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Table 1. Modified algorithm for presumptive identification of Gram-negative bacilli isolated from clinical specimens
OIML SIM
Colony color Acylamidase Expected isolate(s)
IND® oDcY LDC9 IPA HaS
Purplish pink + Escherichia coli
- - + Klebsiella pneumoniae
+ - + Klebsiella oxytoca
. + or — - - Citrobacter freundii
Metalic blue + + - Citrobacter koseri
- + + Enterobacter aerogenes
- + - Enterobacter cloacae
Aqua blue Serratia marcescens
- - + + Proteus mirabilis
- - - + + Proteus penneri
Brown + - - + + Proteus vulgaris
+ - - + - Providencia sp.
+ + - + - Morganella morganii

Yellow-green

+ Pseudomonas aeruginosa

Other colors

Requirement for confirmation of identification

2: spot indole test, P: ornithine decarboxylase, 9: lysine decarboxylase

ORI K LOHERATHLEEZ S,

20134 IC LTSN, zuaEs7h—F V¥
%+ > (CHO) /ESBL 4rWiks i (B b2tk &tt) 12,
CHO ®JE#R 53 &, ESBLELERD A7) —= >
FIZEN/ZCHO 2 e 527 0T H —
ESBL 43 (ESBL 431) o 2 3 W TR S T 5,
Thbb, AGWEHLOD M THEHELER & L % 3%
NT& L2 CTRL, WEDHEE L ESBL AR O
HIZ FECHET I ENTE S, 5121, K
A B U A R IR R & A R R & T
WA TNV T AL E CHO/ESBL 45 5 Hh % 4 A F b
5 EILEST, HEMREORFLIZELNS LEZ
720

ZZT4N, REOBMOME B L OSHIE R
HoRMBAEZ B E LT, k4 2 EANTE R 2 655
L, CHO/ESBL 45 Wi H O FEBERY 2o Wi - 574l % 17 o
2o EHI121E, KTV T XS B EINAT:
7o AEMRRHOMB SR EHEL, HEREICS
WA E W 2R O R B RS & 2 R
RAEEDTEOH ML NI & ITHE L7z,

R EHE

<fBAZETEEDHEE>

CHROMagar Orientation 35 #1 (HAR~XZ k-
TAYF VYY) WCRBLAZEEOLR LN A
EFMEROMA G DR CTHEEZ FRIET 2 Ko 7 v

TY XLV % —HERL, fiBRAELEEZHEEL (Ta-
ble 1, Fig.1)o WO H 724 bER MR,
ARy A ¥ F= & (IND), * V=7 > Bl
& (ODC), U ¥ ¥ BiBKIE (LDC), IPA Kt
(IPA), #ifbAkFEEANE LS BLOTIYVT I —
LA (ACE) @6 TdH %, IND IZ DMACA 1
YR=VRIE (HRRZ by - FrvFrvy) %,
ODC, LDC it OIML 5t (SR#HMbL5), IPA, H.S X
SIM i (SEBHLS:), ACEX 71 b7 3 P (3¢
W) 2R L7z R MR7z0E, RO 3 DT
»5b, 3, Proteus sp. Morganella sp., Providencia
sp. DE N # AT 9 72012 SIM ¥t % 580 L 720 KIS,
KEOT7 IV TY XL TIEIARRE % #5135 7201280
MmFEE@HHLTwz2s, bIic7e 73 M %
FH L7z 2L T, YBRICBI 255 EREEOM
W& %E L, Salmonella sp. D7 NI AL ZHIEKEL
72

< ERRRET >

1. CHO/ESBL 4 Wi Hi 0 56 S HehE 0 3-ill

Escherichia coli (ATCC 25922) 8 X U4 C4B
&M 7 ESBL B4 E. coli (CTX-M-1 group), ESBL
#: Klebsiella pneumoniae (ATCC 51983, SHV-5)
% v, CHO/ESBL 4 Wi 8 H ZHFHEIZ D W
TR U720 SNSRI AE B 235 K © McFarland No.
05 OWEICTHE LW E2ERE L, 10725107
FCEBAMLZ, 2L T, ZNFROFHIRIIOK
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Morganella morganii Pseudomonas aeruginosa

Fig. 1. Bacterial colonies on CHROMagar Orientation medium

W AT Miles & Misra 39 CTEHliB L OHI 2 % 2. MARMRE WKW o E RS X Ol
Tolze %P, WEMBOREMIZIE, Y TFr—2 5 7] 75 D [7) 7 A5 BE O ZFAll

