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Coagulase-negative Staphylococcal Bacteremia
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Department of Clinical Pathology, Ewha Womans University Dongdaemoon Hospital

Coagulase-negative staphylococci(CNS) once considered nonpathogenic contaminants, rece-
ntly represent the leading organisms of hospital-acquired bacteremia in catheter-associated infec-
tions, immunocompromised patients and neonates.

We reviewed 141 cases of CNS isolated from blood in Ehwa Womans University Dongdae-
moon Hospital, from March 1993 to February 1994 and diagnosed as pathogens or contaminants
by clinical data and performed species identification and antimicrobial susceptibility test.

The results were as follows : \

1) 468% of isolated CNS from blood was diagnosed as pathogens and most common age
of CNS bacteremia was less than 1 month(39.0% ). The most frequent underlying disease was
respiratory tract infection(28.1%) followed by neonatal disorder(17.2%), malignancy(12.5% )
and urinary tract infection(63%).

2) The most common identified species of CNS bacteremia was S.epidermidis(344% ) followed
by S.hominis(94% ), S.auricularis(94% ), S-haemolyticus(6.3% ), Ssimulans(6.3% ), S.capitis(3.1%),
S.cohnii(1.5%) and Swarneri(1.5%). S.epidermidis, S.haemolyticus and S.simlans were more com-
mon identified as pathogens than contaminants(P<0.05) but S.auricularis, S.hominis, S.capitis,
S.cohnii and S.ciuri were more common identified as contaminants than pathogens(P<{0.05).

3) The antimicrobial susceptibility results of CNS bacteremia showed multi-drug resistance
to penicillin(969 %), cephalothin(75.0% ), ampicillin/sulbactam(70.3 %), oxacillin(70.3% ), tetra-
cycline{67.1%) and erythromycin(484% ). But vancomycin resistance showed 16% of CNS
bacteremia. Among CNS species, S.haemolyticus showed the highest resistance to multiple anti-
biotics. The resistance rates to penicillin, oxacillin among CNS species were S.haemolyticus,
S.epidermidis and S.simulans higher than S.auricularis, S.hominis(P<005).
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These results suggest that species identification and antimicrobial susceptibility test of CNS
isolated from blood will be useful diagnostic tool of CNS bacteremia.

M =

Coagulase-negative staphylococci(CNS)E 4733
A A £3 BYHE LdToE AAE ot
2250 sheE Bd g, Ao AEFY,
AgErd?, B4 #d B399, gezg!tY,
F&F A4 7EPEY 87 HAToE A4
a7 Her 53 WY #9 d8%e T8

gelFes o WEsF 2748t ek, CNSsel
g FEFL FFoHAR, setay B A
NEE O AR, AFolu AAE FEE8A,
JAETAE, EZTENF, FAF F9 oL
A8 AL, v|&olE T Ao}, TFTH
2Z8A FdA &3 FA=HY e F7he
JA77F AFL 23k o FEHIA YT

o~
[g

CNS7F BT A @A o] AL
o} o]& 918 =(species) EA5, A FFA
@;\]_16)17)19)20)’ slime7g,‘/\]~19'22), A 518A ,ﬁ_asm)zs)’
phage typing?? @ plasmid B0 =09 7}
A="3 Yt CNsoll g Fu ITEE slime
A}, GoA ZEA AAL Aded 84 g
A7z} giRE o2 NS FEAY T BE
A 25 Arbe g A7 ok

CNSe] EEEE 19759 Kloos9h Schleifer” o]
9 B3H A AR EQE o9
A 2597k FEo] BEjHEL ok Y °]
WMo UR 9o A 35, A AHE 3R
Sd M gFHERE dvt WBE AAA
oA BAFow AbgEYE oYY U] FF
315]o] A48 T HH O 2 API Staph-Ident System,
API Staph-Trac, ATB 32 Staph, Minitek Gram-posi-
tive set, Baxter MicroScan™ PosCombo panel, SCE-
PTOR™ Gram-positive MIC/ID ¥ Vitek Gram-posi-
tive Identification(GPI) card $o] /NEHALH 1
AEEE 70~90% 9] o]2I GITHNNINBI_ o]
£ Zo)A A5sE HELS Baxter MicroScan¥ Vi-
tek Systemo. 2 FE AA AL, He HFE A
z3d 9% 2 fHoz 2 AEE T FHol

