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Comparison of mecA Gene Detection with Susceptibility
Testing Methods in Coagulase Negative Staphylococcus According to
the New NCCLS Guidelines(1999)
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Background : Coagulase negative staphylococcus (CNS) spp. is a major pathogenic organism of
nosocomial and community-acquired urinary tract infections, and causes infections in the
immunocompromised host, and, in particular, bloodstream infections in patients with indwelling
devices. High prevalance of methicillin resistance has been noticed in CNS which also have been
recognized as an important multidrug resistant pathogen. The optimal phenotypic method for
detecting methicillin resistance still remains controversial, and new guidelines for detecting
methicillin resistance of CNS was proposed by NCCLS in January 1999. We evaluated the
relationship between mecA gene by PCR method and antimicrobial susceptibility tests according to
the new NCCLS guidelines.

Methods : A total of 82 CNS isolates were examined for oxacillin MICs and penicillin MICs by disk
diffusion and agar dilution method according to NCCLS guidelines, and detection of mecA gene by PCR.

Results : In disk diffusion method, 66 strains (80.5%) and 63 strains (76.8%) showed resistance to
penicillin and oxacillin, respectively, and in agar dilution method, 71 strains {86.6%) and 53 strains
(64.6%), respectively. In PCR method, mecA genes were detected in 49 strains (59.8%). Comparing
with mecA gene detection by PCR method, the sensitivity of disk diffusion and agar dilution method
was 95.8% and 89.8%, respectively. However, the sensitivity of disk diffusion and agar dilution
method was 65.3% and 75.5%, respectively using previous NCCLS criteria.

Conclusion : The new criteria of NCCLS detects the methicillin resistance induced by mecA gene
more sensitively than the previous one.
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Table 1. Revised NCCLS criteria for the determination of methicillin susceptiblilty of CNS (NCCLS M100-S9, January 1999)

Antimicrobial Disk

agent content —
R
. Methicillin or S5ug
Previous .
Oxacillin lpg
1999. 1. Oxacilli ] <1,']
Revised ractim HE T

Disk diffusion Agar dilution
Zone diameter(mm) (MHA supplemented with 2% NaCl, pg/mL
s R J
10-13
11-12
>18 =>0.5 <0.25

Abbreviations : MHA, M ller-Hinton agar; R, resistant; I, intermediate; S, susceptible

Holg #FE e A= WAL Role tA
WY A97t ®ol d3F ez F84 &Y. v
T BAE Y BYdA E€ CNS 59 &
75%7} methicilline] WA S Bt EanEmn xn
(1), ©]52 vancomycino. 2. N EH 1 AUt EHd
M= 1997358 32709 3ke] 218 & A 23 CNS
2] 73.0%7} methicillino] WA & B G},

CNS9] methicillin WAAZ1 A& Staphylococcus aureus
o} §AME Aoz FFET Yo (2), mecA WAH
At o3 frede dydded AMNRYE Hole
HUAY 2Feu2a PBP2a)S] AHol F WA Aol
3, 2 ¥re] Y71 H 2+ beta-lactamased] 2HF A
3. methicilline] HE MYAY HAgdYo 3ol
ZEE WolFF, 4% £571 kol YA AT}
Ziste 23" ¥o| 7 F(small colony variants, SCV)
Fol A=A 3.

CNS9] methicillin WA & A&37]) A gL
National Committee for Clinical Laboratory Standards
(NCCLS)S| A A|Alete 71 &l ey 7Hd AAj %
He o3 =%o] Ha 3, o9 e whA N A 1999
d 199 NCCLS+ CNS9| methicillin 3 A&l o
& A 71EE AR (3)(Table 1). ¥ AT E
A4 AAlA Ee]® CNS 82 F3Fo]| sl NCCLS
A N2 AN 7|Ed BE 23 FiEs §H
Mol g YA FLdHA mecA FA A
th 3t polymerase chain reaction (PCR) A& ¥ 2 3}%]
o

1. i 25

1999 64 5E 9¥7A] 4a€E A EHAANA
g4 HA A EzE CNS 828FE ditez 39y
o AlTe L AFHA W 4ld wgten, ¥
83t A% Vitek GPI card (bioMerieux, Hazelwood,
Mo., USA)Z B3 & &3l tt.