VAEREM (AARXZ by - Favdryy) B4 s AR FE > ATCC #E#e#k (E. coli ATCC 25922,
HAL7. K. pneumoniae  ATCC 13883, Klebsiella oxytoca

ATCC 13182, Proteus mirabilis ATCC 7002, Proteus
vulgaris ATCC 13315, Enterobacter cloacae ATCC
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Table 2. List of strains and resistance group for the ini-
tial phase of this study

Resistance gene No. of

Bacteria (ESBL, PABL, MBL) strains
- 4
TEM group
SHV group

CTX-M-1 group
CTX-M-2 group
CTX-M-9 group
CMY-2
IMP-1 group

Escherichia coli

CTX-M-1 group

CTX-M-2 group

CTX-M-9 group
CMY-8
DHA-1

Klebsiella pneumoniae

Klebsiella oxytoca -

CTX-M-2 group
CTX-M-9 group

Proteus mirabilis

Proteus vulgaris -

Proteus penneri -

Serratia marcescens IMP-1 group

Citrobacter freundii IMP-1 group
Citrobacter koseri -
Enterobacter cloacae VIM2 group

Enterobacter aerogenes -

Morganella morganii -

SR SO U B R N I O e U I R R R R e N B RS SCRE S, B SO G IS SO T (CRIN S R

Providencia rettgeri -
Total

oo
3

23355, Enterobacter aerogenes ATCC 13048, Citro-
bacter freundii ATCC 8090, Citrobacter koseri
ATCC 10786, Serratia marcescens ATCC 8100, Mor-
ganella morganii NRBC 3168) 11 ¥k, 4z Tt
1.7z cefpodoxime @ MIC 2% 1 ug/ml LLF o 55 YA &
B 31 #kB L O ESBL EEA W (CTX-M #!) 13 #;,

TR EWE e & 0 505 % 217 72 ESBL AR
(TEM #, SOV %!, CTX-M #1)” 20 #%, plasmid-
mediated AmpC B-lactamase (PABL) FEAR (CMY
%I, DHA #0)” 8 #k, metallo p-lactamase (MBL) &

A (IMP &, VIMAD® 4 #0887 #hz H v T,
McFarland No. 0.5 ®#812C CHO/ESBL 45 Hi5% i
WCBAI L, BEOWKLZRELZ. &b, UBETHEE
&7z ESBL #A: WX, cefpodoxime @ MIC %% 2 pg/
ml L |k % /R L, amoxicillin-clavulanate, cefpodox-
ime, ceftazidime, cefotaxime # X UF cefpirome % H
W72 double-disk synergy test (DDST)? CRitk% R
L, 22 PCREIC T EERET ORE 2R L2
BitRZE Wiz BREHTH W Wbk % WA, kRN
BNCHEPE L Table 2 1278 L7z,

<HiME EHRET>

1. ®EMhs X 0K - FERis

20134F8H1IH»S9H30HBLCI2ZH1IH »
512 H 31 HZF ToOFF 3 » ABIC S BEMRAIBICHRE
NIk 9 B, 75 LYt Tr T ABRERE»E =
IZRBD BT 207 BRI LT, HEBREIHHT 2
Bt &N ARG R & BN L 7z 207 Mefkrh, 4
BITr T AENRRORE LR, 3u=—0IRD
BN LD RS 264 BRE G E LTHRE % AT
7%

iR fk %2 CHO/ESBL 4 W% o %4 L, 35T,
TR T T 18~24 RERIBE 28 U 720 AR 43 5% Hb (2 5%
B LEFEONEX, BHFEES L UekEzZ v
THEM L7z fEREIEI~Y A 78 AF v Neg EN
Combol] (SIEMENS) #fliH L7z filig gk & 1¢
kil THAMPRLEDGEICE, TE20E (YA Xy
J A EF A 2—) F 7213 16S rDNA AT THE
L7ze LT, HEREB L USBIMENT D5 F %2 i &
LT, fEBFAEEORMEONEREEZ Lz

