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Background : The BD GeneOhm MRSA PCR assay (Becton Dickinson, USA) is a qualitative real-
time PCR test for rapid detection of nasal colonization of methicillin-resistant Staphylococcus aureus
(MRSA). We evaluated the performance of BD GeneOhm MRSA PCR assay versus MRSASelect
(Bio-Rad, France) and broth enrichment cultures for detection of MRSA from nasal swabs.

Methods : From August 2008 to January 2009, 295 nasal swabs were taken from patients in inten-
sive care units and transported to the laboratory with BD CultureSwab Liquid Stuart Single Swab
(Becton Dickinson, USA). The swabs were inoculated onto MRSASelect first and then suspended
into GeneOhm sample buffer: 100 xL of the suspension was inoculated into 6.5% NaCl-tryptic soy
broth (Becton Dickinson, USA), which was subcultured on MRSASelect after overnight incubation
(TSBS). Performances of GeneOhm MRSA and MRSASelect were compared to TSBS.

Results : With GeneOhm MRSA, 125 swabs (44.6%) were positive for MRSA, 13 (4.4%) were unre-
solved, and 2 were not determined. With MRSASelect and TSBS 86 (29.4%) and 106 swabs (36.2%),
respectively, were positive. The sensitivity, specificity, and positive and negative predictive value of
GeneOhm MRSA were 85.8%, 77.5%, and 72.8% and 93.5%, respectively, and corresponding val-
ues for MRSASelect were 78.3%, 94.8%, and 96.5% and 88.9%. Of the 33 patients whose 34 speci-
mens were found false positive in GeneOhm MRSA, 23 patients were MRSA-positive either previously
or subsequently to this study. All of the 10 patients with false-negative specimens in GeneOhm MRSA
PCR assay were previously MRSA or methicilln-resistant coagulase negative staphylococci (MRCNS)-
positive and were treated for MRSA, but they became MRSA-positive after 1 to 4 negative surveillance

cultures.
Conclusions : GeneOhm MRSA PCR assay

Rec_el_ved: March 11, 2009 Manuscript No : KJLM09-038 showed a relatively high negative predictive
Revision received : July 17,2009 lue. H its | ificit df t
Accepted : August 7,2009 value. however, IS Iow SpecCItCity and frequen
Corresponding author : Mi-Na Kim, M.D. occurrence of unresolved results would be

Department of Laboratory Medicine, Asan Medical Center and problematic in the endemic areas with a high

University of Ulsan College of Medicine, 388-1 Pungnap-2dong, prevalence of MRSA. (Korean J Lab Med 2009;

Songpa-gu, Seoul 138-736, Korea

Tel : +82-2-3010-4511, Fax : +82-2-478-0884 29:439-47)

E-mail : mnkim@amc.seoul.kr
*Hoj i Aok Solol L 07052 SHAA| 174 2 2ok 0 RRE A H|E Key Words : BD GeneOhm, MRSA, Nasal
A diikol S HAE- colonization, Performance

439



440

M B

HE]AH WA ST At (methicillin-resistant Staphy—
lococcus aureus, MRSA)S HHAH2 Fa3F Hlytea
Al ZZolle A GArSlofw ghitElel HAogA o & A7t
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UL ] Ao o] 59l HRE BD GeneOhm MRSA PCR
assay (Becton Dickinson, San Diego, CA, USA)+= mecA
A2 "AISE 7HHIE EAAIQ1 Staphylococeal cassette
chromosome mec (SCCmed)©] AL EU9] F Eol&l
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3. BD GeneOhm MRSA PCR assay

