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Comparison of EASY 24 Plus, API 20E, and VITEK GNI+
for Identification of Enterobacteriaceae

Mi Ae Lee, M.D., Hyang Sook Park, M.T., Sunjoo Kim, M.D.*, and Eui Chong Kim, M.D.**

Department of Clinical Pathology, College of Medicine, Ewha Womans University Mokdong Hospital,
Seoul, Korea, Department of Clinical Pathology, Gyeongsang National Univeresity, Chinju, Korea*,
and Department of Clinical Pathology, Seoul National University College of Medicine, Seoul, Korea**

Background : Several automated and nonautomated systems have been developed and are
commercially available for the identification of gram-negative bacilli. EASY 24E+ kit was recently
developed as Korean kit for identification of gram-negative bacilli. So we evaluated the accuracy
and clinical utility of EASY 24E+ compared with APl 20E and VITEK GNI+.

Methods : The 221 clinical isolates of Enterobacteriaceae, including 17 C. freundii, 20 E. cloacae,
31 E. coli, 6 E. aerogenes, 29 K. pneumoniae, 3 K. oxytoca, 11 M. morganii, 13 P. mirabilis, 16 Sal-
monella spp., 20 S. marcescens, 9 Shigella spp., 22 S. sonnei, 16 S. typhi, 8 Y. pseudotuberculosis and 10
control strains were identified by APl 20E, EASY 24E+, and VITEK GNI+. Discrepant strains were
performed repeat identifications and we evaluated overall accuracy.

Results : All of control strains were correctly identified by three systems. The overall correct
results at species level and at the genus level for 221 clinical isolates, were 96.8% and 99.1% by
the VITEK GNI+, 97.7% and 97.7% by the EASY 24+ and 99.1% and 100% by the API 20E. All of
Salmonella spp., S. typhi and Shigella spp. were correctly identified by all three systems and the
discrepant identifications of species were 2 Y. pseudotuberculosis, 3 K. pneumoniae and 2 K. oxytoca
by VITEK GNI+, 4 C. freundii and 1 P. mirabilis by EASY 24+, and 2 S. marcescens by API 20E.

Conclusions : All three identification systems are accurate methods for the identification of
Enterobacteriaceae, and EASY 24+ is comparable with API 20E and VITEK GNI+.

(Korean J Clin Microbiol 2001;4(2):96-101)

Key words : Identification, Enterobacteriaceae, Salmonella spp., Shigella, EASY 24+
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Hazelwood, Mo., USA), micro-ID (Remel, Lenexa KS,
USA), Crystal Enteric kit/Nonfermenter (E/NF) system
(Becton Dickenson, Inc., Cockeysville, Md., USA) 5°]| Sl
© 1 VITEK Automicrobic system (VITEK AMS,
bioMérieux VITEK, USA)3} & xE3td Au|7 =
Ho] nrh w2 $4o| b5l HATHIAL o
€8 JIExe BF o= AFAd HZ 3ol F
AT =3 7| EC] EASY 24E+ (ZW =, 3t=) 7| EV} A
BHAY. ol AEE o) F 712 FY AER Y
2] o]-&% & API 20E, VITEK GNI+9} H| m3le] =4 &
3} 4A #8492 BohekaA st
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1. ME

X FF2 Klebsiella pneumoniae (ATCC 13883),
Citrobacter freundii (ATCC 8090), Escherichia coli
(ATCC 25922), Enterobacter aerogenes (ATCC 13048),
Proteus mirabilis (ATCC 7002), Salmonella typhimurium
(ATCC 14028). Serratia marcescens (ATCC 8100),
Shigella spp. subgroup A (ATCC 9752), Shigella spp.
subgroup B (ATCC 9403), Shigella spp. subgroup C
(ATCC 9207)¢} 1999 6¥ 5B 12¥71A] ol &= <
ol gl It A AAFAA AN B2 E 1665(C. freundii
174, E. cloacae 20, E. coli 315, E. aerogenes 6,
K. pneumoniae 295, K. oxytoca 35=, Morganella mor-
ganii 1157, P. mirabilis 135, Salmonella spp. 165, S.

Table 1. Comparsion of biochemical tests included in API 20E, EASY 24E+, and VITEK GNI+

. . EASY VITEK
Biochemical tests API 20E DAE+ GNI+
Rhamnose + + +
Arabinose + - +
Glucose + + +
Maltose - + +
Mannitol + + +
Lactose - + +
Raffinose - + +
Sorbitol + + +
Sucrose + + +
Inositol + + +
Adonitol - + +
Urease + + +
Citrate + - +
Phenylalanine deaminase + + +
HaS + + +
ONPG + + +
Arginine dihydrolase + + +
Lysine decarboxylase + + +
Ornithine decarboxylase + + +
Indole + + -
Nitrate reduction + +
Acetoin(VP) /Melibiose / Gelatinase/ Amygdalin + - -
Ducitol /Cellebiose /Glucoside / Erythritol / OF - + -
DP 300 /Acetamide /Esculin / Plant indican

/Malonate / Polymyxin B /Xylose / p-Coumaric i i *
Oxidase* + + +

* separately tested and do not included in these kits.

