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Detection of mecA in Strains with Oxacillin and Cefoxitin Disk Tests for Detection of
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Background : Cinical and Laboratory Standards Institute (CLSI) recommends the use of cefoxitin
disks instead of long-used oxacillin disks for screening methicillin-resistant isolates of staphylococci.
The frequency of discrepant results and accuracy of the tests were evaluated by detecting mecA
gene.

Methods : A total of 3,123 Stapylococci isolates from patients in Severance Hospital were tested
during September 2005 to August 2006 by the CLSI-recommended test using both cefoxitin and
oxacillin disks. The mecA gene was detected by PCR and the oxacillin minimum inhibitory concen-
tration (MIC) was determined by using agar dilution method for the isolates with discrepant tests.

Results : Among 1,915 S. aureus islolates tested, one isolate was resistant to oxacillin disk but
susceptible to cefoxitin disk; the isolate did not have mecA gene. Another isolate susceptible to oxa-
cillin but resistant to cefoxitin had mecA gene. Among 1,208 coagulase-negative staphylococcal
isolates, 15 isolates were resistant to oxacillin disk but susceptible to cefoxitin disk; the isolates did
not have mecA genes. Two isolates susceptible to oxacillin disk but resistant to cefoxitin disk had
mecA genes. Among the 16 Staphylococcus isolates that did not have mecA gene, 15 isolates had
the oxacillin MICs of <2 ug/mL and were considered as methicillin-susceptible, while 1 isolate with
the MIC of 4 ug/mL was considered as methicillin-resistant.

Conclusions : Overall, 1.9% of staphylococcal isolates showed discrepant results when the screen-
ing tests were performed by using oxacillin and cefoxitin disks. None of the isolates resistant to oxa-
cillin disk but susceptible to cefoxitin disk had mecA gene. In conclusion, the cefoxitin disk test is
more reliable than oxacillin disk test in screening methicillin-resistant staphylococcal isolates.
(Korean J Lab Med 2007;27:276-80)
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mecA A AdoR Qg W F3AE 7H penicillin
binding protein (PBP) 2a A3} A-lactamase A4, F=9
213148 Hojrmgl= HEE PBP AAd 93 Aow 4HA
ATH1, 3], WA, mecA FAAE FAFOZH, Staphylo-
coccus?] methicillin WAS & & oL, JAuABE AR
ME #eAd ARAQ o] f& oxacillin YA AFHE e
AHE-3k5ATh

2004'd Clinical and Laboratory Standards Institute (CLSI)
+ methicillin WA Staphylococcus®] 7A%S 98] oxacillin
HBUE= cefoxitin T2 AFE-S @ASATHA4]. S, aureus 7%
T U223 g A 7H SR Zolrh Yo, cefoxitin T
248 ANES 237} oxacilin T]A2A BT #A=317] Ari 49
A 9t} &8 Staphylococcus lugdunensiss cefoxitin T)2~3 1
< Agst, 9AY B57|EL S, aureus$t FLIALE 1 ©]
f+= S, lugdunensiss mecA SR} §le A4 o5l tig
oxacillin #2AJA %% (minimum inhibitory concentration, MIC)
7} 05-2 ug/mLoI7] WEolgt SHuH5-7]. & S lug-
dunensisE A 93} coagulase-negative Staphylococcus (CNS)
of thalA+= cefoxitin T]227} oxacillin TJAIHTH AF Eo)
7} %7) W&o cefoxitin TAT AMES ARt 18
U AR A3LAEL CNSY methicillin WAS cefoxitin T]2~3
2 AT o 95y RS A4E B oE His v
[3], & PAE AAMAAME 7 taad AEHY AE A3t
02 448 5 48 & ek I, £ Aolxe Sta-
phylococcus 2] methicillin WAS cefoxitin®} oxacillin T+
t2az Age 43, EYXE Hole Ao mecA 34 7
%3 oxacillin MICE Al@3te] 7 A $ibHe Z34E v
s7Ksisic
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200591 99FH 200613 8U7HA] MBFAHY $hxte]
Ao A B2 % Staphylococcus 3,123F(ZEE2F A
°F Atk #F TS WA A g o
Y CNS & AL urease, trehalose, xylose, maltose, suc-
rose, ornithine decarboxylase &< ©]43 Alglehs] wWhs} 2
0] webr Vitek GPI (bioMerieux, Durham, NC, USA), &
T 16S rRNA §7I1ME #4% ol &kt