MRSASelect ~18HA]of| FFstaL 't 0] -2 GeneOhm
MRSA AA¢H=%H.(Becton Dickinson, San Diego, CA, USA)
off Eck, HALSFE ANE 100 uL Bo1A 6.5% NaCl&
2713k tryptic soy broth (Becton Dickinson, San Diego, CA,
USA)ell HEstal U Al= A2 2|30 whet HAlsEGI,
Smart Cycler (Cepheid, Sunnyvale, CA, USA)E A&+
AAZE PCRE shal Au] o] o] wheh 34, o3, a7t
(unresolved), 2F5-2F(not determined, ND) 59 HAFA}
£ Ath. WEEVF Z2IE Hol= HAl= -T0C oM ¥E—

e shof AL, A E AL HEE7FH B
=7F 2 2% Bl ey 29E Hole Adle &
Aol A A estelct,
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4. HHHHK] ST HHEL

N A St viFS EE vl WHORA ARRSEGITH
GeneOhm MRSA®| AAl¢Hg-odo] Auly =8 He- EUY
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FRAASE, SHASEe} 27H9] 95% Al Fehsich
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Chicago, IL, USA)E ©|-83}¢] Pearson chi—square test®
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A FAEE U] HEE AL, GeneOhm MRSA HARSH
e o 3ANA Feldt. 2F wEEZF 13AACE #
T 24AE ALet U A 28044 F 1258 41(44.6%)7F
oA 1558A(55.4%)7F 53013t TSBS+= 10634

(36.2%)7}F %A, 1877A(63.8%)7}F 241012131, MRSASelect
ol 867741(29.4%)7} FA, 2078 (70.6%)7F 240] itk

ol& AE F5tshd MRSA A FHE-S 106/293 (36.2%)
©]31, GeneOhm MRSA, MRSASelect =5 TSBS9} -2l
Aol 2 HATHP<0,001).

5 . &
of FoF 18%, 1A wHek 147, w23 79, Bl ]A T,
A 2 47, 299 39 oldch %%713 < HlolEe
AT F3 Q1 EAR= 938 (48.9%)01 1AL, TAIENYF =d01
¢ = 97(51.1%) 801l em, o] 94%717& < o= 9
& AAlolA MRSAZF HE&H Ao QIglh. A F/dtol
At dRo] 48. 1M1= 5Adke] 35.8A100 wlsh BRkaL(P<
0.001), B+t Y¥717ke] 188.9U = 5732 41.8%0fl H]sf 4

.008). MRSA Z95-& MRSA ZHAJuloF oFd<tell Al

o 2o 7 WokaL, Al 8%, B4, #ad A
UETA e} =0l ek, A 1907 9] 2hAk 5 ZHAJElE Al71ef] il
npolAl, &L s, Hlojizehd 59 @ MRSA AIE At
B3 Bk AN SOl A 4575(46.4%), HAINY ¢4
wollA 728(77.4%) 02 AN FdtolA o Bkth(P<
0.001) (Table 1).
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3. GeneOhm MRSA, MRSASelect, TSBS S Z1io|
SLUXIE Hol= HAe M

A 2034A| F Al FAF BEolA] oFdo] 81A, HFollA]
SAd0] 1448AZ 2257A(76.8%)7F A AIE B},
TSBS2} H5}e] GeneOhm MRSA2] 79 9JoFAlo] 3474,
21-8-40] 104841932, MRSASelect?] 749 JokAlo] 344, 9
240] 23744}, GeneOhm MRSA 919491 347A)17F &
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2d 3399 TAE F 1392 A AAiF bt gAdolel AEEto] BEE AL, o]F 3EAA EalE vEAd &
I gruboAlS S 3 MRSA o AIE P4 717F &<t A A B SE = A tryptic soy broth® S5l W] Gene-
2513 QIS o] 52 o] F AR BF Aol 107 Ohm MRSA ZALA eFdolitt, o] 3AAl= B 3tAl
2 A AJajeFo] &/d01 9ot 15 o] AlAlgE 2|5 A HY ARgEo] g1 o], o] Fofie MRSAZ} Ea] =] ¢k $kAjo|
ol Fdolsint. E o= 1092 A& grAluj o] HE 54d0] Al B2 HAEOITE. MRSASelect 9197831 3841= 3949
QL g MRSA 3tA| ARgEo] glolom olF F 492 A5 Aol A AFH =Gl o o5 B AA FAJujeko] F/dol3l
BAENC 57801 aL, 6782 A A okS AAIBHA] gt o % g MRSA A E AHSSF AL 290l A 215 ZhAIHl
GeneOhm MRSA $1579%1 108A1= 1089] St 4] A3 =] &Fol Aol ckTable 2).

