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Clinical evaluation of Carba NP paper strip test in detection
of carbapenemase-producing Enterobacteriaceae
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Abstract Objective: To evaluate Carba NP paper strip test for the carbapenemase detection of carbapenem-resistant
Enterobacteriaceae. Methods: A total of 122 Enterobacteriaceae were isolated from various clinical samples from
the Second People’s Hospital between April 1, 2015 and December 31, 2016. The phenotype of Enterobacteriaceae
were detected by Carba NP test and Carba NP paper strip test, the genes of carbapenemase detection were
performed by PCR, which was regarded as a gold standard method to gene detection. Results: A total of 112
blaKPC-2 isolates, 8 blaNDM-1 isolates, no class D carbapenemase isolate, and 2 non-carbapenemase isolates
were detected in 122 carbapenem-resistant Enterobacteriaceae. The sensitivity of Carba NP test and Carba NP

direct paper to the carbapenemase of the tested strain was as high as 98% and the specificity was as high as 100%,
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refer to PCR results. Carba NP test can be done within one hour, and Carba NP paper strip test can be done within

five minutes. Conclusion: Relative to the Carba NP test, Carba NP simple paper method does not need expensive

protein extraction liquid, cheap and easy to operate, suitable for primary hospitals are widely used, which can

effectively assist clinical anti-infection treatment.

Keywords

T, BRT R IS PUAE R 2509 AT R4
P (carbapenem resistant Enterobacteriaceae, CRE). 4%
T A R A A 4 RN AT T CREJR
PHETT WA ER AR, FEARER . ZHER
B. B8R . BN R 2@ SR . i
U ERZYR T Y CREBRPAEERORAME,
N B ILCRE B I E G 24 AT BE X A 9 93 3
AR PR b v B b S CRE B Ay
W, EHT, E ARSI R T B 4 Y 7 A Hodge
I (MHT) . @ 3R IEMIEF A S, 20124F
Nordmann%mﬁﬁd’l—i’ﬁCarba NPiE’\Tj(Carbapenemase
Nordmann-Poirel test) F P& 53 46 I B T 25 475 1 .
2015 4F 3 [ i R F 55 56 % A5 4fE 0 23 (Clinical and
Laboratory Standards Institute, CLSI)4} A Carba NPi{
ST A CRE, Carba NP6 A6 I 5[] 45,
TR PE AR S, FE IR 2= Im R SE 0 % )2
o AFFEXF Carba NPZE ML)y B AT KB R, T
W B S AR IO, TP, i E A
TR REEZ L = P . I Carba NP EIEAUH
VKGN CRE Y45 S 55 Carba NPZE ML 7 1 FIPCRIL HEA T
XFEE, DUBPPAN HAURE S5 4

1 B

1.1 E#kSRIE

WEL A TLHTH - NRER20154:4 H
F20164 12 1 WA i ik 1 2 0 2P0 A R I T
RN 1228k, R BE B o oMk Bk T A M b A
F AU o KT BB 20 TR (S R B A2 bR ) TR R
FRACKE H P . IR, M. 510 . IR K%,
2 R B S I S E CLSTAIM100-S2 55 i .
FH I 5 452 T ATCC BAA-170SH1 B Ml 5 i ATCC
BAA-1706H1 g 5% 5% B B B

1.2 EEMUHEFIRAF
F AN 5 [E Eppendorf/A H (P CRAL AN SE

Carba NP paper strip test; carbapenemase; detection value

&l Thermo A ml A BE I BUAR AN o T 250 A 8
Eppendorf/A Al (UDNAFREY), Jbat RAR AL R
AR A B DNASE PO &, MR 234D
TAEARA A PCRA I, LA TAY T
P A BRZA 7 8951 90 09 5 BRI e, A7 MRV 2R o
2547 FRZS w0 % 55 1 P ml Al T 80, 518 Thermo
2% A 1A By 21500 M A B R A R R L e 5k
SigmaZA 7 HUTRRR S £ K 24

1.3 i 51 A B

Carba NP4 55 Carba NP B 3245 H 5 (946 T %
(Y HC 7 A TR o

AW : 0.05% My 2T AW +180 pLAY0.1 mmol/L
ZnSO, /K% (0.1 mol/L NAOH . 10% HCIFpH N
7.8+0.1),

B : TFZTFAW & A LWL N6 mg/mLIY)
S /P A AR T,

1.4 BEERBREHNIN
1.4.1 Carba NP 2"

SCHGHRE . H200 wL 4N B 8 1 T4 )
FIWAEPE H, 4100 uL, 1FENIREA AR
o 10 pLAZ M A BN A=, s BlmA
EPE, RIS sha, B slmAKI®KA, B,
SRIGTCE F37 CWAE, HERRL/Naf M4 (2 h
WL H) o
1.4.2 Carba NP AL 445 K %

ISR 45 1.S cm x 1.5 cm BELAR I [RIFE
A, EL A FINAA, B450 uL, JH10 uL4%fh
IRH LG PR AN R 1 5L, Ar e A L T s,
g TR e S g i

1.5 B E &N &N

TR B S U] PR U R DNA, PCR
P BN SRR, BRI A RS T
H. PEKESELEL,



Carba NP AU LA AT RN 655 22 MR NTIIEAL S8, 45 2045

1 PCRAGIE 5| ¥ B Fr 5 K im FE

Table 1 Primers used for PCR detection of carbapenemase encoding genes
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Figure 1 Electrophoregram examples for the products of PCR
1: blaKPCFHPERY A2 e B AT ; 2~3: blaNDMPBHER)
KGR AH; 4. ATCC BAA-1705(BAPEXTRE); 5. ATCC
BAA-1706(FPEXTIR)

Lane 1: blaKPC-positive Klebsiella pneumoniae; lanes 2-3:
blaKPC-positive Escherichia coli; lane 4: ATCC BAA-1705
(positive control); lane 5: ATCC BAA-1706 (negative control).
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Figure 2 Carba NP test results for Enterobacteriaceae
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Table 2 Comparison of the results of carbapenemase phenotype in Enterobacteriaceae using Carba NP test and Carba NP paper
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Figure 3 Carba NP test results for Enterobacteriaceae
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Figure 4 Incubation time required for detection of
carbapenemase activity by using Carba NP test and Carba NP
paper strip test
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