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Isolation Frequency of Staphylococcus species from Clinical Materials

Hyun-Sung Shin' and Youn-Bo Park®

Department of Clinical Laboratory Science, Shin Hyun-Sung's office, Daejeon 301-775, Kore®,
Department of Laboratory Medicine, Chungnam National University Hospital, Daejeon 301-721, Korea®

The total number of clinical materials collected from Dec 1, 2005 to Nov 30, 2006 in C. hospital was
63,133. Among these materials, the isolation of Staphylococcus spp. was 5,252 strains. The proportions of
Staphylococcus species infection were as follows ; 46.7% in S. aureus, 39.3% in S. epidermidis, 4.7% in
S. hominis, 3.8% in S. haemolyticus, 2.9% in S. capitis and 2.5% in others. Seventeen strains of
Staphylococcus species were identified with an isolation range of 0.02-46.7%. The isolation ratios of
Staphylococcus species were 7.8% (2,134/27,362) in female, 8.7% (3,118/35,807) in male and 8.3%
(5,252/63,133) in both. The age-related frequencies of Staphylococcus species were 22.1% in the 60-69 year
group, 19.3% in the 70-79 year group and 17.1% in the 50-59 year group. The isolation ratio of the 0-49
year group to the 50-over 80 year group were 1.74 times in female, 1.92 in male and 1.85 in both. The
isolation frequency of Staphylococcus spp. was at its highest in April (9.9%) and at its lowest in February
(6.8%) according to monthly analysis. According to seasonal variation, the isolation frequencies of
Staphylococcus spp. were 27.0% in Summer, 25.9% in Spring, 23.9% in Fall and 23.2% in Winter. The
clinical departments showing over 9% isolation rate against Staphylococcus spp. were critical care medicine
(12.9%), department of pediatrics (11.6%), department of urology (9.8%) and department of neuro-surgery
(9.1%). On the other hand, the lowest number was observed in the department of family medicine. The
clinical material showing over 15% isolation rate against Staphylococcus spp. were 32.1% in urine (random
urine and catheterized urine), 20.6% in blood and 16.0% in sputum.
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Table 1. Distribution of Staphylococus species isolated from
inpatients and outpatients

. In-patient  Out-patient Total
Species
No. % No. % No. %
S. aureus 2,317 534 134 146 2451 46.7
S. epdermidis 1,396 322 673 733 2,069 39.3
S. hominis 235 54 11 12 246 47
S. haemolyticus 132 30 70 76 202 38
S. capitis 148 34 4 05 152 29
S. warneii 36 038 8 09 44 08
S. lugdunensis 13 03 8 09 21 04
S. xylosus 11 02 3 03 14 03
S. simulans 7 02 4 05 11 02
S. saprophyticus 8 02 2 02 10 02
S. sciuri 9 02 0 00 9 02
S. cohnii ssp. 8 02 0 00 8 01
urealyticus
S. auricularis 5 01 0 00 5 01
S. chromogenes 3 0.07 0 00 3 0.06
S. kloosii 3 007 0 00 3 0.06
S. cohnii ssp. cohnii 2 0.04 0 00 2 0.04
S. intermedius 1 0.02 0 00 1 0.02
Unidentified spp.* 1 0.02 0 00 1 0.02
Total 4,335 100.0 917 100.0 5,252 100.0
% 82.5 175 100.0
* Unidentified Staphylococcus spp.
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2171 82.5% [, | SA}r} 17.5% G T YA skR} A Table 2. Distribution of Staphylococus species isolated accor-

ekl Beld WoE 002-534%%1, 549 7% ding 10 sex
< 17%°l, 7% v/l 17Ah et T =gt Speci Female Male Total
pecies
o] &L 0~642%H1, TAHE TEL 10E0UTh No. % No. % No. %
A A A] TEATFO] Bl 0.02-467%H, = S. aureus 841 394 1610 51.6 2,451 46.7
1 2zt dutel &S 0.02-467%%, 5 S. epdermidis 977 458 1,092 350 2,069 39.3
AE 7L 175H F3v)/d0] 15Ht(Table 1). S. hominis 136 64 110 35 246 47
S. haemolyticus 84 39 118 38 202 38
B . S. capitis 43 20 109 35 152 29
2) I=Ge] AEEYE S. warneii 22 10 22 07 4 08
TEeFo] AEEE S oJxle] S 0~39.4%9 T, S. lugdunensis 7 03 14 05 21 04
- - or maro S. xylosus 5 03 9 03 14 03
o] & 157F°] FRHUG. A B =&l S. simulans 4 02 7 02 11 02
0~-51.6%P, I F TH/E 7L 1729 5Ho] otd S. saprophyticus 6 03 4 01 10 02
- Lo i eor re S. sciuri 1 0.04 8 02 9 02
177 AT F AAA Trdte] e S. cohnii ssp. 4 02 4 01 8 01
0.02~46.7%%111, ©] T TAE TT 17F°|1, V] T4 urealyticus
_ S.auricularis 2 0.08 3 01 5 01
H 1957 ok WA 9 FE HA o mE XAt S. chromogenes 0 00 3 01 3 006
88 ox7l 7.8%(2134/27326), HAE  8.7% S. kloosii c 00 3 01 3 006
I S. cohnii ssp. cohnii 1 0.04 1 005 2 0.04
(3118/35807) o1, Hi HAZE= 8.3%(5,252/63,133) % S. intermedius 1 004 0 00 1 002
tKTable 2). Unidentified spp.* 0 00 1 0.05 1 0.02
Total 2,134 100.0 3,118 100.0 5,252 100.0
3) T €Y Hy un * Unidentified Staphylococcus spp.

