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Evaluation of MicroScan Synergies plus Positive Combo 3 Panels for

Identification and Antimicrobial Susceptibility Testing of
Staphylococcus anreus and Enterococcus Species

Haiyoung Jung, M.D. and Nam Yong Lee, M.D.

Department of Laboratory Medicine and Genetics, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Background : Few studies have evaluated the performance of the recently introduced MicroScan
Synergies plus Positive Combo 3 Panels (SIPC3) (Dade Behring Inc., USA). We evaluated the clinical
efficacy of the panels in identification (ID) and antimicrobial susceptibility testing (AST) of Staphylo-
coccus aureus and enterococci.

Methods : To evaluate the panels’ accuracy of identification, the results obtained using the test
panels were compared with those obtained by using conventional biochemical tests in conjunction
with VITEK 2 system (bio-Merieux, USA). In addition, the AST results obtained using the panels were
compared with those obtained by performing CLSI broth microdilution.

Results : The overall agreement between the approaches for the ID of S. aureus and enterococci was
100% and 96%, respectively. The categorical and essential agreements (CA and EA) for S. aureus
were 98%, each. Very major errors (VME), major errors (ME), and minor error (ME) for S. aureus were
0.45%, 0.3%, and 4.2%, respectively. The majority of VMEs were for oxacillin (8.6%), penicillin (2.0%),
erythromycin (7.9%), clindamycin (3.8%), and tetracycline (4.1%). For enterococci, the CA, EA, VME,
ME, and mE were 88.8%, 93.7%, 4.4%, 0%, and 2.8%, respectively. The 80.5% (29/36) of Entero-
coccus faecium had concordant ID with the reference. Most of the categorical errors (3 VMEs and
14 mEs) were observed for quinupristin/dalfopristin (Synercid; Catalytica Pharmaceuticals Inc., USA).

Conclusions : The panels compared favorably with conventional methods for the ID and AST of
S. aureus. However, we expected a better performance for ID of E. faecium and AST using Syner-
cid. (Korean J Lab Med 2010,30:373-80)
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3L Bt A% MRSAE wigzdo] whet AEsHA] Sohe
Zra/dol A7 Hete, 7). Asehe Al a8 HHIE ol
&3 31472 methicillin W& A2stal Al&shA A&kl
Ab eheggt ZjAo] o] ol ot FEHTEY AlF| e Kol
A Fgtths A7 QUTH8-13]L whebA A AR ol A
MRSAE Aes| A&ste 22 sidslof & pA|olehi4],

1980t} ZHto]| o] 28] vancomycin®] AR BIE7} oLt
WA VREZ}F BIE]IT 1990d ] o] el = Bk} Ato]
oA VRES| Ha-&o] §43] F7isto] MY AHY S8 ¢
Qlato] = ATH15, 16].

MicroScan WalkAway plus (Dade Behring Inc., West
Sacramento, CA, USA)= Aot 54 2 A AAE
QIRt A58t Auole}, 2T Alato] 4143t 57 9 A AL
£ 935191 MicroScan Synergies plus Positive Combo 3 Pan—
els (SIPC3) (Dade Behring Inc.)o] 7WYE Qi) o= 7129
FEHE o-85h= rapid WE-S 7AIsI o Al 54} &
WA AARY AYE Y AIES] e e QU

AR7IA] MicroScan SIPC39]l gt =W 47H= Uh S{17]°]

gk gdtoll tiske] 7129] MicroScan Pos Combo Panel
Type 1A (PC1A)®} v B7IeE Zlo] sttt 22y, Uh &
[171¢] $7= =S d o] H7HE vlash= 7120l ol 54
z]—?l% _CH‘{SJ— %/21—75][ A":@:]—'Eﬂ—}(—] 7-]/\}-],]- 6‘]———}2{]7]—/\/\4 74/\]»§— _CH
3 CLSIOIAl A8k EEH S g A A el 2] 2] AW (broth
microdilution) 5= AMESHA] AL FY H] Q) 7|E wid HA
At ‘ﬂ]i’—?ﬂiﬁ}% ol Al Algte] QAokar g 4= Qlet, =-€jol|A]
9] MicroScan SIPC30l| thgt 7} =3t 85| o] 02| 2] oot
AR A -8/l gt B717F A4S Bashdgelch