Oxacillin?} cefoxitin TJAIR A|ge Az} @9 45 =
HEo] glojA Aol 7Hsatid dFoll thelA mecA
A2} AZ T oxacillin®] MICE A& &lith

mecA A4 43S A4 BARANN 22

o], S 100 pLol eI FRAS F

92 T 13,000 rpmell A 18 & g 5, A
2319 th %3 DNA 1 uL 9 mecAl, mecA2 primer
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(Bioneer, o7, =) 77t 1 ul A, S5/F 17 L g 2ol %
3 20 uLE PEY, Premix WHE Egtelo] o] 2 49)ch
mecA AR} primer+ mecAl (ATGAGATTAGGCATCG-
TTCC), mecA2 (TGGATGACAGTACCTGAGCC), PCR
139 PreMix ¥He £391(10 mM Tris-HCI (pH 9.0), 15
mM MgCly, 40 mM KCl, 1 U Tag DNA polymerase, 250 uL
dNTP) (Bioneer, thA, 31=)& A3 TE Thermocycler (Ep-
pendorf, Hamburg, Germany)& ©|-&3}] PCRE A3 3sich
PCR WH3-271& 94°C oA 57k A1 ., 94°C 9lA] 30%, 55C
A 30%, 72°ColA 302E 303] WHAIFIL, 72°ColA TR
HAATE SHAE 10 uLE 1% oPIR 2= Ad YWY, 05%
Tris-borate bufferd|A] 2587+ A7) =38t UVsliA] B=3a}
ATH1, 4, 6],

Methicillin W4 #&2 CLSI t23 IO A@ssint
(4] g&d e E AgAFste] EYX AFHE Bd S au-
reus 258 CNS 1759 thaiA+= CLSI 314 0 2 oxacillin
MICE AlEetdtH4l. At A= Al g 7)) Fetoly Agt 54
& FASATE A E SlsiME S aureus ATCC 292139
W5AE EA0) AR

2

S. aureus 1915F 9| oxacillin®} cefoxitin E5o] A<l
TFe 11215(585%), 2749 o5 T7357(404%) o1t
(Table 1). F YA AEZN} 2LdA k= d5< 215(1.1%)
A, o] F BHaEo] glojA AAo] 7Fsd AL 6573t Oxa-
cillinol] WA o)1, cefoxitinoll ZFAel 145(07%) = 455 A
NAsFES W], 35 oxacillin® cefoxitind] 25 WAolUT
mecA FRAF FgoliTh YAl & F& oxacillind] WA, ce-
foxitindl 740190, mecA A SA4d0ISiTh whAS oxa-
cillinoll 244, cefoxitinell WA 45 75:(04%) % 255 Al
A AEARE W, 3 F= oxacillind cefoxitind] EF WAo|RT
mecA 37 FJolth. thE & FE oxacillindl] T4, cefo-
xitindl] WA012, mecA FAAR= WA IUTH Table 1, 2). A
AE Al BYAE BHE 25l tieiA oxacilin MICE A3t
e o, mecA AR Y FFE MIC7F 8 ug/mLolUY,

Table 1. Frequency of cefoxitin and oxacillin disk tests for sc-
reening methicillin-resistant Stapylococcus

S. aureus (N=1,915) (%) CNS (N=1,208) (%)

Cefoxitin

Oxa-R Oxa-S Oxa-R Oxa-S
Resistant 1,121 (58.5) 7(0.4) 768 (63.6) 6(0.5)
Susceptible 14(0.7) 773 (40.4) 42(35)  392(32.4)

Abbreviations: CNS, coagulase-negative Staphylococcus; Oxa-R, oxa-
cillin-resistant; Oxa-S, oxacillin-susceptible.
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Table 2. Detection of mecA in strains with discrepant oxacillin
and cefoxitin disk tests

Zone diameter (mm) Oxacillin

No Species Oxacilin ~ Cefoxitin TEERMIC (ugimL)
1 S. aureus 6 27 - 4
2 S. aureus 18 12 + 8
3 S. epidermidis 15 28 - 05
4 S. epidermidis 27 20 + 1
5 S. hominis 13 28 - 05
6 S. hominis 18 20 + 05
7 S. lentus 13 29 - 05
8 S. lentus 14 27 - 0.5
9 S. lugdunensis 12 29 - 05