e Lo

o

Huxo] 3k

olo] AXEL A CNSE EEld 17449
B YA Y AL HEEtAE 1414 RE
e Idg4 FHARAE 53t CNSTESFS
BTS2 AAEL Viek SystemE 1889 FF
A FaA g5 BAE AP Ee CNsTEF
A L X8 Ego] Hix & ATFE A3}
At

EHA‘- ol ehdd
S x oH

1. 945 oy

1995\ 3¥RE 1994 297X 143 ol
e ZrEEd g3 g AuY
Z CNs2 28 17439 8xF 43389 AL
Asslgd 1418 AL E 3o AP 4
ZAE S h

2. oiF e

1) CNS ZE & #H 7|8

(1) 88C olde] g 7 23 ol dgu)
FolA CNS7t ®BFE BY

(2) 38T ol4+e] L@ WP T4 12X10%L ¢
EE 05X10%Lo]8t @ Cereactive protein
ESRY] A3 §A4 13 gl CNS7F &
g B35

(8) 1YL FwratAE gkort 33 ol ¥
ujoko Al CNS7F BEE A$E2 st

2) 5848
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sucrose, trehalose, arabinose, pyruvate, pyruvate, pu-
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(Oxa), penicillin(Pc), tetracycline(TC), trimethop-
rin/sulfamethoxazole(SXT) 2 vancomycin(Van)$]
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ZF F9u 4,7148F 1749 A olA 19079
CNS7F EEHo] 4.0%9 FAHE&E Jehioh
ol% JAHY AL JtERE 141 E FeE
G4 FH2AE A% Y] AaViEd ¥
CNSTES BAE 6492 46.8% 01U 53.2% =
S9FeE BRI

CNSTEZ 9 FWHlE L6t 12 gEARloA &
ABET AFEXE Lot 39.0% 2 MR
wotom 171gol A 14 20.3%, 144 104) 17.2
B2 Aot & roldF A EdA TSI
(Table 1). E3 CNSTEZY M9 dfo=E
3 =9 557 7Y 28.1%, FA7] & A4}
AR A Fo}, vgol, Z7|FUHRG F) 17.2%,
by FF(HYEY, H5 S, HE, A T) 125%,
=279 63%, 7Ig AR(AAEEH, Ve 24

2 2) 172%01%05 AHATo) glE A4E 18,
7% ©] 1 TH(Table 2).
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CNSTHEZ o] 4TS B Sepidermidis7t 34.4
gz 714 &3 EyEgen a9ge2e Sho-
minis 9.4% , S.auriculavis 9.4% , Shaemolyticusst S.
simulans7y 2Y2Zt 6.8% , S.capitis 83.1% , S.cohnii®} S.
warmeri7y 77 1.5% 9] &£olQL FEEY H
A F= CNS7}F 28.1% 0l Ae}. T ZoA] Sepider-
midis 34.4% Shaemolyticus 6.5% 2 Ssimulans 6.3
%2 QBT Sepidermidis 27.2%, S.haemolyticus
1.83% 2 Ssimulons 2.6% ] ¥]3 &3] =
oM (p<0.05) LG TN Shominis 14.3% . S. au-
ricularis 10.4% , S.capitis 5.2%, S.cohmii 5.2% 2 S.
sciuri 2.6 % = 8= 9] Shominis 9.4% , Sauricularis
9.4% , Scapitis 8.1% , S.cohnii 1.5% , S.sciuri 0.0% °l|
v 8] & %eH(P<0.05)(Table 3).