Hol= o217} 6.7~9.5%% 01,

0.3% L, F HANME 6.8~9.9%th 9.9%, HAHE 4¥€2 103%8oH, FUAAe 49=
d 2o oah= 8¢ 9.9%, 49 9.5%, 11¥ 9.9% At 7 WA EElE 22 oAUt 124 6.8%,
9.5% L, ‘FAE= 490] 10.3%, 129 9.8%, 8Y 9.6%, 7 A 2490] 5.4%Q0H AR e 290] 6.8%ATH
¥ 9.1% Tolal, Fo WA A= 449 9.9%, 8¢ 9.8%% (Fig. 1).
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Fig. 1. Monthly distribution of genus Staphylococcus isolates.
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Fig. 2. Seasonal distribution of genus Staphylococcus isolated from clinical materials.
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Fig. 3. Age distribution of genus Staphylococcus isolates.
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Table 3. Sources of Staphylococcus isolates

Female Male Total

Sources

No. % No. % No. %
urine, random 712 334 769 24.7 1,481 28.2
blood 429 20.1 642 20.6 1,071 20.4
secretion, sputum. 271 12.7 572 18.3 843 16.0
wound 173 8.1 364 11.7 537 10.2
nasal swab 115 5.4 164 53 279 53
urine, catheterized 88 4.1 114 3.7 202 3.9
others, catheter tip 73 34 94 3.0 167 3.2
other 39 1.8 66 21 105 2.0
closed pus (abscess) 24 11 48 15 72 14
throat swab 18 0.8 50 1.6 68 13
tissue 21 1.0 33 11 54 1.0
secretion, open pus 12 0.6 41 13 53 1.0
body fluid, other. 28 13 19 0.6 47 0.9
discharge ear 23 11 24 0.8 47 0.9
Cervix. 40 1.9 0 0.0 40 0.8
discharge, eye. 16 0.7 23 0.7 39 0.7
bronchial aspiration. 14 0.7 12 0.4 26 0.5
body fluid, CSF. 5 0.2 18 0.6 23 0.4
body fluid, pleural. 3 0.1 19 0.3 22 0.4
body fluid joint(synovial) 6 0.3 10 0.3 16 0.3
body fluid, peritonial(ascitic) 2 0.1 11 0.3 13 0.3
body fluid, bile 2 0.1 7 0.2 9 0.2
urine, Folley or Nelaton tip 6 0.3 4 0.1 10 0.2
urine, morning first 5 0.2 2 0.1 7 0.1
others* 9 0.4 12 0.4 21 0.4
Total 2,134 100.0 3,118 100.0 5,252 100.0

* These sources were presented isolation frequency of staphylococci lower than 0.1%. contained body fluid, pericardial, body fluid, thora,
discharge, vaginal, discharge urethral, bone marrow, secretion, gastric juice, dialysate, suprabubic asprate

AL, FAFE 0~24.7%0] o1, Fd AA= 0.02~28.2%
At 10%0] Fe|HA= ARt F2H94H 33.4%,
gl 20.1%, TF7IEHET o] 12.7%RA L, FAkol
e T2 AW 24.7%, E 20.6%, 7|EF AXEHE
11.7%23, Y AAMe FFYALH 28.2%, I
20.4%, TF71ERIEY AT 16.0%, 7IEMIAHEHIE
10.2% % tHTable 3).