2 AtellAE 242 100 529] S et A d=te T
o FAA Ao At gl nlErolA|ul <) 8] A} MicroScan
SIPC39] 235 H]awsto] Y=g d o] -84 H7kstaLat
gt

A ol EelR & Aok Gk oA
A9l AYskst HARel VITEK 2 GP ID card (bio-Merieu,
Durham, NC, USA)E o] &3}o] SAE|o] Hyo] Sy
bt Akt k2 100 #5(F 200 95 ko2 STt
AAEFT, SAE U2 catalase@t
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coagulase ZAFOlIA %W ¢l 9 Mannitol Salts Agar (MSA)9]|
A% 3 mannitol At =T S Pl TS
I8t Coagulase test@t MSAol H53h A7t Ux]6}1A]
= 7, Staphaurex Plus coagulase test (Remel Europe
Ltd., Dartford, Kent, UK)2 Aj&Hletct, et L-
pyrrolidonyl-8—naphthylamide A4 ¥d& Yef=
0] dish VITEK 2 GP ID card2 ©]-§3t0] 5431,
FE= —10CoNA Y& BHsiiictrt, 37C 2 5% CO. #iYd7]
of| A} FHTR A = 18-24A17F Alth v fE AAgH FF=E o]
351t A TYE Y8l S, aureus ATCC 292133} Ente—
rococcus faecalis ATCC 29212, ATCC 51299 AF&-5}ich,
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MicroScan SIPC30l| E3Hel tA| 5 SHHE =2 S+t
A e 229 vwd o A= clindamyein,
erythromycin, gentamicin, oxacillin, penicillin, rifampin,
tetracycline, trimethoprim/sulfamethoxazole, vancomycin
3} teicoplanin®| $1aL, Aetol| thallAl= erythromycin, gen—
tamicin, penicillin, tetracycline, vancomycin, ampicillin,
streptomycin¥} quinupristin/dalfopristin (Synercid; Cat—
alytica Pharmaceuticals Inc., Parsippany, NJ, USA)o] Z
= Tk
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Scan WalkAway plus® ¥ 574 9 74 AARE Aledst
o, Al sjFste] 4& #S 6.5 mLY 0.4% Al gl &
o] 0.5 McFarland Bt & 23 & o] o B899 100 ul.S 25
mL8| Synergies plus Positive broth (Dade Behring Inc.)®l
34313 9 5= RENOK (Dade Behring Inc.)& Ak
2s)ic) FH|E HHHQ Aajo) Aaksla 72 FEo] =4 W
FatA A Aak= AHYe] LabPro data management
software V3,012 —1:*—1'8} At 54 A EYA] AU, very
rare biotype &2 low probability2 4%+ A= A4S
Arste] A AR 2F WGkt T3 MicroScan©l Al
Aot 54 A 48 WS A AR 2aE 9
W 7ER] Q] Al7hE 2481
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4) MIC ¥ TN Zfo| Hlm
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1. MicroScan SIPC30l| 2|gt SH Zu} UX|=

olgh
1=

= Ut-2 MicroScan SIPC3 573 23k} 544430 A
I AAAIE BE EAst A0S Wol 100% (100/100)9)
574 YAEZ % ID concordance)E HFTtHTable 1), et
Enterococcus faecium®} E, faecalis7} Z¥2Zt 3652} 625111,
Enterococcus gallinarum®} Enterococcus casseliflavuss
27+ 158 Ao 2 8T MicroScan SIPC3E A 7] gt
23S AASE o dtollAl VITEK 2 GP ID2Fe] 2324
FAYAEL 96%A L}, VITEK 2 systemo 2 544 3652
E, faecium % MicroScan SIPC30l|4+= 237} Enterococcus
durans/hirae, 157} Aerococcus viridans, 1577} very rare
biotypel 2 H=EE| !, 35F= Enterococcus species 5-57F
A9k 5Ao] =o] E faecium®] 54 AXE&-S 80.5% (29/36)
At E. faecalise BE oA VITEK 29+ g 235
UeRfio] 100% (62/62)8] 58 UXEE oW E galli-
= MicroScan SIPC30]4]
= E. gallinarum® E, faecalis (48% probability)2 &3 =|
ek