—7, ESBL ZBissHICHEESTE L, AR FE
DR LK E S N7 WkkiE, DDST #: & ESBL/AmpC
ElT 4 A2 (BHALE) % it 7 o MR
BRAERL 72,

3. B L MEsid: & oW [E 2R KO

R - WA

SrEfE s 7z 264 WikkE MALDI  Biotyper (Bruker
Daltonics) ZfiH LTIV A A TETHNEL, Wi
DOFEEIT > 720 WL X)L DR E X Score>20 &
L, ZNE DA a7 2R LGEE =8 ) — -
TR THERE L7,

4. ESBL ¥4 E. coli & ESBL JEREA: E. coli 53 [F)

W & 7RI BV 5 SR RER O S-

ESBL # 4 E. coli & ESBL JE P2 E. coli @ 2 ¥k A3
R S vz 1T RIRICB VT, IR & ESBL
SEOENENDS T VT AIEEZHR L, mide
[FIFkIZ ESBL i A2 DR FRRRER & 920 L 720 % 7z, Tijima
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Table 3. Accuracy of the Modified algorithm

Isolated bacteria No. of Identification

isolates accuracy

Escherichia coli 91/91 100%
Klebsiella pneumoniae 49/49 100%
Klebsiella oxytoca 10/10 100%
Citrobacter freundii 9/10 90%
Citrobacter koseri 1/1 100%
Enterobacter aerogenes 1/1 100%
Enterobacter cloacae 11/14 78.6%
Serratia marcescens 7/7 100%
Proteus mirabilis 8/8 100%
Proteus penneri 2/2 100%
Proteus vulgaris 1/1 100%
Providencia sp. 2/2 100%
Morganella morganii 4/4 100%
Pseudomonas aeruginosa 43/43 100%
Other spices™ 21/21 100%

Total 260/264 98.5%

*QOther spices (No. of isolates): Acinetobacter bauman-
nii/haemolyticus (8), Stenotrophomonas maltophilia (6),
Barkhorderia cepacia (2), Pseudomonas fluorescens/pu-
tida (2), Acinetobacter Iwoffii (1), Chryseobacterium in-
dologenes (1), Providencia rettgeri (1)

50}#?[D=1-1-P)"] #H\wT, ESBL 4 E
coli DHIRMEEZH I LTI L 72,

5. BRI R OMBGE

Meatipr, B OFED I h o 2B H 2N
L, 5 IR EEE L HERED [FE L % LBME L7,
WO EZ D h o 2B, kBT F &I
L7-% v bofiitgk GEfl), MigFEEIIB W T,
CHO/ESBL Z Wi, A bRy PRI L 72 5Bk
ErHofits (GZf) #HH L7z, 2B, ARy M
Y R—VEREEE, 1 BN Lo fiig 2t 1 FPIT o7z
O, FEBHAPOBRN L. 72, WAICE L 72
V720 O MEBRIZFEEHIZEEN TRV,

& £

< EREVRET>

1. Miles & Misra 12 & 2 ¥ OFH S Hife kB

Sl L7z Wk (E coli ATCC 25922, ESBL i
4 E. coli, ESBL #:%: K. pneumoniae) \ZBWT, JE
BI5GB £ OV ESBL 4l (E. coli ATCC 25922 1%
Frd) LHICRFLBETZRED. N)TFr—2Y
A JERB M & I L7236, K4 OFBRINOFKEIC
BIFLAEBRIED N D72,

44  HARERBAEWZFHEE Vol 25 No.4  2015.

2. WA E W7o AR SR 05 F e S L Ol
2 I8 28 1 D FF-Aifli

ATCC #E#e#k B X O cefpodoxime @ MIC 281 pg/
ml BUF 2R3 UBe 0 BER I B VT, T XTOWKT
JEEINE T %780, ESBL 0E TIIRE %30
%drotze F72, ESBL MEAER, PABL MARWSB X
MBL EABIZBW T, 3 XTOREETIEEIRS W
IZHEXRD, PABLEAERO 1K (CMY2#) %
B < 44 #1% ESBL 40 HIIC b FFE & il 720

fili 5 [ 5 1 0 [ 2 G BE VL 97.7% (85/87 #k) Td -
720 P.vulgaris ® 1 #RA%#% (G5fa) L I1X 8% 2k
MOEHEBHERL2-ORAETE Lol L
L, ¥#ER/E80THhy, IPAKCHEERTH 5
CEITHEMTTRETH 5 720