AJ%HJM 8.5%, zzﬂlH

JJr 8.3%, Xé@éﬂﬂr 5.3% AtKTable 4).
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Table 4. Isolation frequency of Staphylococcus spp. from clinical departments

Departments No. % Departments No. %
critical care medicine 678 12.9 psychiatry 76 15
pediatrics 608 11.6 cardiology 72 14
urology 512 9.8 endocrinology 58 11
neurosurgery 480 9.1 plastic surgery 41 0.8
renal medicine 444 85 dermatology 37 0.7
pulmonary medicine 434 8.3 ear, nose & throat 33 0.6
orthopedic surgery 280 53 pediatrics urology 25 0.5
gastrointestinal medicine 275 5.2 obstetrics & gynecology 18 0.3
internal medicine 226 4.3 gynecology 16 0.3
general surgery 215 4.1 delivery room 12 0.2
infection disease medicine 206 3.9 ophthalmology 11 0.2
hemtooncology 204 3.9 rheumatic medicine 9 0.2
neurology 170 3.2 rehabilitation medicine 4 0.1
chest surgery 106 2.0 family medicine 2 0.0
Total 5,252 100.0

(Goshi, 1961), B2+ 4, A=oll= A4,
&, HF9, A, 24,
2 A4 sEE (3 1 1961;
1975; ©], 1978; Joklik 5, 1992; 7 %, 2002), =&,
o, AdeES dol= 497 Atk (Todat Takeya,
1974; W3} -, 1978; ©], 1978; Toda$} Takeya, 1982
Joklik 5, 1992; th3tu] &8s, 1997). H Aol
EWAATF7E dER A (e A, 1999; A F, 1999; ©]
S, 2001; 7 &, 2002; A 5, 2002; & 5, 2003; 77} A,
2004) A2 A S A& o]l aFH (0] F,
1975), o]#1dk ol o] s W7 (Schaberg 5, 1991;
Joklik 5, 1992; tishidzrAve|sts) Hadzxade 4
B A9 3], 1997) £3] =% (Schaberg 5, 1991), ¥ &
HH 5, 1971) TS 4, AF Al F2a 7
9 Z4ESo s 28379 AW 52 /1Y
A Adste EAoltke] &, 1975).

2 27HA] Sl A E2]9 Staphylococcus: S. aureus,

S. epidermidis, S. haemolyticus, S. hominis, S.

fex]
=

=
[e)

lug-
dunensis, S. warneri, S. saprophyticus, S. schleiferi, S.
intermedius, S. hyicus, S. capitis, S. cohnii, S. simulans, S.
auricularis S. xylosus, S. sciuri, S. caprae, 5 17%°]H,
coagulase 4 T2 S. aureus, S. intermedius, S. hyicus,
S. schleiferi subsp. coagulans(Forbes %, 2002)2 Y3k

oJmle Al CNSE ©|& 47FS AL Zo= AlRH
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CNSt 2@ Ft 3} ko] e Aoyt a7t gle
B4 B3 (commensal organisms) & 7HEE
A32(Joklik 5, 1992), CNS2] HAA EA7} 2 A 2|5 A
ekokth(o]l &, 1995). o|RE FHI HlarAY, HAE
(prosthetic dervies)@} A Solgt 7FHe] g1z A
CNsel o] dHe= Fashd J7ksta sl

(Andriole9} Lyons, 1970; Joklik 5, 1992). o]& & Al
A A=k (Mackenzie, 1927; Stich, 1932; Rose %,
1940; Resenkov, 1959; Brandt$} Swahn, 1960; Quinn,
1966; Geraci 5, 1968), &3 (Herbst2} Meriks, 1945;
Kelly2} Farrell, 1951; Smith 5, 1958; Callaghan %,
1961; Schimke %, 1961; ©| &, 1975; ©] &, 1990), & &
<95 (Pereira, 1962; Roberts, 1967; Miitchell, 1968; &
3} o], 2003), = (Erickseny} Falls, 1944), 3
S(carvenus sinus) X3} k< (Kelly<} Farrel, 1951),
ventriculoatrial %<1 4 7+ (Noonan3} Ehmke, 1963;
Perrin} Melaurin, 1967), 34714938 F59(Kim &,
1998), 7|e} % 7HHEREE 7 Rart JJtk(Corse
o} williams, 1968; & 5, 1969; B}, 1970; =} &, 1972;
1l 5, 1974; ©] 5, 1995; 7] 5, 1998). o]’} & CNS
Wl 7)1 d e 52 8918 slime(adherent biofilm)3 4 o]
CNS<] slime 342 acid mucopolysaccharide”} =W
& A E Wl A FESt] o JeIt ojuhs
tol 59 A28 tA| o} A
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o] 82 H4 sl=d Ac(Pfallere} Massanari 1986;
Quie®} Belani, 1987; ©] &, 1995).