-: biochemical tests are not included in this kit, +: biochemical tests are included in this kit.
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marcescens 205), 737t gt EFL Shigella
spp. (group B) 9, S. sonnei 225 S. typhi 165 2 A]
S oA B Yersinia pseudotuberculosis 8
Fol % 2179 YAAANA FelH #FE o

Z st
2. WY

70 REEo dd ZEdF 2 dAEE a5
= QalaauA % McConkey @HluA ol 200 A chul
oF3lo] API 20E, EASY 24E+ 2 VITEK GNI+-4 Al 71A
Wyow 7B AuAd uet 1EF T AT,
API 20E+= 2070 €] cupuleo] E09lE = E}Z\_EJ] 2E ¥
o7 HET 18244710 APl ZEB T AP
VITEK GNI+ card’= 3070 €] well2 P4 = olglm 17]=
growth controlo] 1 U™ x| = A3}t ZAF HE-S- well2
HA = o] = 3-6A13tFol FHIFH o] B H| o] 2ol 9
& AP om AL AZE9 o= R06.01F0|YE
dl K. pneumoniae/oxytocaZ 5% ® 73 % spot indole
AXE Frtsl 28 33519t EASY 24E+&= 24
<ol Astel Al wellz 745 o] = HE 5 18-
247 3bell A FH ElolH o]~ TraS o] &3t
sAsAT. Azte] B4 J1Ed £3FE A= At
§2 AAHE Table 17+ 2, RG] 7 J|E 1o

fm rlr

oo

=

B d

dA e e A FYEeR ﬂi’il, ol =<
Eis

F =T+ K. pneumoniae (ATCC 13883), C. freundii
(ATCC 8090), E. coli (ATCC 25922), E. aerogenes
(ATCC 13048), P. mirabilis (ATCC 7002), S.
typhimurium (ATCC 14028). S. marcescens (ATCC
8100), Shigella spp. subgroup A (ATCC 9752), Shigella
spp. subgroup B (ATCC 9403), Shigella spp. subgroup C
(ATCC 9207)2] 103 VITEK GNI+, EASY 24+ 2 API
20E 2FollA F el dAskdnh 22152] dEHEFE
o2 g AT oA VITEK GNI+: &5 3ol A
21457F dAsto] 96.8%°] A &S B d&EFE
oA 219F7F LAISte] 99.1%°] LA &S HAoH,
EASY 24++= A ¥ S oA 21237} X3 95.9%
o] dA&e Blouy AP A 21657F A5
97.7% LA &< EM_L API 20E“ R 8 =3 2
F7F dA st 98.2%°] LA &= st A
219F7F LA8ked 99.1%2] L= ]%% BT gg_z;%
AN 100%°] LA &S HAt. THR 2W

2

Table 2. Identification of Enterobacteriaceae by the VITEK GNI+, EASY 24+, and API 20E

No. (%) of correct identification at species level

No. of EASY 24+ API 20E

Organisms tested VITEK* . .

on initial on repeat on initial on repeat

test test test test

C. freundii 17 17 13 13 17 17
E. cloacae 20 20 19 20 20 20
E. coli 31 31 29 31 31 31
E. aerogenes 6 6 6 6 6 6
K. pneumoniae 29 26 29 29 29 29
K. oxytoca 3 1 2 3 3 3
M. morganii 11 11 11 11 11 11
P. mirabilis 13 13 12 12 13 13
Salmonella spp. 16 16 16 16 16 16
S. typhi 16 16 16 16 16 16
S. marcescens 20 20 20 20 17 18
Shiegella spp.(group B) 9 9 9 9 9 9
S. sonnei 22 22 22 22 22 22
Y. pseudotuberculosis 8 6 8 8 8 8
Total 221 214(96.8) 212(95.9) 216(97.7) 218(98.6) 219(99.1)

* same as initial and repeat test
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Table 3. Strains with discrepant identification results by the VITEK GNI+, EASY 24+, and API 20E in 221 clinical isolates

and 10 control strains of Enterobacteriaceae

Systems Organisms .NO' of Incorrect ID Bionumbers
isolates
Y. pseudotuberculosis 2 unidentified organism 7610213430
7210214430
VITEK ' . 6274773630
GNI+ K. pneumoniae 3 K. oxytoca 6674773631
7674773630
. 7674777631
K. oxytoca 2 K. pneumoniae*
6674773631
C. freundii 3 Pantoea agglomerans 71574404
EASY 24+ C. freundii A. media 71474435
P. mirabilis 1 M. morganii 10000616
API 20E S. marcescens 2 S. liquefaciens 53077563