10 S. lugdunensis 9 27 - 05

11 S. lugdunensis 13 27 - 05

12 S. lugdunensis 13 29 - 05

13 S. lugdunensis 13 29 - 05

14 S. lugdunensis 14 26 - 05

15 S. lugdunensis 14 27 - 05

16 S. lugdunensis 15 30 - 05

17 S. lugdunensis 15 29 - 05

18 S. lugdunensis 17 30 - 05

19 S. lugdunensis 17 33 - 05

Abbreviation: MIC, minimum inhibitory concentration.

mecA AR 349 F5= 4 pg/mLo| Tt Table 2).

CNS 1,208F = oxacillin®} cefoxitin BFo] WA d4F+=
7687(636%), AT e 3925(324%) 019tk F "X
a NAANE BAA G 45T B8F(40%) 9L ©] T B
w0} glolA AAIR o] 7hHgd A 24F Ak Oxacillin®l] W0l
3, cefoxitind]l Z5AQ 42F(35%) F 4FE ANFANS
], 735 oxacillin@ cefoxitinol] BF WA 01T, mecA 4
A= oIl 175 oxacillindl] WAL, cefoxitinell #4AJo
Y o5 BT mecA FAA= £40]th Oxacillind] 7F
A, cefoxitindll WA #F 65(05%) F 255 A8
o, 25 o]d¥} 72 AFAE BHY, mecA FAAF FoIAU
(Table 2).

T U2 AgAd EUXNE EYE CNS &2 S. lugdunen-
sis7} 115¢, Staphylococcus epidermidis, Staphylococcus homi-
nis @ Staphylococcus lentus7} Z+2F 252401913, YwH=RA] 25
T CNS7} ofd tE g5z dHH o] AsArHTable 2).
CNS 1750 )M oxacillin MICE A&&HS wl, mecA
AR 349 25= MIC7F 242 13} 05 pg/mLolRY, mecA
FAA 249 155 EF 05 pg/mLolAtH Table 2).

1d St AN 29 Staphylococcusel] thate] A A]

X A ol EUXEE 19%E T
t}. S, aureus I59 BYAES 09%°]3, CNSY BUA &
2 34% 2 FHE A

— [
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A E ZAAL A methicillin WA Staphylococcus 7%
= 91814 oxacillin H23 Shbe] dE o] §Eo] girt T2y
mecA FAAE 7} Staphylococcus©| A9t oxacillin T2~ E
AESA Eol= 497 A=, ol oxacilline] PBP2a2] A4
o #Ad= mecA FAAE A LEAF]7] dTolth8-10].
E3] heteroresistant methicillin WA S, aureuss mecA ARk
£ 7L o, Algdfel 242(107-107) Tro] fAAE W
H3AY, mecA FAAE LEste ol o =A S48k me-
thicillin <402 23 sj4als 457F BAsH "1l 12].

& AFolA F t2azte] BYAE Hole #F F, oxacilin
of ZHAolHA, mecA RS 7K e AF-BF)E 4
gAoz A=, ol $2lUetl heteroresistant methicillin
WA Staphylococcus oF7}F 213, thAIE homoresistant methi-
cillin WA StaphylococcusyS A&l 4= At 12-14], 6wk
o, mecA FAANE 7IA T YA FOHA, oxacillind] WAS H
ol A%, B-lactamase?] st 5o2 UAS HolE= bor-
derline oxacillin-resistant Staphylococcus® FAE+ #5(16
F)E dNHeE B & AUH1L, 15]. CLSIE o|¢ 2
o] mecA FAAE 7KL YA FAW, ZEA o2 WA 71A
S A E AS7Y 97) W2, Staphylococcus®] methicillin W
g 75 HuskEd 1ol oxacilin MIC Al@s A78k3ith
mecA FRAE 7L YA ¥, cefoxitin T2 A|F A7t
g olH2hE, oxacillin MIC7F 4 yg/mL o4 woll= me-
thicillin WA Staphylococcus®.Z, 2 pg/mL |5t W= methi-
cillin 7402 HysjoF gk stivH4].

