 HALdA &
vancomycin, teicoplanin, rifampino]] W&l ZFA4 L& BA
o} ol g nAYH Y3}eH FHEH 5P
st g #o FE T vEdYTez A
A8 7p5Aol gonz, AFAwA A &8 8l
£ &AL @] catalase P, AFFITTIRA T
AA 24 FA] MHACIA 44 F43A %& 7
9 SCVsel 7 e mEsol & Holth. A2 SCVs
o 2l & ALY FFHPel LuH lernz
A7 YA N8E e AS5AH ALP Aol A
£ 80 AF SCVse) ¢ Fol& 7] ot & A
o2 AztEo B Fd & Haudte vlolt,
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