F 72, MBL #E E.coli ® 1 #RiE, ARy A ¥ F—
VHBRIBETH o 7208, d@E (Yr o) Lidftns
LIk DEFR MR EZ R LI OFEETE Loz £
O, AR BV THUNMETE 2R L7z ESBL #/E E.
coli 5 1 MRAFAE L7225, TSI & & [H 2L 68
Tholzo LR, S, ESBL 7 EIZBT 5
W (ESBL @ 4: 1, PABL #4:1, MBL W)
HOFEEEEIX 100% TH o 720

<Hijm X %5 >

1. #1575 i 0 [7] 7 4G BE

i e Z WO FERE % Table 3 125
L7zo WO EREIEL 985% (260/264 %K) TdH -
720 TOWBOPHI E coli 100% (91/91 #k), K.
pneumonia 100% (49/49 ¥k), P. aeruginosa 100% (43/
43 ¥k), K oxytoca 100% (10/10 #k), C. freundii 90%
(9/10 %), C. koseri 100% (1/1#k), E.aerogenes
100% (1/1 #), E. cloacae 786% (11/14 #k), S. marces-
cens 100% (7/7¥), P.mirabilis 100% (8/8 #), P.
penneri 100% (2/2 ), P.vulgaris 100% (1/1 #%),
Providencia sp.100% (2/2 #k), Morganella morganii
100% (4/4%k), & oo B #100% (21/21 #k) T
Holze HETE Do 72 C freundii ® 1 #R1Z, B
e &aBMERERIZ X ) Aeromonas hydrophila group
ERIEENIs £/, E cloacae D 3%k, D9 b
2 ¥kA% Enterobacter mori, 1 #k#»% Citrobacter braakii
L% EN7zo C. braakii & Citrobacter J& @ T
— ODC 251 Td % 728, E. cloacae LiR[AE S h
72

2. 5 IR T & B 50 S 1 0 TR A Bl oD [+) 5 G BE

D HIR

il 2 6] 72 15 % JH W 72 0 B o [R) 2 RS E 1 98.6%

(260/264 k) Tho7-DIZx L, HEHSWEEZH
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Table 4. Comparison of the identification accuracy of modified algorithm and MALDI-TOF
MS: A prospective study of 264 isolates

Organism (No. of isolates)

No. (%) of isolates correctly identified

Modified algorithm

MALDI-TOF MS

Escherichia coli (91) 91 (100) 91 (100)
Klebsiella pneumoniae (49) 49 (100) 49 (100)
Klebsiella oxytoca (10) 10 (100) 0 (100)
Citrobacter freundii (9) 9 (100) 9 (100)
Citrobacter koseri (1) 1 (100) 1 (100)
Enterobacter aerogenes (1) 1 (100) 1 (100)
Enterobacter cloacae (11) 11 (100) 4 (36)
Serratia marcescens (7) 7 (100) 7 (100)
Proteus mirabilis (8) 8 (100) 8 (100)
Proteus penneri (2) 2 (100) 0 (0)
Proteus vulgaris (1) 1 (100) 0 (0)
Providencia sp. (3) 3 (100) 3 (100)
Morganella morganii (4) 4 (100) 4 (100)
Pseudomonas aeruginosa (43) 43 (100) 43 (100)
Acinetobacter baumannii/haemolyticus (8) 8 (100) 7 (87.5)
Stenotrophomonas maltophilia (6) 6 (100) 6 (100)
Acinetobacter Iwoffii (1) 1 (100) 0 (0)
Barkhorderia cepacia (2) 2 (100) 2 (100)
Pseudomonas fluorescens/putida (2) 2 (100) 0 (0)
Enterobacter mori (2) 0 (0) 0 (0)
Aeromonas hydrophila group (1) 0 (0) 1 (100)
Citrobacter braakii (1) 0 (0) 0 (0)
Chryseobacterium indologenes (1) 1 (100) 0 (0)
Total (264) 260 (98.6) 246 (93.1)

Table 5. Characterization of ESBL producers and ABL
producing bacteria detected on CHO/ESBL

media
No. of isolates
Organism
Recovered ESBL? ABLY
Escherichia coli 18 18
Klebsiella oxytoca 1 1
Citrobacter freundii 2 2
Enterobacter aerogenes 1 1
Proteus mirabilis 1 1
Enterobacter mori 1 1

Total 24 20 4

3 extended spectrum PB-lactamase
b: AmpC B-lactamase

WA O EREEE L 93.1% (246/264 #k) &,
SRR EDREREED T E o Te ZTOWEG O
B% Table 4R L7z. HEASMEE, E cloacae 7%

