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Background: Extended-spectrum f-lactamase (ESBL)-
producing Enterobacteriaceae are resistant to most
B-lactam antibiotics except carbapenems. In recent
years, infrequently isolated Enterobacteriaceae that
produce carbapenemase pose a serious threat in the
selection of appropriate therapeutic antibiotics. The
rapid detection method of carbapenemase-producing
Enterobacteriaceae (CPE) is necessary to prevent
the spread of CPE into healthcare facilities.

Methods: One hundred clinical Enterobacteriaceae
isolates (Klebsiella pneumoniae 40, Escherichia coli
40, others 20) showing susceptibility to carbapenems
and positivity in the CLSI ESBL phenotypic test from
November 2015 to March 2016 and 59 stocked En-
terobacteriaceae isolates harboring resistance genes
producing carbapenemase (K. pneumoniae 56, Entero-
bacter cloacae 2, E. coli 1; types of CPE: KPC 36,
GES 12, NDM 6, VIM 2, OXA 2, IMP 1) were sub-
jected to the RAPIDEC CARBA NP test (bioMérieux,

INTRODUCTION

Escherichia colit} Klebsiella pneumoniae ‘52 B2 ZHA|
T olAFE B Wl ] Fe AR Aeztekdt
[1]. L FllAE extended-spectrum A -lactamase (ESBL) ~34
H29] B-lactam Al YAl el WS B
o]7] wiitell X &aE 7IHE 5= Sl AFAIE carbapenem |
4 Axnte] wolgle AAolth2]. eyt ofu] 20304 A
Bl AmpC A-lactamase®] overexpression®]L} porin mutation -
< 53l carbapenemol] WA Hole FFEo] Had u} 9l
31, #|olli= carbapenemase s A= AU Al (carbapenemase-
producing Enterobacteriaceae, CPE)o] Eoluta glo] 317} X
g9} Fedgeldl Acket EAI7E Hla dek3].

Zr o
E-TE_’ T

France) and CPE phenotypic test using the modified
Hodge test (MHT) and carbapenemase inhibition test.
Results: All of the 100 Enterobacteriaceae isolates
with carbapenem susceptibility and ESBL positivity
were negative on the RAPIDEC CARBA NP test and
CPE phenotypic test. Of 59 stock CPE isolates, 53
and 42 showed positive results to the RAPIDEC
CARBA NP test and MHT, respectively. The sensi-
tivity and specificity of the RAPIDEC CARBA NP test
for detecting CPE were 89.8% and 100%, respec-
tively.

Conclusion: The RAPIDEC CARBA NP test is simple
and produces a result within 3 hr. In conclusion, the
test is a useful screen for detecting CPE because it
shows high sensitivity and specificity for CPE detec-
tion. (Ann Clin Microbiol 2016;19:59-64)

Key Words: Carbapenem, Carbapenemase, Entero-
bacteriaceae, Modified Hodge test

CPE9] 72 Wl © # = modified Hodge test (MHT)U} carba-
penemase inhibition test (CIT) 59 83747} tE24 o] At
A|7bo] 9l gl FH=o| o], carbapenemase 2 A
] 78 = gloks ol glek4]. PCReIU DNA %3714
AAR S o] &3 AT AA W2 carbapenemase A
A SRS 2AES F Jorn g duEe} Bo|wrt & X
AR ARk 3w AR} avke] )zt F g skar ]S
o] %7| ulitell Ee A A-E3l7lell= A|eke] UrH5].

ulzhA] Hejdg vl&3t 71eb Q97| 3E< 53l CPEZF &
Al RS 27000 WA Sl 5HE e A4 gl
o|% 4 wk2A] CPEE 718 E e AA Wie] Haz}
t}. Nordmann §[6]0] 7H¥t&t Carba NP 7ZAAPH-S carbapene-
maseol] 2|3}] carbapenem®] B-lactam 3|7} 7lEdlEl= &

Received 10 July, 2016, Revised 26 August, 2016, Accepted 27 August, 2016
Correspondence: Young Uh, Department of Laboratory Medicine, Yonsei University Wonju College of Medicine, 20 Ilsan-ro, Wonju 26426, Korea. (Tel)

82-33-741-1592, (Fax) 82-33-731-0506, (E-mail) u931018@yonsei.ac.kr

© The Korean Society of Clinical Microbiology.

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

59



60 Ann Clin Microbiol 2016;19(3):59-64
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MATERIALS AND METHODS
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Fig. 1< KPC-producing K. pneumoniae2] RAPIDEC CARBA
NP 749} CPE ¥318 714} Azto]r},

Fig. 1. Phenotype results of KPC-
producing K. pneumoniae. (A) Posi-
tive finding in RAPIDEC CARBA NP,
(B) Positive finding in MHT and CIT.
Abbreviations: P, phenylboronic acid
disk; M, meropenem disk; E, EDTA

disk.