Table 1. Age distribution of patients with CNS bacte-

remia
Age No. of patdents(%)
< I month 25 ( 39.0)
I month— 1 yr 13 ( 20.3)
110 yrs 1 {17.2)
1120 yrs 3 ( 47)
2130 yrs 0 ( 00
31—40 yrs 1 ( 16)
41—50 yrs 3 ( 47)
5160 yrs 2 ( 8.1
=61 yrs 6 ( 9.4)
Total 64 (100.0)

Table 2. Underlying diseases of patients with CNS

bacteremia
Disease No. of patients(%)
Respiratory tract infection 18( 28.1)
Perinatal & neonatal disorder 11( 17.2)
Malignancy 8( 12.5)
Urinary tract infection 1( 6.3)
Other disorder* 11( 17.2)
No specific disease 12( 18.7)
Total 64(100.0)

* ventricular septal defect, osteomyelits, abscess, con-
vulsion, etc.
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AA CNsTF] FEA WSS BHE Pc96.9%,
Cep 75.0%, Oxa & Amp 70.8%, TC 67.1%, EM
48.4%, Clin 89.1%, SXT 34.4%, Cipro 9.4%, Van
1.6% O] 3L 57}A] 0] 2F<] kAo s A& B
T3E 495(76.6%)°1 Atk Pl TF2 MICE
B 96.9% A 16ug/mic]de] 1= e 1
EPpie ™ Oxa| A dF9] MICE 4pg/ml7} 6.3%
o] Q1L 8pg/ml o]4Fo] 64.0% ©] At} Vand] MICE
B 0.5ug/mlo)dl7t 20.8% lpg/ml 76.5% R 4ug

Table 3. Comparison of pathogens and contamina-
nts of coagulase-negative staphylococci
species isolated from blood

No. of isolates(%)

Species .
Pathogens  Contaminants
S.epidermidis 29( 34.4) 21( 27.2)
S.hominis 6( 9.4) 11( 14.3)
S.auricularis 6( 9.4) 8( 10.4)
S.haemolyticus 4( 6.3) (1.3
S.simulans 4( 6.3) 2( 2.6)
S.capitis 2( 38.1) 4( 5.2)
S.warneri 1C 1.5) 1C 1.3)
S.cohnii 1( 1.5) 4( 5.2)
S.sciuri o( 0.0 2( 2.6)
Unidentified CNS* 18( 28.1) 235( 29.9)
Total 64(100.0) 77(100.0)

* CNS :© coagulase-negative staphlococci

/ml 1.6%2 TFEAAE BJPon 1.6%904 32pg/
mlo] 3] W& b Aok (Table 4).

oA Aol g HAgel Mg XY FEL
S.haemolyticus®] 1 c}. Pedl] 8 Fofl B2 YAHEE
B A Sepidermidis, S.haemolyticus, S.simulans= 100
% & B.o] Shominis 83.3% R Sauricularis 83.3% ol
B3 EoH(P<0.05). Oxadl] th& WAS-E Shae-

Table 4. Minimum inhibitory concentraticons of pe-

niillin, oxacillin and vancomycin of coafulase-
negative staphylococci isolated from bacte-

remia
Antibiotics & MIC(ug/ml) No. of isolates(%)
Penicillin
=0.08 2( 3.1)
=16 62( 96.7)
Total 64(100.0)
Oxacillin
=2 19( 29.7)
4 4( 6.3)
=8 41( 64.0)
Total 64(100.,0)
Vancomycin
=05 18( 20.3)
1 49( 76.5)
4 1( 16)
=32 1( 1.6)
Total 64(100.0)

MIC © minimun inhibitory concentration

Table 5. Antimicrobial resistance of coagulase-negative staphyolcocci species isolated from bacteremia

Resistance( % )
Species(No.) Amp Cep Cipro Clin EM Oxa  Fc TC SXT Van
S.epidermidis(22) 63.6  77.3 9.1 409 318 727 1000 818 364 00
S.hominis(6) 500 500 167 167 500 167 833 667 880 0.0
S.auricularis(6) 66.7 833 167 833 833 333 833 500 667 167
S.haemolyticus(4) 1000 750 250 250 500 1000 1000 500 1000 00
S.simulans(4) 750 750 0.0 250 500 750 1000 750 250 00
S.capitis(4) 500 500 0.0 0.0 00 500 1000 500 00 00
S.cohnii(1) 1000 1000 0.0 00 1000 1000 1000 0.0 0.0 0.0
S.warneri(1) 100.0 1000 0.0 0.0 1000 1000 1000 1000 0.0 0.0
Unidentified CNS(18) 778  77.8 56 444 556 889 1000 611 167 0.0
Total(64) 708 750 94  39.1 484 703 969  67.1 344 1.6