s
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EX A 0] AslelA HALZ TASE & n|grol A ul ]| 3] A o
B ARG AlE A=A 100 7 5 MRSA
7} % 65 #5R.2H, methicillin-74d S EE S methi—

cillin—susceptible S. aureus, MSSA)¢| & 35 5L}, U]
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Table 1. Comparison of identification results obtained using MicroScan Synergies plus Positive Combo 3 Panels and conventional

biochemical tests in conjunction with VITEK 2 system

Clinical isolates

MicroScan results (%)

N of

(identified using biochemical isola?es Concordant with Discordant with ID up to the No
tests and VITEK 2 GP ID card) the clinical ID the clinical ID genus level ID
S. aureus 100 100 (100) - - -
Subtotal 100 100 (100) - - -

E. faecium 36 29 (80.5) 3(83) 3(83) 1(28)
E. faecalis 62 62 (100) - - -

E. gallinarum 1 1 (N/A) - - -

E. casseéliflavus 1 0 (N/A) 1 (N/A) - -
Subtotal 100 92 (92.0) 4(4.0) 3(3.0) 1(1.0)

Abbreviations: ID, identification; N/A, not applicable; S. aureus, Staphylococcus aureus; E. faecium, Enterococcus faecium; E. faecalis, Enterococcus
faecalis; E. gallinarum, Enterococcus gallinarum; E. casseliflavus, Enterococcus casseliflavus.
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A u) 2] 8] 4% 7154 MRSA9] oxacillin MIC ¥ 9+ 32—
128 ug/mL AL, MSSAE 0.12-0.5 ug/mLAT. Oxacillin U]
J& MicroScan SIPC3%} m]EFlA Uiz )M o2 H] 1%
< 7% 97% 97/100)2] CAE Helom, F ¥ 7ho] EA=
96% (96/100) % cHTable 2).

vk A|u) 2] 8] 4 H 3} MicroScan SIPC32] MIC Z¥te] A
A& XEL 98.0%% k. Teicoplanini} vancomycin®l
oAl mlFAA A 3] A 3 2 AR MIC 23S 23l
1, oxacillin (96%), penicillin (98%), erythromycin (95%),
clindamycin (96%), tetracycline (98%), methoprim/sul—
famethoxazole (99%), rifampin (99%), gentamicin (99%)°]
A= 95% o] vl A & YA&& UERHTtHTable 3).

H7F ool | s A et 2Rl Wy Aol A
L mE 0.45%, ME 0.3%, VME 4.2%Z 23itt, MIC 23l

A= oA ez S At Bl aA] 99%9) w2 dAEE Bl

Table 2. Comparison of oxacillin MICs in Staphylococcus aureus
determined by CLSI broth microdilution and MicroScan

N of S. aureus strains

CLSI broth

microdilution MicroScan oxacillin MIC (ug/mL)

ocellinMIC wg/mb) -~ “o12 025 05 >2  Totl
<0.12 1 1 0 0 2
0.25 2 9 5 0 15
0.5 1* 7 9 0 17
32 0 0 0 3 3
64 0 0 1* 4 5
>64 0 2" 0 55 57
Total 4 19 15 62 100

*Cases that did not satisfy essential agreement, which was defined as
MICs between the 2 systems within plus or minus one doubling dilution.
Abbreviations: MIC, minimum inhibitory concentration; S. aureus, Staphy-
lococcus aureus.