Wonkeun Song, et al. :

RAPIDEC CARBA NP Test for Detection of CPE 61

RESULTS
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& RAPIDEC CARBA NP 734}, MHTS} CITollA 25 S4lo] = Aol SAoIUW 25 120—‘?‘— T Aloll ekAdolqdr)
itk CPE 595 RAPIDEC CARBA NP ZAoll4 3083} 120 OXA-181 1775 RAPIDEC CARBA NP #A} 30%olli= <Fak
B 3Eol|A] ZH2F 51755(86.4%) %} 53 T5H(89.8%) 7} ko]l Aollont 120500l Aol K Table 1).

8 AANAE 457576.2%)7F FAlo]ict. RAPIDEC CPE 5975+ MHTellA 75, CIT PBA ZAllA= 257}
CARBA NP ZARllA S419l 6752 CPE #4182 GES-5 55 FA T} ekofFAd ] FEo] ofEf S tKTable 2).
Table 1. Results of RAPIDEC CARBA NP test result according to reading time

Results by reading time
Type of CPE . . .
(No. of tested isolates) 30 min 120 min Final
Negative Positive Negative Positive Negative Equivocal Positive

Non-CPE (100) 100 0 100 0 100 0 0

CPE (59)

KPC-2 (15) 0 15 0 15 0 0 15

KPC-3 (21) 0 21 0 21 0 0 21

GES-5 (12) 7 52 5 7(Q2) 5 2% 7

NDM-1 (6) 0 6 0 6 0 0 6

VIM-2 (2) 0 2 0 2 0 0 2

OXA-48 (1) 0 1 0 1 0 0 1

OXA-181 (1) 0 1 (1) 0 1 0 0 1

IMP-1 (1) 1 0 1 0 1 0 1

Total 8 51 6 53 6 2 53
No. in parenthesis means that isolate show weakly positive result.
*One isolate changed from weakly positive (30 min) to negative (120 min), one isolate changed from negative to weakly positive.
Abbreviation: CPE, carbapenemase-producing Enterobacteriaceae.
Table 2. Comparison of RAPIDEC CARBA NP test with CPE phenotypic test
CPE phenotypic test
Type of CPE . RAEHI)\;C CIT
(No. of tested ARB test MHT
isolates) PBA EDTA
Negative Positive Negative Positive Negative Positive Negative Positive
Non-CPE (100) 100 0 100 0 100 0 100 0
CPE (59)
KPC-2 (15) 0 15 0 15 (1) 0 15 13 2
KPC-3 (21) 0 21 1 20 (3) 0 21 21 0
GES-5 (12) 5 72 11 1 7 5Q2) 11 1
NDM-1 (6) 0 6 4 2 (2 6 0 0 6
VIM-2 (2) 0 2 0 2 1 1 0 2
OXA-48 (1) 0 1 0 1 1 0 1 0
OXA-181 (1) 0 1 0 1(1) 1 0 1 0
IMP-1 (1) 1 0 1 0 0 1 1 0
Total 6 53 (2) 17 42 (7) 16 43 (2) 48 11

No. in parenthesis means that isolate shows weakly positive results.

Abbreviations: CPE, carbapenemase-producing Enterobacteriaceae; MHT, modified Hodge test; CIT, carbapenemase inhibition test; PBA,

phenylboronic acid.
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DISCUSSION
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RAPIDEC CARBA NP HAIY Carbapenemase 24’d
ARSI 45 B
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CPE) 22115 et A A 499 473 7515 U CPE 2 A1 A W) SR
CPE T£2] A48t 713 who] s @3}t o]of] 2 odFlo]| 4= RAPIDEC CARBA NP 7 AH(bioMérieux, France)2] carba-

penemase ‘J:W ﬂlH‘ﬂ:H Ak F¥eHE F7eksich

g4 2015\ 1195E] 20161 397FA] 4 7 Aol 4] H2]= carbapenem Al o] 4] ESBLS Al sl AHARF 100

ZH(Klebsiella pneumoniae 405, Escherichia coli 405, 7]} 2057)9} 4713 A Z carbapenemase A= A2 ZHALZ

golslo] Hakgk ZARPAITF 5955K. pneumoniae 565, Enterobacter cloacae 2, E. coli 1; WA-FA3 5 KPC 365, GES
12, NDM 6, VIM 2, OXA 2, IMP 1)E -2 Z RAPIDEC CARBA NP F A2} modified Hodge test (MHT) 2l carbapene-

mase inhibition test (CIT)S ©|-&3F CPE 38 ZAE A 5“‘”]—0312}

Z3k: Carbapenem 7240w A] ESBL AA)sh= AIAlF 1005 RAPIDEC CARBA NP 74k} CPE F83 7Abol|A]
B FAJo]odt) 59572] CPE ¥+ RAPIDEC CARBA NP ZAlel| 4] 53757} oFAdo]$l 3L, MHTOA & 4277} o4
©|9ic}. RAPIDEC CARBA NP ZHARe] CPE #HZE olRIEe} Ho|%x 89.8%2F 100%31tt.

ZE: RAPIDEC CARBA NP ZAh= Wi o] Zhebstar shso] 49w, 317k Wol] A& #Q1d <= 3l ZAEA CPE

A ddRlEe} Solert mig E7] wigell A ALA Aol w83 AAE k=]t [Ann Clin

Microbiol 2016;19:59-64]
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