glon o]52 H%E MRSA ¥ wWEAlE YA CNS7L 22lF
o] 3} MRSA 3HtAIE ARS8, 1-43] 2] 7Aoo A 24 4. MRSASelect2t GeneOhm MRSA ZdAle| BlZtz= o}

o T} ThA] HijF P o2 vl -9tk GeneOhm MRSA E0lz
1 34744 Z 4¢)ollA WElAR = &
TSBS S+ Z2¥9} H|w5te] MRSASelect?} GeneOhm MR-

Table 1. Clinical characteristics of 190 study patients SAS] UIFE Eo|x Sk SAASEE AR
Surveillance-  Surveillance- Pyale GeneOhm MRSAE $9F4d0] 3448A), $24d0] 108A1= wzt
negative positive = 85.8%, E01% 77.5%, FIAEE 72.8%, 23AZE 93.5%
Number of patients 97 (561.1%) 93 (48.9%) °0]%l3, MRSASelect= 919%A40] 374, $1-240] 23AA=
Age (yr, mean=+SD) 358+34 48.1+31 <0.001 X = = o =
Sex (male:female) 55:42 67:26 0.027 U 78.3%, S0l 98.4%, FIEE 96.5%, 545 E
Hospital stay (days) 41.8+37  1389+516  0.008 88.9%0|3lth. T AL 7he] mizhE SAo|EE 959 AlE)4
MRSA infections Zzog ] EAZ0] 20J5} 2jo|= ¢lglT Eo]x ofAd=
Pneumonia 0(00%)  20(215%)  <0.001 S22 3 SARR FofR Aeok= A 1=, E845
Bacteremia 0 (0.0%) 7(7.5%) 0.006 E= MRSASelect7t FAACE FstA w44t & HARY
Wound infection 0(0.0%) 3(3.2%) 0.075 QX)X 80.2%°| At Table 3).
Infective endocarditis 0(0.0%) 2(2.2%) 0.147
Total 0(0.0%) 32(34.4%)  <0.001
Antimicrobial treatments a é"
Vancomycin 45 (46.4%) 72 (77.4%) <0.001
Linezolid 0(0.0%) 2(2.2%) 0.147
Teicoplanin 4(41%) 16 (17.2%) 0.003 GeneOhm MRSA 742} MRSASelect Aldaj ko] miztz =
Total 45(46.4%)  72(77.4%)  <0.001

717} 85.8%, 78.3%019T, SANEE E3} 93.5%, 88.9%

Table 2. Results of three different MRSA surveillance tests with the results of previous and follow-up surveillance cultures for the speci-
mens showing a discrepancy between the three tests

Results with N of Previous surveillance Follow-up surveillance
TSBS GeneOhm MRSA specimens N N N N N N
MRSA Select (Patients) Tested Posiive ~ Negative  Tested Positive  Negative

Positive Positive Positive 81 (55) NI NI NI NI NI NI
Negative Negative Negative 144 (70) NI NI NI NI NI NI
Negative Positive Positive 2(2) 2 2 0 2 1 1
Positive Positive Negative 10 (10) 10 5 5 7 5 2
Negative Positive Negative 32(31) 31 11 20 25 10 15
Positive Negative Positive 2(2) 2 2 0 2 2 0
Negative Negative Positive 1(1) 1 1 0 1 1 0
Positive Negative Negative 8(8) 8 8 0 8 8 0
Negative Unresolved Negative 8(7) 7 0 7 5 0 5
Positive Unresolved Negative 5(4) 4 1 3 1 0 1