Table 3. Results of AST for Staphylococcus aureus
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9 rifampin 25% (1/4)%] % %2 VMEE UepiTt

2) A

VITEK 2 system 2 & $43}+1007112] Ao+ = 7717} VRE
TR v AA A S A A K= VRES] MIC7F 64
ug/mLE 2338193l vancomycin—susceptible enterococci
= MIC 0.5-4 ug/mLe] &&= WS Bk & o5 A9
gt 99 @57} MicroScan SIPC39]| 9J3l] F7g0] = o] 33|
A AAPE AlEE Vancomycin W32 MicroScan
SIPC3%} v A el <] Sl A © & H|wakgls 735 98% (97/99)
O] CAE Hglom, MIC AT vl 3lE o, EA= 97% (96/99)
%cHTable 4).

] kol 7wl %] ] A M3} MicroScan SIPC32] MIC Ake] A
A el ARE-L 88.8%HLt. Teicoplanine YA T4
AFE AATSE BE oA MIC a7t 3 at YAskl L,
ampicillin (99%), penicillin (94.9%), vancomycin (97%)°]l
A= 95% o] Blad =& dAj&o] WAEU Y, tetra—

Table 4. Comparison of vancomycin MICs in Enterococcus
species determined by CLSI broth microdilution and MicroScan

N of Enterococcus species strains

CLSI broth

microdilution MicroScan vancomycin MIC (ug/mL)
vancomycin MIC (ug/mL) 1 5 4 16 16 Total
05 16 0 0 0 0 16
1 40 2 0 0 0 42
2 2 25 3 1* 0 31
4 0 1* 2 0 0 3
>64 1* 0 0 0 6 7
Total 59 28 5 1 6 99

*Cases that did not show essential agreement, which was defined as
MICs between the 2 systems within plus or minus one doubling dilution.
Abbreviation: MIC, minimum inhibitory concentration.

I Total EA CA N of isolates N (%) of isolates

Antibiotic agent o o

N (%) (%) S | R mE ME VME
Oxacillin 100 96 97 65 0 35 0 0 3(8.6)
Penicillin 100 98 98 2 0 98 0 0 2(2.0)
Erythromycin 100 95 95 62 0 38 1(1.0) 1(0.2) 3(7.9)
Clindamycin 100 96 97 47 0 53 0 1(2.1) 2(3.8)
Tetracycline 100 98 96 49 2 49 2(2.0) 0 2(4.1)
TS 100 99 99 88 0 12 0 1(1.1) 0
Rifampin 100 99 99 96 0 4 0 0 1(25)
Gentamicin 100 99 99 56 0 44 0 0 1(2.3)
Vancomycin 100 100 100 100 0 0 0 0 0
Teicoplanin 100 100 100 100 0 0 0 0 0

Abbreviations: AST, antimicrobial susceptibility test; EA, essential agreement; CA, categorical agreement; S, susceptible; |, intermediate; R, resistant;
mE, minor error; ME, major error; VME, very major error; T/S, trimethoprim/sulfamethoxazole.
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Table 5. Results for enterococcal susceptibility test
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- Total EA CA N of isolates N (%) of isolates

Antibiotic agent

N (%) (%) S | R mE ME VME
Ampicillin 99 99.0 99.0 65 0 34 0 0 1(2.9)
Penicillin 99 949 99.0 58 0 41 0 0 1(2.4)
Vancomycin 99 97.0 98.0 92 0 7 1(1.1) 0 1(14.3)
Teicoplanin 99 100 97.0 95 4 2 3(3.2) 0 0
Tetracycline 99 83.8 98.0 53 0 46 1(1.9) 0 1(2.2)
Streptomycin (S) 99 N/A 99.0 69 0 30 0 0 1(3.3)
Gentamicin (S) 99 N/A 98.0 45 0 54 0 0 2(3.7)
Synercid* 31 74.2 61.3 19 0 12 9(47.4) 0 3(25.0)

*Enterococcus faecium only.

Abbreviations: EA, essential agreement; CA, categorical agreement; S, susceptible; |, intermediate; R, resistant; mE, minor error; ME, major error; VME,
very major error; (S), Synergy Screen; N/A, not applicable; Synercid, quinupristin/dalfopristin.

cycline (83.8%)T} Synercid (74.2%)°1/4= W2 &S K
ATHTable 5).