36% (4/11 #%), P.penneri 7*0% (0/2#) & & »
FIERETH - 720

3. FEHNHE T O IR

ESBL Wi ICSEHEDFHE L RD/DIEMAKTH -
72o D5 H 24 BRIGEHNMBE R O WAL & & S e
(Table 5)o ZDWHEEHIEDONIIZ, E. coli 18 1k,
C. freundii 2 ¥, K. oxytoca 1 ¥k, E.aerogenes 1 ¥k,
P.mirabilis 1%, E mori 1%k THo7ze TDH B,
ESBL FEA W L HIE SN0 20 ¥k T, &Y D 44k
1%, AmpC B-lactamase (ABL) AR & HE S iz,
PERLICTESBL AR L HE s h7z2kiE, &<
ESBL W23 F 287, 72, BEOBEMERA
L, 22O ESBL BAWORED D % WIRIFICB W T

b, ESBLEARZ AT I HRHTETH -7
(Fig.2)
4. FEEPRSE & ESBL 77 E 2B 5 ESBL AR
DR

WAk vt @ ESBL % 4 E. coli O £ £ % 13 56% T
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Holze BHEE 5 a0 =— EE LI2E DIERIR
S B1T % ESBL AR OHRIESRIL 25% TH o
720 —77, ESBL %W Tl 100% DT ESBL pEE
WESWTE7 (Table6)o

5. MR R OMGE

MeEhar g & 7 o 72 264 #RIZDOWT, BB FER & it
ko ERMEEH L7z (Table 7)o %&d, fEskik
oW TII ) E & EREZ A FRFICIETE 5
TU— R LY, BHORMICE L TIZRE S
ANVEFALLZERZELT, ABIChroBHOA

Fig. 2. An isolated case of ESBL-producing E. coli in
urine specimen from patient with polymicrobial
urinary-tract infection

BEM L, MBEEEE ARk e
T, #62% DEREHIIRTE 72,

% =

PRI A 12 B CRE S % R D IEFE L[]
ETHILIFEDOTEETHS, FAEFT Y PRHE)
[ ERRER 2 U CRAETIRE R & & OHAMEH I
L o THEDP IO M E S BHEIATOND L) 1% >
TDOEHEETH L, LeLedrs, INSoMZEHRE
FTRCEEBRICEL L ORFED DD HBE SN Ek
Wnf LG S5, MITHIESYE TlE, HEBOWHES
FAMUERPERE 225600, ok s
O — ¥ & 5 W B O Wik S #E S B <2 SR
WEMD ZITT L i EE L CHERKZERBRZ
FHT 5 &\ o FRARY R EIE F 22HRICE > Tn
B\, Thbh, HHICKEE LEEED 2 IR
70— YREL TV LGEICEFZEDORIRIZTZHEHD
IR G & TREEFERET H 2 L IIREDIETE
IO RELHEEL5 25, $72, 1koT, ®
O E & FEHNTER OB 217 5 = & IX % 1D
bo TNHLOFREEA, SRIbhbiut, £EOM
L 27T ABEERE O & ESBL AR OF
% K284 9 CICH % T X 5 CHO/ESBL 45 Wi 55 #
AW RE P OMEN L RELEZZERLT, 20K
B - BRI A S L 72,

U, AL W O IR 2 51 D 72 12 ce-
fpodoxime @ MIC #% 1 ug/ml LLF % 7R 9 24 B 43 BfE A
FHOCREXHREMRE Lz MERTZHE S R0

Table 6. Comparison of non-selective area with ESBL area in detection ratio of ESBL E. coli

Area No. of Examined colonies  No. of ESBL colonies  ESBL ratio (%) Detection ratio (%)*
Non-selective area 18 1 5.6 25
ESBL area 6 6 100 100

*It is assumed that five colonies were examined at a time.