Abbreviation: NI, not investigated.
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Table 3. Comparison of BD GeneOhm MRSA PCR assay and MRSASelect to the reference results

Reference results®

Positive Negative
N N Sensitivity Specificity predictive predictive
Positive Negative Total value value
GeneOhm MRSA
Positive 91 34 125 85.8% 77.5% 72.8% 93.5%
Negative 10 145 155 (0.79-0.92)" (0.72-0.83) (0.65-0.81)" (0.90-0.97)'
Unresolved 5 8 13
Total 106 187 293
MRSASelect
Positive 83 3 86 78.3% 98.4% 96.5% 88.9%
Negative 23 184 207 (0.70-0.86)' (0.97-1.00)' (0.93-1.00)' (0.85-0.93)'
Total 106 187 293

*Results from 6.5% NaCl-tryptic soy broth enrichment followed by a subculture with MRSASelect (TSBS); 'Cl: 95% confidence interval.
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Absiet, 2 Aol 10919 9154 A= 25 ZA ol MRSA
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HARE 37.6%714] Eoldth, ol 19/ HAZE EHE 3314
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I, RIS f20]7] 9fet A7t o Basie)

v

Fldl“o

o OofF
o =

HHZ& : BD GeneOhm™ MRSA PCR assay (Becton Dick—
inson, USA)E HE|AE W/ Syt Bl E ALY Al
&3 AES 913 4494 AAIZE PCR Aot} AR5 A4
& = HAoA1 2] MRSA Al GeneOhm MRSAS] =35
S MRSASelect (Bio—Rad, France) AlHu] 2|} 4|24l #]
of vlatsto] Frlstgick,

" 1 20081 8YollA] 2009 149 Atolofl FEEA}A A <]
23t 295719 Adrls =2 FAIE o= §h%laL, o5& BD
CultureSwab Liquid Stuart Single Swab (Becton Dickinson,
Usp)e.z A3, eFE ek, Ay = A= WA MRSA-

Select®] HE & GeneOhm AA|FFH| %11 dehy



Evaluation of BD GeneOhm MRSA PCR Assay

100 (& 6.5% NaCl& 71t tryptic soy broth (Becton
Dickinson, USA)ll H&staL a1t wiYF & MRSASelect A
o z]of Al fuj SR HTSBS). GeneOhm MRSA2}
MRSASelect®] 4352 TSBSol| H]wsto] B71stc),

Z1 : GeneOhm MRSAE= 12584|(44.6%)7F /013
138A14.4%)7 EE7F, 28A7F AR ek MRSA-
Select?} TSBS= 22} 864 41(29.4%), 1068 A1(36.2%)7F %
Aot GeneOhm MRSA2F MRSASelect?] R E/E0]/
FASE/FNSEE 42 85.8%/77.5%/72.8%/93.5%,
78.3%/98.4%/96.5%/88.9%°13{tt. 347§°] GeneOhm MRSA
P AAIE 3389 Afol A dofFlar, 23
S ZhxujeFol A MRSA ¥F/gol3ltt. 10719 GeneOhm MRSA
A4 AAle BF o]Ho MRSA T+ WEA™ WA coag—
ulase negative staphylococci %4012 & MRSA &t
Al A =S WOkAL 1-43]9] Aol S0l ez A

ehel 7-¢-qich
HZE : GeneOhm MRSAL ATH 0 & &0 SHo|ZEE
Holup Bolert W w=EErF Ayt EAske] MRSA 18

80| & EABHE ool FAFE XSt B4/ B
% ol

Ho AH r 7

rlot

HA 2

o] At AloPyd S AT 07052 A4 174 & Alofyow
FH d7HE AdES ddyh o kol AR BD
GeneOhm MRSA PCR assay HAM| 22 BD KoreaollA 2|
S ek
atnes
1. Chambers HF. The changing epidemiology of Staphylococcus aureus?