A YAl et Al T Aol A= mE 2.8%, ME
0%2}+ VME 4.42%% YEFHTE, MIC Il 97%2 H]ilx*
02 =2 XL BHY vancomycino|A] 14.3%2) o-¢- =2
VMEZ} #2910, Wo MIC €482 B AY Synercidol| Al
© mE 47.4%2} VME 25%9] %2 4 2apF = 3ot

a

2k

MicroScan SIPC3+= MicroScan Rapid Fluorogenic Iden—
H3} modified Dried Overnight Antimicro—
bial Susceptibility Testing®] ¥e|7} Zgt=o Aot & 574
& FAHO| L7t o] &HH Alofolut 2olo] Hrhd Bart
fho] 2A17F o fol] H= Alete] 57 0] 7Fssitt
MicroScan SIPC39] &A1= AAR= 2'd 9] microwell
of 2= Az A7 ZHE Sl= Aol AR o5 &
FotaL w|FFB|AH o) e] & o]-8-8te] HAlsh= Wiolth MIC
A= Z7e ﬂ‘?xﬂtﬂi 4.5- 18/\lL | 2850} 7|9 24
ATt vjeFe] H]ste] Al ol
= Algtol & & %E} Eﬁ} HHOk & a9 "“}%
ZHeE = qlo] AARE AR Ase A&
slolgt 4 O‘E} Schreckenberger %[20]—3— SR 3z okt )

tification Al

AedtS A2 MicroScan Synergies plus Positive Pan—
els& B/ A}, 83%0] BN FEAT PAAUA

AL AIE 8AIZE ool Bl 7hs8F 01 H-E vancomycin—
resistant S. aureuse 12417t ojujof| A1} Bi1v} 715314 ct
7).

2 Aol A A Z=obatol| iRt B/dA] AYskehA HALeke]

FAAYAEE 100%% 3L, MicroScan?] MRSA A&sol ot
OE A9-5S Aot HwA 93t A4S Yehfiar §l
t}. Nothaft {211 % 887702] 2=+ MicroScan Rapid
Pos ID 2 (RPID2) Panel (Dade Behring Inc,)= A A3}
99.4%°] T A &= UEHlAL, o] & 2937114 BHA) = ot
oA 2027 EFolA SAHYAES Kol et AdE

Heokar sF4itt 104712 MRSA #+5+5 EH*J’ 9 & MicroScan
Pos MIC 24 Panel (Dade Behring Inc.)& ©]-&3sto] HAlSH
Kaase S$122]° 28I 93.5%2] CAE 23, Jun S{14]2]
Ko oJatH S =t 58 o] Hisf MicroScan PCIA
2 AAIE o 3k 71Ol mecA ¥/ MRSA #55 42
2 7ste] 96.7%2] AUESl 100%2] Eoles BArkal g