2. Cla3 =ak

NCCLSS] #H(5]d) &3 A3 2443 vl
& F 4AN7t 18mm ©]/FelH ZFA4, 17mm ©] 3]
A\ Yaoz B,

3.

rok

H MBS 0|8 FA AN S (minimum

inhibitory concentration, MIC) &3

NCCLS9] (6]l F3t penicillin GE 16-204]
7}, oxacillin® 24A17t W F A gF4le] gl A
L E MICE 39Y. Ax #BE 98l S. aureus
ATCC 292129} 3423 HALE BAld Al Ystu .

4. PCRO|| 28t LM FXAIY Y

g Y & uj A Miiller-Hinton M)z ol A 18-244]
7t o)A FA S 400 uLe] TE €394 (10 mm Tris,
lmm EDTA, pH 8.0)0] 23}l8 F =2 Eo 4L ¥ 96
TAA 1083 742 ¢ o2, 13,000 rpmol A 10837 €
A Balste AEdo DNAS A9Uth. PrimerE2€ 5 -
AAAATCGATGGTAAAGGTTGGC-3" ¢} 5 -
AGTTCTGCAGTACCGGATTTGC- 3’ & A3t} &
Z%¥ 33 DNA 1 pLo 10X ¥k 5L, 200 uM
dNTP 5 pL, 2+ primer *3(10 pmol/uL) 2 pL.E ¥ 3 Taq
DNA polymerase (5 U/uL, Boehringer Mannheim,
Germany) 0.5 pL, &/ 105 uLE ¥o| & PCR &£F
o] 30uL7} H == 3 T Gene Amp PCR system 9600
(Perkin-Elmer, USA)2 Al£3ld] FZ A, vrgxd
£ 94T 1837 HA(denaturation)A] 7] i 55T A
30237t A (annealing)A| 7] F 72CAA 1§ 302 &
3h(elongation)A] 7] & cycle® ¥ 403] WlE-3o] DNAE
ZEZNATY. FEZAE 10 uLE DNA markers} 7
1.3% agarose gell A A719E % F ethidium bromide 2
A 533bpe] FF AES YA mecA
A &4 dx FFEE S aureus ATCC 292138, ¥
A 2 FFEE S aureus ATCC 443008 A1 &35},
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U223 Ay o FAA FF4HA 23
penicillin WA (A <28mm)E& B FFE 66F
(80.5%), ZFA (GAN: =29mm) B TF= 16
Z (19.5%)Q 1, oxacillino] WA (A <17mm)
& HQ FFE 63F (76.8%), AFAF (dAd: >
18mm) € B FFE 18F (23.2%) At A MY
d o3 A B+ AAF 2 penicillin A MIC:
>0.25 g/mL)g HQ FAFE 71F (86.6%), #HFH4
MIC: <0.12 gmL)& EQl #F& 11F (134%)A1L,
oxacillind] WA (MIC: =0.5 g/mL)E B FF= 535
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Figure 1. mecA gene detection by PCR method.
Abbreviations : lane 1-7, isolates from clinical specimens;
bp, base pair; +, positive control(S. aureus ATCC 44300); -,
negative control(S. aureus ATCC 29213); M, size marker.
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(64.6%), ZAFAH MIC: <0.25 g/mL)E HQ #FE 29
Z (354%)AT}. PCR o) o3 mecA #3A A&
N e 493 (59.8%)7F FA S, 33F7F S4E B
Fig. 1). d23 aya Fd Y9 vlwelMe
A Z YA oxacillind] Aoz FAE 11749
FF7 d23 AP e WAL 2 AFHAAG
(Table 2). ‘

PCR "ol & WA fAe] wEds A
e AT BEYdAE B AL 13 FFRE
dl, o] & PCR WA e FAolR vt A #A4+
A AAA ZEAS 2l Aol 4 FHaL, PCR P
e SRy FA e FAAA Wdez
#AFE Aol 9 FATt.