Emerg Infect Dis 2001,7:178-82.

2. Chong YS and Lee K. Present situation of antimicrobial resistance
in Korea. ] Infect Chemother 2000;6:189-95.

3. Lee K, Park KH, Jeong SH, Lim HS, Shin JH, Yong D, et al. Further
increase of vancomycin-resistant Enterococcus faecium, amikacin- and
fluoroquinolone-resistant Klebsiella preumoniae, and imipenem-resis-
tant Acinetobacter spp. in Korea: 2003 KONSAR surveillance. Yon-
sei Med ] 2006;47:43-54.

4. Kim KM, Yoo JH, Choi JH, Park ES, Kim KS, Kim KS, et al. The nation-

wide surveillance results of nosocomial infections along with antimi-

445

crobial resistance in intensive care units of sixteen university hospi-
tals in Korea, 2004. Korean ] Nosocomial Infect Control 2006;11:79-
86. (v, #AE, AE, ¥, 474 195 5 20049 A=
1671 tahg o S WAt 1A 2t iRk ik aaeetel)
2006;11:79-86.)

5. Wertheim HF, Vos MC, Boelens HA, Voss A, Vandenbroucke-Grauls
CM, Meester MH, et al. Low prevalence of methicillin-resistant Sta-
phylococcus aureus (MRSA) at hospital admission in the Netherlands:
the value of search and destroy and restrictive antibiotic use. ] Hosp
Infect 2004;,56:321-5.

6. Siegel JD, Rhinehart E, Jackson M, Chiarello L. Management of mul-
tidrug-resistant organisms in health care settings, 2006. Am J Infect
Control 2007;35(5):5165-93.

7.Smith PW, Bennett G, Bradley S, Drinka P, Lautenbach E, Marx J,
et al. SHEA / APIC Guideline: Infection prevention and control in
the long-term care facility. Am J Infect Control 2008;36:504-35.

8. Weber SG, Huang SS, Oriola S, Huskins WC, Noskin GA, Harriman
K et al. Legislative mandates for use of active surveillance cultures
to screen for methicillin-resistant Staphylococcus aureus and vanco-
mycin-resistant enterococci: position statement from the Joint SHEA
and APIC Task Force. Infect Control Hosp Epidemiol 2007;28:249-60.

9. Sewell DL, Potter SA, Jacobson CM, Strausbaugh L], Ward TT. Sen-
sitivity of surveillance cultures for the detection of methicillin-resis-
tant Staphylococcus aureus in a nursing-home-care unit. Diagn Micro-
biol Infect Dis 1993;17:53-6.

10. Nonhoff C, Denis O, Brenner A, Buidin P, Legros N, Thiroux C, et
al. Comparison of three chromogenic media and enrichment broth
media for the detection of methicillin-resistant Staphylococcus aureus
from mucocutaneous screening specimens: Comparison of MRSA
chromogenic media. Eur J Clin Microbiol Infect Dis 2009;28:363-9.

11. Nahimana I, Francioli P, Blanc DS. Evaluation of three chromogenic
media (MRSA-ID, MRSA-Select, CHROMagar MRSA) and ORSAB
for surveillance cultures of methicillin-resistant Staphylococcus aureus.
Clin Microbiol Infect 2006;12:1168-74.

12. Murray PR, Baron EJ, et al. eds. Manuals of clinical mircobiology.
9th ed. Washington DC: American society of microbiology press,
2007:122-3.

13. Jaffe RI, Lane JD, Albury SV, Niemeyer DM. Rapid extraction from
and direct identification in clinical samples of methicillin-resistant
staphylococci using the PCR. J Clin Microbiol 2000;38:3407-12.

14. Pai CH, Kim MN, et al. eds. Clinical Microbiology for Infection Con-



446

trol. 1st ed. Seoul: Hanmi medical publishing, 2007:90-1. (82 &, 7
U5 A EEEE 1R A E ) Ist. ed. M2 gho|ofst, 2007;
90-1.)

