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Comparison of Standard Carba NP and Modified CarbaNP for detection of carpapenemase-producing

Enterobacteriaceae

Abstract

Carbapenemase is an enzyme found in many bacteria
especially in Enterobacteriaceae which stands for carbapenem-
resistant Enterobacteriace (CRE). Once mechanism of CRE is

bla..., bla, .  bla

containing the resistant genes e.g. bla koo P18y o D18 oypas e

IMP-14a’
Most of regional and provincial hospital can not identify the
resistant genes. They must be referring organisms to university
hospital or National Institute of health of Thailand (NIH) to confirm
the resistant genes that take too much times. Many hospitals can
detect CRE by disk diffusion susceptibility testing (Imipenem
meropenem and ertapenem)or by Modified Hodge Test, The Imi-
penem-EDTA combination disk, however these techniques can not
cover every resistant genes, take a time and some methods show
false-positive. Carba NP is the method recommended by CLSI which
can cover more resistant genes than the described methods above
and save time as well as high specificity.

This study aims to modified the standard carba NP method
to reduce processing time and using Imipenem/cilastatin which
already have in the hospital instead of Imipenem monohydrate that
is expensive. About 6 miligrams of Imipenem/cilastatin in modified
Carba NP can detect CRE (Standard carba NP used 3 miligrams
of Imipenem/monohydrate)

Modified Carba NP can reduce the processing time from
35-40 minutes to 2-3 minutes. The positive color of standard Carba
NP revealed more yellow than the modified carba NP.

Modified Carba NP can be one option for region or
general hospital in Thailand to do for initial detection carbapenem-
resistant that useful for the clinician and infectious team to rapid
management and proper control spreading resistant organisms in

affordability way.
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Csf ::; A:/id; carbapenemase 184 @aULATIFUAILNA Enterobacteriaceae 153
A1519% 1 udnsasudaaatalnauadlniinasiazauanuas PCR product
Falndinas aeuiaAalalng(5-3) au1m PCR product (bp)
IMP-F GGAATAGAGTGGCTTAAYTCTC 232
IMP-R GGTTTAAYAAAACAACCACC
OXA48-F GCGTGGTTAAGGATGAACAC 438
OXA48-R CATCAAGTTCAACCCAACCG
NDM-F GGTTTGGCGATCTGGTTTTC 621
NDM-R CGGAATGGCTCATCACGATC
KPC-F CGTCTAGTTCTGCTGTCTTG 798
KPC-R CTTGTCATCCTTGTTAGGCG
MCR-F GGGTGTGCTACCAAGTTTGC 1,126
MCR-R CATTGGCGTGATGCCAGTTT

AN9199 2 FUAURYgene N1RT2AlAEAE multiplex PCR

Organism 11ln gene AaEN Carbapenem tAgdd multiplex PCR
TIN
(ﬁququ) b/aNDM b/aOXA48-|\Ke b/a + b/aOXA48-|ike
E. coli (12) 5 6 1 12
K. pneumonia (72) 30 40 8 78
Enterobacter spp. (5) 3 2 0 5
EREN 38 48 9 95
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A1519%1 3 waANlIaEsNUAaTWNaN Carbapenemsingds Dick Diffusion

v - J . .
WaunutinGene Aagn Imeds Multiplex PCR

#fingenenasn % Resistance
Organisms Carbapenem Tna (Disk diffusion)
98 multiplex PCR Imipenem Ertapenem Meropenem

blayg, (N =5) 100 100 100
E. coli OXA48-like (n = 6) 0 66.7 50
(n=12) bla,,, +OXA48-like (n = 1) 100 100 100
blayg, (n = 30) 94.7 100 94.7
K. pneumoniae | OXA48-like (n = 40) 96.3 100 92.6
(n=78) bla,,, +OXA48-like (n = 8) 100 100 100
Enterobacter sp. | blayg,, (N=3) 66.7 100 66.7
(n=5) OXA48-like (n=2) 100 100 100

4 a s a .
AN9197 4 UARIEATIAgeneRasn Carbapenem Tneidd multiplex PCR aa4ida

E.coli WiguAUAEN1AS31U Carba NP

Gene 1neA% multiplex PCR Carba NP
(N=18) Positive (%) Negative (%)
Positive 5 (100) 0
bla,,, (N=5)
Negative 0 0
Positive 4 (66.7) 2(33.3)
b/ana48—hke (n - 6) .
Negative 0 0
Positive 1 (100) 0
b/aNDM + b/ana48-hke (n = 1)
Negative 0 0
Positive 0 0
Negative for 5 genes (n = 6)
Negative 0 6 (100)
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Reg 11 Med J
Vol. 30 No. 3 carbapenemase ‘]JB&L%LLW]%G?EIW&Q@ Enterobacteriaceae 155
WI':"N‘?.I 5 LLﬂﬂdNﬂ“ﬁﬁﬂgeneﬁﬂﬁl’l Carbapenem‘iﬂﬁﬁ%‘ multiplex PCR
2B4LTR K. pneumoniae \gUNUATNIATFIU Carba NP
Gene 1atA% multiplex PCR Carba NP
N =88 Positive (%) Negative (%)
Positive 29 (96.7) 1(3.3)
blayg, (N =30)
Negative 0 0
Positive 31(77.5) 9 (22.5)
b/anaABf\ike (N = 40)
Negative 0 0
Positive 8 (100) 0
b/aNDM + b/ana48—hke (N = 8)
Negative 0 0
Positive 0 0
Negative for 5 genes (N = 10)
Negative 3 (30) 7 (70)

M15199 6 LLﬂﬂdNﬂ‘ﬁﬁﬂgeneﬁﬂﬂ’l Carbapenem‘l:ﬂﬂa%' multiplex PCR

2B4LTD Enterobacter spp. WIEUNLAGNIATF U Carba NP

Gene 1AeA% multiplex PCR Carba NP
(N=05) Positive (%) Negative (%)
Positive 3(100) 0
blayg,, (N =3)
Negative 0 0
Positive 0 2 (100)
b/ana48—er (N = 2)
Negative 0 0
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A151991 7 WAAINANISAE Carba NPUszeind Tuanuidndusnanild

Carba NP 41m3531u HALINYETD Carba NPszgnst
(RNUIUNAADLI) 3 mg. 6 mg. 8 mg.
Positive (84) 0 84 84
Negative (27) 27 27 27
% Positive 0 100 100

o

A15199 8 LAAINAIE Carba NP N1M931U 38 Carba NP ilszenn

7% Carba NP 75 Carba NP Uszgingf (378
NIMTFI (378) Positive Negative Total
Positive 84 0 84
Negative 0 27 27
Total 84 27 111
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Imipenem/cilastatin

\

|

Imipenem monohydrate

ANN 1 WAANEATBINIINAAEL Carba NP LLuuﬂizqnﬁ(lmipenem/cilastatin)LL@&LL‘LI‘LI

HN1m337U (Imipenem monohydrate)

NN 2 UAATIUIATEY PCR product 1948UABLNANAS multiplex PCR Taaian1= bia,,, gene 1aw 2=

bla .gene AU 3= bla,,,, gene AU 4= bla, .. gene LaU 5= MCR-1 gene

OXA48-lik

AU 6 LLaE 7= negative control