*K. pneumoniae/oxytoca cannot be identified at species level by VITEK GNI+ and are separately identified by additional spot

indole tests

VITEK GNI+= C. freundii 175, E. cloacae 205, E.
coli 315, E. aerogenes 65, M. morganii 115, P.
mirabilis 135~ Salmonella spp. 165, S. marcescens 20
=, Shigella spp. 95, S. sonnei 225, S. typhi 165+
25 4X39 =Y K prneumoniae 295 = 3F7} K.
oxytoca®Z FZ E 1 K. oxytoca 3F F 257} K.
pneumoniae® 73 E| QoW Y. pseudotuberculosis 8
F = 2F7F EAHA] &sktl. EASY 24++= E. cloacae
205, E. coli 315, E. aerogenes 65, K. pneumoniae
295, K. oxytoca 35, M. morganii 1152, Salmonella
spp. 167, S. marcescens 205, Shigella spp. 95, S.
sonnei 225, S. typhi 16+ Y. pseudotuberculosis 8¢+
25 AdXe9 & C. freundii 17575 13575 L2519
1l 35+ Pantoea agglomerans=2, 15+= Aeromonas
mediaZ 3 E Qo™ P. mirabilis 1357 = 157} M.
morganiiZ F = Y. API 20E= C. freundii 175,
E. cloacae 20, E. coli 315, E. aerogenes 65, K.
pneumoniae 295, K. oxytoca 35, M. morganii 115,
P. mirabilis 135, Salmonella spp. 165, Shigella spp. 9
. S. sonnei 225, S. typhi 165 % Y. pseudotu-
berculosis 8F R 57} X3} =4 S. marcescens 205+
= 237} 8. liquefaciens 2 57 = ] TH(Table 2, 3).

stA A st7] iAo A BESE 5 7E
7} /erE o] 9l+=d, VITEK Automicrobic system
(VITEK AMS, bioMerieux VITEK, USA) ¥ MicroScan
Walkaway (Dade MicroScan Inc., West Sacramento CA,
USA)et 22 2sstd A7 =9deo] WA 53
o] 7}&3tAl HATHS5]. HZ 9FA] = MicroScan
Walkaway VITEK 2 System (VITEK AMS, bioMerieux
VITEK, USA) %52 fluorogenic compoundt} fluorometric
A& o] &dto] 24X 3ol Bl & mEA FH o] 7t
T ML BHEE 98.4-99.3%0|H T F 4ol A
92.5-974%% R ItH6]. 2HY o5 % 7
EE BT o5 AFAH AL slodA FlAlE &
% 71E9l EASY 24E+ 7| E7} /fdtE] o] AxEL dAA
de] A1eEE G EA 71 EQl API 20E, VITEK GNI+
o} mlmate] Heted #F5T7HA EASY 24E+ 95.9-
97.7%, VITEK GNI++ 96.8%, API 20E 98.6-99.1% % =
S FHES Ko d&5FFOoZ HH Easy 24E++
97.7%, VITEK GNI++ 99.1%. API 20E+= 100% % e}
th. ol tE AFAEC][1,2,7.8] API 20E 54 & 94-
98.9% % X 113}91 11 rapid API 20E systeme] 95.9% 7 &
T2 ®93, VITEK96.5% % H 13 A3} uZ=g Az}
o] 3L EASY 24E+% A G A& 97 7%= o] &} A=wt
s

3717 B4 J1EL] EAC wet gF e $HE
o] th&dl VITEK GNI+Z % indolef A7} 7| EWel] =
g ro] QA ¢olr] K. pneumoniae®} K. oxytoca’} -
B2 e dHo] Aded £ AF A spot indole 7
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ALR oS FE3 A K pneumoniae 295 357} K.
oxytocaZ , K. oxytoca 3535 257} K. pneumoniaeZ %
A E o] Klebsiella spp. & 3255 534 o2 5% 7|
Eo} zo]lE HAT. ol ©] F[9)°] Microplate™ 2
API 20E¥ & v w3} S uf indole AA} WFH o] xpolz
Q13}e] K. pneumoniae®} K. oxytoca$} FHo| EH A ¢
St A% W@ A7)t VITEK ONL2 i o
2 #%e =% $go 5ot V. pseudo-
tuberculosis 8F% 257} A HA E3I =4 Yersinia
spp.= A=A WEFEFE Tt Aol ey
VITEK System-& 2}&3} gH]2ha] A& ujgFo] 2
glolA s o] BEotA] FUd Aew PzhE),
EASY 24+& A5 B Addl< 95.9%°] % <
S HYoy AHA 977%% =& B A&
B, #2H 2% C freundii 1755 13535 X381
1 3% Pantoea agglomerans=., 1+ A. mediaZ &
AEQom P mirabilis 135F 5 157} M. morganii =
SAEAY. o= C. freundii?} P. agglomerans= 57
F A& inositol A Q1 HFEA] Wk inositol 24 o] 2
H EASY 24+ "l o] E W] o] ~o| A % ID7} C. freundii
60.7%, P. agglomerans 31.3% 2 57 ¥ =] esculin <4
SOz Hol C freundii?ld] EASY 24+o 4 ZAE B3
Aoz AL, C. freundii 157} A. mediaZ 5