20043 CLSI+ Staphylococcus®] methicillin WA A&S ¢
3l oxacilinHtt ¥ A&t AFE Ho|E cefoxitin TJAT L] A}
4 AA3IATE Cefoxitine mecA 3% F&o 9lof 7t
S QIAE, methicillin WA Staphylococcus A& glolA, =
WE(97-100% ) 9 501%2(99-100% ) & EATHY sk 3]

2, vAE AAMA F Y k] AJoldt AFE B
S u, methicillin WA S, aureus T=ol] oj&-0] YT, o
AFAEE CNSOl thet methicillin®] WA SF-E 718 o
cefoxitin .t} oxacillin®] 237} o A3} =7 &L AA|
SFATH3].

= Aol M= 197 £2]8 Staphylococcusoll A 5+ 2= 7t
9] BYUXA|-go] AA| StaphylococcusNA 1.9%, S. aureus®} CNS
oA 242t 09%. 36%= FRHJ ELAE BYQ #4578 F
gxd o AAIEEES woll o]dg g ARE B
=, ol vz AAd Ao #=57E IA Ad A=,
ArAe] W eAjet Azte] Hek 2l F tad A
W A RBAFA AN FAE £E AJolg Holg Atdde 7Y
o A3E Boh 7 tad 7l EYAE Bole S aureusol
A mecA AR 75 AU Wl cefoxitin®] A zhot
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mecA FrAAE 7HAAL YA G OHA, cefoxitine] 743
165 ol 155E oxacilin MIC7} 2 pg/mL o3, o
4 pg/mLolth &, oxacilin MIC7} 2 pyg/mL o|3}Ql 5
cefoxitin T2 AJEW Aze} RE AA5ko] methicillin 244
o2 By £ glh I $ FF oxacillin MIC7F4 pg/mL
02 mecA AL 7HAAL A ¥AIT, methicilin W4 Sta-
phylococcus@ B3 okt S} TH 4], o] methicillin WA 7134
Zoll, mecA FAA 9ol B-lactamase A S 722 tE Y
A 71Ael ofgk Aoz A7E )

B Ao ME cefoxitin® oxacillin T3 AEWe A7}
Y5k ol el mecA FHA9} oxacillin MIC 7AAF
T O3 AFHS v 971819l Cefoxitin T2 AJE
9 2 methicillin WA StaphylococcusE AZ8HA £33 7437t
5(0.03%) AR, IFE-2 cefoxitin T2T AlEY 2
o} A5k b AR A cefoxitin? oxacillin®] 23}
7A2d), cefoxitin®] A7} o AWAo] 9= Ao W

ok T AR AAMAOA cefoxitin T]ATE T
AR AHESh= Zlo] ZA| A olgkal A= ST
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H{Z : Clinical and Laboratory Standards Institute (CLSI)
+ methicillin WA Staphylococcus®] 71&S 9841 oxacillin
HUh= cefoxitin T3 ARG A48l ok & dAFelxe
F H2el g methicilin WA AE AEH 7l BIAE B
o= WS YolH T mecA FAA ZHAALE AlFgoZA F ¢
23 9] A vl Prlesich

HHe 1 20051 9¥HE 2006 8E7HA] AAAA EEE
Staphylococcus 3123F(ZEEHF A|9))E ez st
Methicillin WA-& oxacillin®} cefoxitin T3S o]-&3}e] CLSI
t23g o Aeth 7 AIFART BEUAE Bl 75
o -+ mecA §4A PCRF oxacilin FAAAITEE A
atoirk

Za} 1 S, aureus 1,915F =9l oxacillindl] WA, cefoxitindl]
Aol 15+ mecA F4AF SA0IAA., oxacillindl] 74
A, cefoxitine]l WOIAH T2 15E mecA F42 oI
t}. Coagulase-negative Staphylococcas 1,2085F 5l oxacillin
of WA, cefoxitinell 74391 15FE mecA AR S0l
U 2F & oxacillin®] 7HFAl, cefoxitino] WAJ©1913, mecA
FAA FoIAt mecA FAA 54930 165 Fol 15FF oxa-
clin HAGAFEL 2 yg/mL |82 methicillin 7443 C.
Uz 15 4 ug/mLE methicilin WA L2 HA =S

ZE : Methcillin WA Staphylococcus A% 014 oxacillin
# cefoxitin H127 AJE A EUAES 19% = FAHEUL
Oxacillin®] WAo| T cefoxitindl] ZAQl #5 Zo| mecA 4
Ab FAOl d= YO, cefoxitin T2 AlERo] O A 85}
o eE Rl
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