AFHA NN BEEe Tedte 28-S 2K1970)
2 37.4%, 2} 5(1972)& 21.0%, & S(1973)2 29.4% =
7H¢ BA Bkl glom, ml=eA| Schaberg 5(1991)
2] National Nosocomial Infection Systemol]A] ¥ -17+<d o]
ME 19.0%= 7HE e §l=rt 2 dolth XY
TE9 TN T Murray 5(2003) o= 3552
17 subspecies(¢}£)7}, Forbers 5 #31(2002)0l= 17%°]
71Z2HAch 28y Ao Yol HiEE CNS

+ S. epidermidis, S. haemolyticus, S. hominis, S.

capitis, S. simulans, S. auricularis, S. sciuri 5 7%&
Fagar(e] 5, 1995), 7] 5(1998)2 S. epdermidis, S.
simulans, S. hominis, S. haemolyticus & 4%-& HI13}
o} £ ZAMAE S aureusE E3FEIA 1750 AT A2
AR YA ol e A2 Az
gl 71
1970; = &, 1972; & 5, 1973), S. epidermidis= CNS
T 7P W=7 28 dFolm(o] 7, 1995; 7] 5, 1998;
3} o], 2003), °] 5(1995)2 CNS % S. epdermidis
61%, S. haemolyticus 21%, S. hominis 5%} 2™, ¥} o]
(2003)= AWolA EZl® CNSe EIiF 55 T S
epidermidis7} 49.5%, S. haemolyticus 16.5%, S. sapro-
phyticus 13.8%°|3th £ FAlol|A] S. aureus’} 46.7%=
Xodit T 7PE =9k, S, epidermidis’t 39.3%% F
HAZ ok A S epidermidiss =E CNS =
73.9%(2069/2801) ST, 183 YA HEHE Tw
&t 5 S. hominis 4.7%, S. haemolyticus 3.8%, S. capitis
2.9%¢]a1, 7]E} CNS 7} 0.02~0.8%%th. A <274
A TEUo] Halse o7} 7.8%(2,134/27,326),
A= 8.7%(3,118/35,807) = ‘Aol A F7ksE o]t
TE TEloe AA7 15%, As165o2 dy 1t
o Zpole (AUTE X Gt L EE WIEZRAMA 8
47} 9go] A e (2l F, 1982; 41, 1983; 41 7}
2, 1985) £ ZAlA = 4€0] 9.9%E 7 =3koH,
243 2poo]7] S 8YE 9.8%E °]E Hie} 2

=3kar(

Tge] AEE EYRE ZARR A oFo] 7}
& =skor(d 5, 1982; 4, 1983; A I 2, 1985), £
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0.0%= 7P St £ ZAMA 7P W& A8 10
7t 2.9%= 7P wkd A, 70ti(A T, 1982; 4,
1983), 60t 7H(2l I} 9, 1985)71F Hths Hale A ¢}
5o HarwsTtd e dARTRe HAAT o

Aoz &9t
zEakEe] gad Felgdld wol 71 Erhw

HuEs Al 5(1982), 2} 5(1972), Schaberg 5-(1991),
5(2000), # 5(2002) o] R o1} A1(1983) HI X
qAE Amo] 7Y wokoH, T F MAR 3T &
HE WE7} 52 AA Fo shuo|H(A} &, 1972), ©]
5(1995) CNS9| A & o] 34.1%, 0] 21.6%°]
a1, W8 8.0%%it}. Schaberg 5(1991)S AW 7F ol A
S(pus)@ 7 ol BATE B ZAbA B o &AW
(S 729 2w)o] 32.1%=2 7 Beka, do
A 20.4%, A 16.0% AT A EHED Fo] 10.5%
24, 2wo] Eolthe A1(1983)9] Harshs AX|EL
Ur B uzpe] wheh zpo]7b AL, AR(A], 1983), E(=
, 1972; 21 5, 1982; Schaberg %, 1991, 7 %, 2000;
, 2002), %ﬂ %(Schaberg 5, 1991; ©] 5, 1995;
5, 2002) 5o L+7} 2ottt Ay} §& 7|80 Eo
%_( 002)_% = q._O_oi l-:oh;}‘ ﬁ\:O]—-ﬁL_q 1-?_/\-]
&S SFY87(12.9%,) AoFTH11.6%), Hlx7]
749.8%), A4 L)F} (9.1%)0l 4] He] BEr} E9th F5
oHto] MRSA, MRSEE E& THA LH”%LP&’H(E T
1995; 7] %5, 1998; 7 %5, 2002; ¥} o], 2003; & 5, 2003;
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Z 5, 2004), v]=r2o] 749 YNG9 LLZ S, aureus 10%,
CN57} 9% E=roll s Uiz e] 19%(Schaberg

5, 1991 0|13, $ElUetell M= 21.7%(S. aureus 17.2%,
CNS 45%)(tHeH8 7 a#e]srs] Hadxtaae] ez
AF 91993], 1997) 2 7 Eohs HS Zetetar, gighE )
AadEsts] WaAnddy HuEERAN AL3](1997)7k
1979~19951 Ky ZAbol| A WA AA| EAE it
2 3 A 5.6~155%z}F FATE o] Al du)

e AELG I Zole H(A %, 1909; 4 5
2005) ZersIA AHA BAFABAE o} B
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