A

tlo "
T
Q R o

H AL oxidase 54 ©] a1, yellow pigmentation’= §l+
o3 Hol EASY 24404 AR E=AE Aoz A7}
n | o] FFE EASY 24+ t] o] B H] o] 2ol A =
inositol, H2S, urease, thamnose, raffinose 5°] A X]3}%]
R TFo| AT} EASY 2449 Al P. mirabilis 157} M.
morganii2 JEPG AL HSSAH oz e A7z 9
3 Ao = AZtE|=d P mirabilist M. morganii2 7+
B HoS 54 9ol xylose 54%1 oz FHH =y
Easy 24+ 7] E ol = xylose fermentation®] X g% o] )]
gol geled #71 fId Aew Azt T10].
API 20E= TEFTolA 99.1%9 =& %8 I4A

[e]

=

S HyYgow F&E4Foz HH 100 54 dX&S
01—{_

S

ool it
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B

Yetie] A7EA B S 5% A Sl 7 =%
b, #FHEE Serratia spp.9 TF FH A
marcescens 2055 25% S. liquefaciens2 57 313 &
o o] #FEL API20E9A % ID7} S. liquefaciens
76.1% S. marcescens 23.71%% 3 ¥ dFE/JT. F
=g 7Hel=d ol 8% ¥FS-S arabinose?l H|[10]
API 20E0| M & Aoz YelUA S liquefaciensZ %
=92} VITEK GNI+o] Al = arabinose”} &4 © 2
9k Easy 24+ X = S. marcescens® S E QY
Foldtt. Serratia 7F FHA WER V= o] ¢ #2 At
o]&= o] S[9]¢] API20E2} Microplate % || A arabinose
wgel Aols el #F BAo LA @ A
2o Azto|dtt. 2y Salmonella spp., S. typhi 2
Shigella spp. 59 %23 JRAT 2 Ba2EF 5%

olmlol, wher, ZIMF, Ll

=37k T 71E BF 100% L X 5k th,

AEAOR A B JE BF ARG FF
A FEFFNA 96.8-99.1%, TEF 19
2 E2 54 IAE&S Bem £
nella spp., S. typhi 2 Shigella spp. 52| 2.3+ A A
T sHdl= 374 54 71E 2% dA8
WAgEsZgAls & A flol Ao HAkd oA
2E 54 71ES AHEEH 2 Aoz AdEa S
=7 71E°] EASY 24+% ZA|Z o FUNER JE
API 20E == VITEK GNI+ 3} v|msle] ¥ 247}
fe= B4 71ER AZ4E

2 o

Hf A :ZuAeS 5337 A g2 AF3d
52 ARt BF 71E AdEo FESEC] UL}, o
E AEFS EF 97 AFAd HZ FuloA EASY

= 3

& o2 71EY B4 JIER de] o] &¥ = API20E,
VITEK GNI+ ¢} Blwste] g ehd 8 g4 842
3 7}etaa) 8k

b W R F71F 1059} C. freundii 175, E. cloacae
205, E. coli 31, E. aerogenes 65, K. pneumoniae 29
=, K oxytoca 35=, M. morganii 11+, P. mirabilis 135,
Salmonella spp. 165, S. marcescens 205, Shigella spp. 9
. 8. sonnei 225, S. typhi 165+ 2 Y. pseudotubercul-
osis 852 F 22159 474 &8 TFE UldoE APl
20E, EASY 24E+ % VITEK GNI+ 9] A 7}x] WH o=
AT AS st 7 7| E Ibol] LA kA &
= oFe A2 Arlstd A4S Hrtekd

Z o EEEF 105 AV B3 71E BFlA
100%L A8t AT, & 221 947 &2 &7 dg #F
FF£9 5 E-2 VITEK GNI+ 96.8%, EASY 24+ 97.7%
9 API20E 99.1%5 HE1 #5559 T4 &L
VITEK GNI+ 99.1%, EASY 24+ 97.7% % API 20E 100%
2 By, #FHE B Salmonella spp., S. typhi 2
Shigella spp.= A 7}A] B3 J)1EoA 2% dX]sA
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