15. Cuny C and Witte W. PCR for the identification of methicillin-resis-
tant Staphylococcus aureus (MRSA) strains using a single primer pair
specific for SCCrec elements and the neighbouring chromosome-
borne orfX. Clin Microbiol Infect 2005;11:834-7.

16. Paule SM, Hacek DM, Kufner B, Truchon K, Thomson RB Jr, Kaul
KL, et al. Performance of the BD GeneOhm methicillin-resistant Sta-
phylococcus aureus test before and during high-volume clinical use. J
Clin Microbiol 2007;45:2993-8.

17. Huletsky A, Giroux R, Rossbach V, Gagnon M, Vaillancourt M, Ber-
nier M, et al. New real-time PCR assay for rapid detection of methi-
cillin-resistant Staphylococcus aureus directly from specimens contain-
ing a mixture of staphylococci. ] Clin Microbiol 2004;42:1875-84.

18. Hiramatsu K, Cui L, Kuroda M, Ito T. The emergence and evolution
of methicillin-resistant Staphylococcus aureus. Trends Microbiol 2001;
9:486-93.

19. Farley JE, Stamper PD, Ross T, Cai M, Speser S, Carroll KC. Com-
parison of the BD GeneOhm methicillin-resistant Staphylococcus aureus
(MRSA) PCR assay to culture by use of BBL CHROMagar MRSA
for detection of MRSA in nasal surveillance cultures from an at-risk
community population. ] Clin Microbiol 2008;46:743-6.

20. BD GeneOhm™ MRSA PCR assay package insert. http: // www.bd.
com/geneohm/english/products/idi_mrsa.asp(Cited May 2008).

21. Rossney AS, Herra CM, Fitzgibbon MM, Morgan PM, Lawrence MJ,
O'Connell B. Evaluation of the IDI-MRSA assay on the SmartCycler
real-time PCR platform for rapid detection of MRSA from screen-
ing specimens. Eur J Clin Microbiol Infect Dis 2007;26:459-66.

22. Bartels MD, Boye K, Rohde SM, Larsen AR, Torfs H, Bouchy P, et al.
A common variant of staphylococcal cassette chromosome mec type
IVa in isolates from Copenhagen, Denmark, is not detected by the
BD GeneOhm methicillin-resistant Staphylococcus aureus assay. |
Clin Microbiol 2009;47:1524-7.

23. Chung HJ, Jeon HS, Sung H, Kim MN, Hong SJ. Epidemiological
characteristics of methicillin-resistant Staphylococcus aureus isolates
from children with eczematous atopic dermatitis lesions. ] Clin Micro-
biol 2008;46:991-5.

24. Ko KS, Lee JY, Suh JY, Oh WS, Peck KR, Lee NY, et al. Distribution
of major genotypes among methicillin-resistant Staphylococcus aureus

clones in Asian countries. ] Clin Microbiol 2005;43:421-6.

25. Chongtrakool P, Ito T, Ma XX, Kondo Y, Trakulsomboon S, Tiensa-
sitorn C, et al. Staphylococcal cassette chromosome mec (SCCrec)
typing of methicillin-resistant Staphylococcus aureus strains isolated
in 11 Asian countries: a proposal for a new nomenclature for SCCrec
elements. Antimicrob Agents Chemother 2006;50:1001-12.

26.Kim JS, Song W, Kim HS, Cho HC, Lee KM, Choi MS, et al. Associa-
tion between the methicillin resistance of clinical isolates of Staphylo-
coccus auteus, their staphylococcal cassette chromosome rmec (SCCrrec)
subtype classification, and their toxin gene profiles. Diagn Microbi-
ol Infect Dis 2006;56:289-95.

27.Nsira SB, Dupuis M, Leclercq R. Evaluation of MRSASelect, a new
chromogenic medium for the detection of nasal carriage of methi-
cillin-resistant Staphylococcus aureus. Int ] Antimicrob Agents 2006;
27:561-4.