1]

a

CNS #ZF L HAdE 29T Azl A
o2 Fa%A ¥ Aoz AU 2 204
AT 9EE S8 AW dATFL2 YA
9tH(7). CNSOl 9% APAFo2E HEAE E2 A
g1z ¥5 92 AAF, AW K2 AT HAF,
A A3 BARAM Y FEF, AQ T dFHT 4
yetg, 2449 28a £33 dtTF9 Fol o

Methicilline] WA < Rolx CNS TF & EuA
uat o]zt AT W E2E CNS TF9 75-
80% A=/t WS Bz BExusx vk, 8, 9].
Methicillind] Z44& HolE FFE penicillinase-A &
A Hyddes xg53te o] 93y, B 42

Table 2. Comparison between disk diffusion and agar dilution method for oxacillin(No. of isolates)

Disk diffusion

: " — Total
Resistant Susceptible
Resistant 53
Agar dilution .
Susceptible 18 29
Total 19 82
Table 3, Comparison between oxacillin susceptibility test results and greeA gene detection by PCR{No. of isolates)
gy e PCR L
MCCLS Crteria -~ s . Sensitivity (o)
Pasitive Megative .
- I’ a7 16 i
sk ditfusion 3 — = 05,9
1999 crileria® - ;
Agar dilution " = .
£ s 5 24
T ~R~ e - o I s
Disk diffusion I 5 0
Previous criteria* o 17 .
) 54 37
Apar dilution = 75.5
s 5 2
“Criterin (o detecing methicillin resistonee of CHNE by NCCLS guidelines

Abbreviations : R, resstant; 1, intermediate; 5. susceptible.
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2| &L methicillind] N WA BF & 43 A 3
A0 9ES /IR Y3 ©] WEd BFAHE 2
TFo| WA E vancomycin £ 2 X B3 AL &
< d4olojA u]=2] Centers for Disease Control (CDC)
dAre ol2|d FAtAIM ] vancomycin AHE-9] A FS
H33z gid10)].

CNS9| methicillin WA f34 7|2, 43 9 =4
< dA7A2 A EEE Methicillin-Resistant
Staphylococcus aureus MRSA)S] IR FAIE Ao
2 AZE(2). Archer 5(11]8] A7 o, B
%2 MRSAS] mecRI S2AA2] A< (insertion)® 24
(deletion)®] Staphylococcus epidermidis®] A3 T3
WABIH L, MRSAS] mecA FARS Staphylococcus
sciuri @A HUAY A FAz Y 7Y
7} 88%9] $YAS HETtE B s JUH(2).

CNS®| methicillin 4 #3L 1§ ozt o
A vl x| 3] A ¥ (broth dilution), &H 3 A% (agar
dilution), ¥ A1 (agar screening), Epsilometer test
(B-test), T 23 B4AHH (disk diffusion), T3 o A )
=] u] 23] X ¥ (API-Plus system, bioMerieux) 181 =}
T3E ) E o] &% WY Fol &/M=E: 3, CNS
o] 3% 8. aureusSt= 2] NaCl A7}, wlF A7, A
FF F°l AA Ao Be 93T £vin Rudn
2Ath(14). CNS2] methicillin WA B3 L ¢33 vhgo
2 NCCLSHA ¥ 2% NaClg #3713 Miiller-Hinton %+
AR E A A IHP S F3 WY =, 4%
NaClZ H7} oxacillin FFAHMA 2 35T, 48413
g F B=53te AE P AT 93 ges 5
Asta ddh(e). A2 Ao AsH mecA FHA
°| 3 CNS¢| methicillin WA S A&t slol ¥4
A ZFAAAN WA BHNES B2 A 522
RS W ¥ A HAEE S UdUTE B8] Y,
8, 12, 13]. o1& & w7 lA NCCLS <M & 19993 1
H 23 FHT 3 FHYe CNSe WA
BA 71EE S aureuset FEIFA A 1FES AA Y
(3], o] ZlEdME daz 4o Uiy B3 7
< #A 10mm °]5olA 17mm ©)& 2, §H A
HE 4pug/mL o] A9 A 0.5 ug/ml | FLE 7|E FE
£ o B3 A ,