o, e, oled MUES 2o HulS Aol Brtstelnt

%, choFal WS ARSI AZEY i) Ao ue}
S350 H7] o] oS aFitig] SHE =t o

ot AT AEARE Pl AA A A S VIEe R v
o9 o, CA X EAZF 2= 50| A4 95% oVd=
Hol Hlwd 99k S Uetilch, 2ug 2 Aol
ARE-E MicroScan SIPC3S A= A410] A} A7t
TRAHAAE A 5 Sl e e R ARE = S A
O 7 A7 e Ak U sfidol| gt ofE 7]l A o] Bkt
T °]$—°1Z1°F o Zolct,
h G171 IS (et B AL} )
of WO}@ MicroScan SIPC3& 7]&2] MicroScan PC1AS} H]
L F7REE At A ot A oA G B UAES 2
ZF 100% (100/100)2} 85% (85/100)FThal RSN, -5
s A9 e FHAXE-LS MicroScan SIPC39| coagulase
44 Ex it (coagulase negative Staphylococcus)®t et
W& WF T A Eohe Alo] FH ddlolEial £
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Astoict, E3t, A A Ao UAE-E gentam—
icin®] 85.3%2} quinupristin/dalfopristin®] 93.8%% |25}
1= 96.0% oo, MEE 0-0.4% B Fcka B syt
Bobolis {23} 1257119] A+t-2 MicroScan RPID22 HAF
sto] gk 7o) FERhE AR 124709 dollA FUE 5
A7H99.8%)F Hlrhal Hasglh, o] dto] ke e
ZYZ+ E. casseliflavus (N=26), E. durans/hirae (N=36), E,
gallinarum (N=36), E, raffinosus N=27)Z E. faecalis?}
E. faecium A L= 3t} o] st 93t 5 UX]E-2 Rapid
ID sido] 7HE7] o]Fof Wghd Positive Combo panel&
o] AxtE o= uf$- S Aato|t}, Song 51241 MicroScan
Positive Combo Type 6 Panel (Dade Behring Inc.)S AR
sto] 76719] AUt 3 A IA T FE0%)9] 57
EUXE B35, Chung S1251-& MicroScan PCIAE 9]
&3to] 83.3%] FH U&= EuFch E3H Iwen 5126]°]
199640l MicroScan Positive Breakpoint Combo Type 6
Panel (Dade MicroScan Inc.)< ©]-83F 9+ Hhgo] &b,
398711¢] Fe+t & REWH R Y E. faecalis®t E, faeci—
umrS AlQ)g o2 60742 A=t 5 56719] #5=7F MicroScan
AoA= T4 SLAE UEtfo] mif A3t 44E 2l
il sttt d Azevedo 512712 Positive Combo Panel Type
11 (Dade Behring Inc.)& ARE-3}to] 376709] A&+ H| sk
S=tl, E. faecalis, E. faccium®} 71 9] gt Al 212+ 99.6%
(266/267), 78.3% (18/23), 11 68.6% (59/86)2] SHEX
Uete] E. faecalise A7t E. faeciumt 71 €] Zrd=to]|
A= o Aol el ol e SES Ealth

B Lo e E faecalise 100% 54 Y x]E2 YERH wt
W, E. faecium & 80.5% (29/36)%] F& A UAES Ut
Wt o2 E, gallinarum}t E, casseliflavus< Z¥2F 17019 o
FRto] & dAto] ZEglom g A SHAAM FHY
& AntetAY, o AtollAl ool tet MicroScan i
O] e FAES Zsk=tle eAZE I 18U E. fae—
cium®| W2 FHUAES Kol ZAaEe] taiile d &
Ao] o] Fofxjof & Flo|m 3t FA4e 917t iAol Bad
Ao Attt A At oA A=t A sfAfat
HuE flsiA=
Egol " Ao oA}

Iwen 5{26]2 398719] Ar&te] i3l broth macrodilution
W3} MicroScan Positive Breakpoint Combo Type 6 Panel
& H|askal, ampicillinl A 37§¢] MES} vancomycin®4] 15
72 mE7}F ok Rl d Azevedo S1271 3767Y

]

JAx
=

Bl
=

[e]
2 A Be EEMoR ARlsh Aol
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o] ZAdt-S tite g 3t Lo A ampicillin, vancomycin,
high level resistance gentamicin¥} high level resistance
streptomycin®l] thet VMES= =A Tt & 9.8% (4/41), 0% (0/14),
3.6% (3/83), 9.4% (5/53) ATkl 3F31aL, Marco 51281 4
] th3+ Pheonix (BD Diagnostic Systems, Sparks, MD,
USA)2} MicroScan AH]9] H|I F7lo|A CAS} EAS Z+Z
96.1%2} 99% L. 2 B3}
2 Aol A= n]FrH Al A S A k] vl aof| A CALE EA
Z+7} 93.T1%3 88.8% 28 95% o|ote] HluA W2 UA|&

%L, 3] Synercidof Al ui-¢- A 27t 4441 Btk Kim
512912 Positive Combo Type 11 Panel- ©]8-5}4] 3 4107
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