28. Park C, Lee DG, Kim SW, Choi SM, Park SH, Chun HS, et al. Pre-
dominance of community-associated methicillin-resistant Staphylo-
coccus aureus strains carrying staphylococcal chromosome cassette
mec type IVA in South Korea. ] Clin Microbiol 2007;45:4021-6.

29. Louie L, Soares D, Meaney H, Vearncombe M, Simor AE. Evaluation
of a new chromogenic medium, MRSA select, for detection of methi-
cillin-resistant Staphylococcus aureus. ] Clin Microbiol 2006;44:4561-3.

30. Krishna BV, Smith M, McIndeor A, Gibb AP, Dave J. Evaluation of
chromogenic MRSA medium, MRSA select and Oxacillin Resistance
Screening Agar for the detection of methicillin-resistant Staphylococcus
aureus. ] Clin Pathol 2008;61:841-3.

31. An DH, Jeon HS, Park SJ, Sung H, Kim MN. Evaluation of MRSA Select
for detecting methicillin-resistant Staphylococcus aureus from surveil-
lance specimens. Korean ] Nosocomial Infect Control 2007;12:28-35.
(2158, A4, 947, $F4, 201t Methicilin vj4) 4 we)
29| 1% $15 MRSASelect A1294410] 43537 chabg gzt
2]8}3] %] 2007;12:28-35.)

32. Daskalaki M, Otero JR, Sanz F, Chaves F. Bacteremia due to clonal-
ly derived methicillin-resistant, gentamicin-susceptible isolates and
methicillin-susceptible, gentamicin-resistant isolates of Staphylococ-
cus aureus. ] Clin Microbiol 2007;45:3446-8.

33. Donnio PY, Fevrier F, Bifani P, Dehem M, Kervegant C, Wilhelm N,
et al. Molecular and epidemiological evidence for spread of multire-
sistant methicillin-susceptible Staphylococcus aureus strains in hospi-
tals. Antimicrob Agents Chemother 2007;51:4342-50.

34, Francois P, Bento M, Renzi G, Harbarth S, Pittet D, Schrenzel J. Eval-
uation of three molecular assays for rapid identification of methicillin-



Evaluation of BD GeneOhm MRSA PCR Assay

resistant Staphylococcus aureus. ] Clin Microbiol 2007;45:2011-3.

35. Brown DF, Edwards DI, Hawkey PM, Morrison D, Ridgway GL,
Towner K], et al. Guidelines for the laboratory diagnosis and sus-
ceptibility testing of methicillin-resistant Staphylococcus aureus (MRSA).
J Antimicrob Chemother 2005;56:1000-18.

36. Harbarth S, Masuet-Aumatell C, Schrenzel J, Francois P, Akakpo C,
Renzi G, et al. Evaluation of rapid screening and pre-emptive con-
tact isolation for detecting and controlling methicillin-resistant Staphy-
lococcus aureus in critical care: an interventional cohort study. Crit
Care 2006;10:R25.

37. Harbarth S, Fankhauser C, Schrenzel J, Christenson ], Gervaz P, Ban-

447

diera-Clerc C, et al. Universal screening for methicillin-resistant Sta-
phylococcus aureus at hospital admission and nosocomial infection
in surgical patients. JAMA 2008,299:1149-57.

38. Pearman JW. 2004 Lowbury Lecture: the Western Australian expe-
rience with vancomycin-resistant enterococci-from disaster to ongo-
ing control. ] Hosp Infect 2006;63:14-26.

39. Christiansen K]J, Tibbett PA, Beresford W, Pearman JW, Lee RC,
Coombs GW, et al. Eradication of a large outbreak of a single strain
of vanB vancomycin-resistant Enterococcus faecium at a major Aus-
tralian teaching hospital. Infect Control Hosp Epidemiol 2004;25:
384-90.