Amp : ampidillin/sulbactam  Cep : cephalothin  Cipro - ciprofloxacin  Clin * dindamycin  EM . erythrom-

ycin

Oxa : oxacillin  Pc : penicillin  TC : tetracycline SXT ! trimethoprim/sulfamethoxazole Van ! vancomycin

CNS : coagulase-negative staphylococci
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molyticus 100%, S.simulans 100% 2 S.epidermidis
79.2% 2 Shominis 16.7%, Sauricularis 50.0% °|
H) & &9+ (P<0.05). 71Et Amp, Cep, Cipro, Clin,
EM, TC 2 sxTo] thg T WAL T5
w}e} oheslA el Sepidermidis, S haemoly-
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M gen 1 BEEE 70~90% o)del oj&T}
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A53E BE R PP FL& AE, FE NS
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HA7AA dHAA JE CNSTEL 2599
o]z w Phllers Herwald$¥E CNSTZE F Sepide-
rmidisS} S.saprophyticuss &3+ HEA TFolaL S
haemolyticus, S.cohnii, S.homings, S.simulans B Swar-
neri= =2 WAA TFolH Scapitis, S.auricularis,
Slugdunensis R S.schleiferi 5& HYAo] olF =
A 845 g FFE ERSdY 28 ¥
RAA T2 Sepidermidis7t CNS| 65~90% =
744 gol BE¥m 1 thgo] Shominiselw 19|
S.simulans, S.xylosus, S.auricularis, S.cohnii, S.haemoy-
ticus, Swarneri, S.saccharolyticus, S.capitis 50 TF,
E AFAME 2 g7l vF #d5 HddeE
S.epidermidis, Shaemolyticus R S.simulans 5|
o] EE=EQqR(P<0.05). Shominis, Sauriculars,
Scapitis, Scohnii R Ssciuris L@TAA Ho] £
259 oH(P<0.05). & AToA CNsTEFY €
QO 2 Sepidermidis7t 34.4% 2 7V Hol £
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1) & d9ul} 4,71472F 19034 CNS7F 28]
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7Vt E 14148 CNSTE -2 46.8% o1 UL 58.
2% 7+ LGN} CNSTEEZEE 171 o] 5o 4]
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2) CNSTEEF 9] Y4ATEE5E& 1A Sepidermidis7}
34.4% 2 7} 2o] R Egoen 2c-e-L Shomi-
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%olAch. e v d¥F dd¥e= S
ebidermidis, S.heaemolyticus, S.simulans TZo] &3]
B2 s om (P<0.05) Shominis, Sauricularis, S.
capitis, S.cohnii 2 Ssciuri & L GHFEAA £3)
¥ 5 AH(P<0.05).

3) CNSTEZ A FFA PA48&L B penicil-
lin 96.9%, cephalothin 75.0% , ampicdillin/sulbactam
70.3%, oxacillin 70.83%, tetracycline 67.1%, erythro-
mycin 48.4% © 2 chebA] W4 ek o]
W8 vancomydnATFE 1.6% o1tk TF
g FFA WSS B o8 gAd g
Agol /M ERXE TFL Shaemolyticus) AT}
Penicillin®} oxacillin®l] o & WA &-& S haemolyticus,
Sepidermidis L S.simulans?} S.auricularis, S.homi-
niso] B3] Este v (P<0.05) 718} ampicillin/sul-
bactam, cephalothin, ciprofloxacin, dindamycin, ery-
thromycin, tetracyline ¥ trimethoprim/sulfametho-
xazoled] th¥ FFA WAEEL dFd w&t &
A Ve

ZeH o2 CNsEF TER R FTA B4
HAALE 3t CNSEE S AEg Jan AE T
g =go] @ LR AlmdEn.
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