£ dFdME mecA F+AAE PCRYLE HE3dle
W 23 iy, @3 YL vmEld Bt
. 3A NCCLSAA AAIG WA 7 7150 93ty
t23 &3 &4 A Hel 23 methicillin WA
€ B3 BE o, mecA FAAY} A2 FEE
HAdez A3 ¢+ Jde 917457 a2z giage
65.3%, TR AW 75.5%Ar}. ol York S(1)0]
E3@ tx3 e U E 84%, ¥ F(15)0o] B
2% A NP AT 31.7%, Kohner S(14)9]
Bad 2§ i Fige A% 90.0%, #d 3

=HYH, 25, olYE, ol

AYe] U= 63.3% F & 98 =Fdrg Zo|
we At 1999 1€ NCCLSAIA AV oA
A i3 834 Y 9] % CNS methicillin W
4 dE VIeE L39S e 4 &4 95.9%,
89.8%9 NAEE BAX M2 NFE 71E°] mecA
o] 2% methicillin WS o AREA A&, @
H £ dFA PCR HolMde SAoldey FAA
AR AN Aoz BAY 9 FFe ASE ¢
AN AEI mecA FAA ol T E YA 7NA
g YA FF2 A= A, _

AEH o2 N=Z /)FE NCCLSY CNS WA H29
71#e #AAY 71Eo Y8 mecA FHA 7
methicillin /A9 H&el o A7 AAE e
3, B AF9 AF7F NCCLSY M2 NRE 71&:L
A FAMANA ALl =& F 5 IS A9
2 AzEc, 281, go2 ¥ gL F3E Yo
A7t o] FojA A 71Fe U HFo)l Ha, AEF
® BHE o] R YA A4 HALSE ¥l wdte
7= AlYEA G ARE CNSS methicillin U
A A& g olok & Aol

® o

i & : Coagulase negative staphylococcus (CNS)& &
2 499 F dAddeld AW FAE (indwelling
device)oll &3 ZE BIA A FAoAe FEF
<& Yodle 9d9Fe2 Bada Q. 53,
methicillind] WS Hole FTFE U E FYPAJd=
WS Hole oAl ATd A$7) Bol ddH ez
F87o] ¥v}. CNS9| methicillin A& A&7 9
g7 AAE UL oly =] H3 I, 19993
1€ 9] NCCLS9lX & CNS2] methicillin WA H & of
g A J1EE AASETS. 2 QT e 448 ZA
A 2 ¥ CNS TFo tidte] NCCLSoIA A2 AA)
@ 7lEd BE tx3a I 3 S %
FAA 24 DA} mecA FAR ] A PCR AT
£ vt B3t}

W B F 8239 CNS T3 thsl NCCLS 71&9)
ot t23 83Ea §H Ay % Py 2
TAAANE HAAEAR, FAO) mecA FAA A& S
A& PCR FAME A3

d g3 g4 % FyYA A5 A
27} penicillin WS B TFFE 66F (80.5%)RAL,
oxacillinol] A& B TFE 63F (76.8%) . TAH
B Aol o A3} penicillin WA S B FFE 71F
(86.6%) 3L, oxacillindl WAL HQJ FFE& 53F
64.6%)9tt. PCR ®loll 2% mecA FAA AEA
T 49F (59.8%)7F ¥A4E BT} PCR Hol 27 U
4 FAAY BEE V|EeR & AS 23



CNS #32| mecA &0 EdMZ+4dAL Bl

W3 A HAEe uRse & 2 959%, 89,8%A 1L,
44 /A 712 19993 19 NCCLS /MF ol
JNEe2 A E e F He UHEE 65.3%,
75.5% 4.} :

A& : CNSY methicillin WA S A&7 ¢ &
NCCLSS] M 7128 mecA SRR o WAL A2
sted o 9zt
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