Table 7. Comparison of modified algorithm with Microscan panel in cost required for identification

Microscan NENC1]J (n=264)

Modified algorithm (n=264)

Item (cost per test)

No. of tests  Total cost (yen) No. of tests  Total cost (yen)
Microscan NENC1]J (1,000 yen) 264 264,000 25 25,000
CHROMagar Orientation/ESBL medium (280 yen) - - 207 57,960
OIML medium (108 yen) - - 102 11,016
SIM medium (80 yen) - - 17 1,360
Acylamidase medium (100 yen) - - 43 4,300
Total 264,000 99,636
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RO T RTICB W CTIERIRG IS TR 2BE % ik
®, ESBL 7 HZBF IR L BHF RO L -
720 WRIC, BHMVER 2 H 72 ME TIE, ABL
BOLMEBRVITXTOMIESBL 0 HICTRE
ZlW7, L L, ESBLELARKOAZ 5T, ABL
AR R MBL AR DRE T 57-%, ESBL AR
PEPOHEIIIHERARZLE LT 5, 4B,
RT3 2 [l 5 A B o WAL R K5 B 97.7%

ERIFRERER Lz MHBRETE b o7z 2 Wik
DEFIVThIBEZELTBY, @HREEICY
TRESHRVEFHTH o7 LL, 20X RGA
BRERETRET S EWV) FIHIC o TV Az, %
BIZIZERFIE & xR B v,

HEBREICBI 21 EHRETOMBSFAEEORE
FEIE1L 986% T - 7o THEEZ &K bE THE &
NIKO TN T X 29D RIEREEIE 987% & ik
ENTED, BIERAKOFHERER LT, Ghlbivbh
DIRE LB FEEE, KFOMRE CHREICHT
5 N 7z Proteus, Morganella, Providencia (P-M-P)
TN —FIZoWT, OIML ¥;#h & SIM ¥t % 5804
LHZETINLORBETOEMNFAENTESL L)W
BEMZTe LehoT, KOT7TNITY) X273
PANE R (Salmonella J&1ZBRAV) @ 12 Bl % fili 5 [
ETELOIIH LT, Shlbhbhiteg L5
FHE 4B EENT LI ENTE L7720, HER
FICBTL2EREILVEE -7

B oI, S FEDEE EEoirEEE % Hv 7wl
DFEERELZ LB L& 25, MG FRED986%
(260/264 %) T o7-DIZx LT, BEESHEIR
931% (246/264%k) T - 720 EBS, BHMER O
#MIL 16S IDNA RATICB VT HhEE L W — AN%
<, T LAAALFMERICES V- REED 255 H
ThbEE L% v, F#IZ Enterobacter sp. ®
RREORE LRSI ETIIRETH B 2 & 2SR MRE
THEIEEI NIz —H, A WEH % H 7285 R 2 ik
3, WHEN DX —& &b A LFENERE SR L TWw
LI LN, BRoWEEZMVZRE LY L EVFEER
EFELNEHTHo72eE 2D, Lo T, 4
HEREICBWTHRANESE L LTV L 2Rl
HoT, REWEH L #EREEE N HEOR 2
&, B ERIHEOMI A S8R THMRRE LT
FIHABAEASE 2 & AVRE S 7z,
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Automated microbiology systems for identification including mass spectrometry are already in widespread use
in clinical microbiology. In recent years, advances in technology has allowed laboratorians to select from among
the colonies isolated on various media and rapidly identify organisms; however, as clinical specimens often contain
a mix of genera, species and clones often possessing resistance markers for antimicrobial agents, the selection of
the appropriate colonies from mixed culture for identification and antimicrobial susceptibility testing remains a
challenge in clinical microbiology. We evaluated the performance of CHROMagar Orientation (CHO)/ESBL me-
dium which differentiates Gram-negative bacteria based on pigmentation and detection of extended spectrum -
lactamase (ESBL) producing organisms following overnight incubation. In the initial phase of the study, using
ATCC isolates and previously identified clinical isolates, we showed 97.7% (85/87) agreement between CHO/
ESBL and conventional methodology. In the prospective study, of the 264 isolates recovered from 207 clinical
specimens there was 98.5% agreement (260/264) between CHO/ESBL and conventional methodology which was
superior to selection of colonies for mass spectrometry which identified 93.1% (246,/264) of the isolates. Of the 20
isolates confirmed to be ESBL-producers, all were detected by the CHO/ESBL differential medium. Operating
cost using CHO/ESBL was shown to decrease 62% in comparison to conventional methodology. As CHO/ESBL
allows the laboratorian to presumptively identify isolates as well as detect ESBL-producers simulataneously fol-
lowing overnight incubation, this significantly improves workflow thereby supporting earlier selection of the ap-
propriate antimicrobial therapy and implementation of infection control measures.
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