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Detection and analysis of carbapenemase in multi-drug resistant Klebsiella pneumoniae

WANG Pengkun ,CHEN Dingqiang ,2YU Hui
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University ,Guangzhou,Guangdong 510120, China)

Abstract: Objective To investigate the prevalence of carbapenemases in Klebsiella pneumoniae clinical isolates. Methods One
hundred and fifty-one multi-drug resistant K. pneumoniae strains were collected in our hospital from January 2007 to December
2012 and the drug susceptibility results were analyzed. The carbapenemase phenotype test was used for conducting the detection.
The PCR was used to detect the known carbapenemases gene. The amplification products were further sequenced to determine the
genotypes. Results Among 151 strains of multi-drug resistant K. pneumoniae, 12 strains possibly producing carbapenemase were
screened by the modified Hodge test,in which 1 strain was positive in the metalloenzyme test. Among these 12 strains,5 strains
producing carbapenemases were confirmed by PCR amplification and sequencing, the metalloenzyme positive strain was the type
IMP-4 metalloenzyme and other 4 carbapenemase- producing strains were the type KPC-2. Conclusion Multi-drug resistant K.

pneumoniae appears the strain producing carbapenemase in our hospital in recent years. Clinic should rational select carbapenem

drugs according to the drug susceptibility test results for preventing the generation of drug-resistant strain.

Key words: Klebsiella pneumoniae; carbapenemase;

i 98 5. A1 T 2 e B 0 IR BE B SR B TR 2 — W] B
L LAY 1) J5 R T % A TT B il A IR Y I A B e A T
T B PN Tk PTG« AT #5717 22 T T 24 1) ORE . 5 2 B T 24 1 A% B
AEBEMERN R R 8 A IS BT 24 A I PR 0 il
I JUAE 525 i i 5 1 BT 245 0 o 7™ ik R 0 R kT A 2
25T 25 1) LR 2 —  HOOT R SR B S TSR RS sl T TR
AN [P TR R G G R PSR T m B 6. 72 AT TR
ST P T A 20 I R S 0 TR Y R 3R R I B
TN, SR TR AR B A% S A A T A O AT O )
i, Ay 122 o ek e B 4 0 R S Ak T B s SIS BT 1R 24 ) P 24 SR AR 5
o S R AR SO A B R 43 B 1 151 %k £ = it 245 i 4% e o e
AT B 77 5 0 il A TR A 43 A
1 #HB5HE
L1 MRERIE  SCR TR A BE A 2007 4 1 J % 2012 4 12
JHG PR 4385 1) 151 bk 2 T T 24 139 fili 2% 5 36541 1« A0 P T 24 4
YA VITEK-2 4 [ ) 41 1 % X GE E AP i R A
FDAIHTREE . BT E RO R A T ATCC25922, 4 Jm i BH 1
Btk RPO1 1 Hodge i 45 FH M 7§tk KP1 2 52 55 = R 47 19

Bk
1.2 =235 DNA Marker #1 PCR Bt &= 7% W @ Takara

EER N L6 5. 28 H0 . B2 IR S A5

multi-drug resistance; PCR

e

N B WE AN AL 2 58 W A AL s A A E L 51 i T e
FEEL N A A s 24 B W B RS AR R TPML, I At 85 AR
ETP fias H40R W B Oxoid 24 6] s M-H B 57 5 BHB L 1
ML B AR 5 37 F 2 W 8 Mg HLR B4 Pl i BRA #D

1.3 B Hodge 58 ¥ KR A1 ATCC25922 #1 24 h
L AR 1 A T 7 53 590 1 4 TR, LE I 0.5 S R IR,
T 0 2 R /K8 T BC AT 19 M B A T 1 T SV B 10 AL
W TFRAEBW b AR LT, 5% F-A M-H
S T PR At 1 B ETP 48 . & A M-H MR b 4
R TR o AT B PR X IR COR i 38 75 B ATCC25922) At A 4 %
W (= KPC 1 48 58 35 1A B KPL) , JCH 5 0 36 3 48 A 41 % 1)
SEAR ML, 35 CHEE 16 ~18 h J5 WL B 45 5, 45 50 .
ETP 48R 30 e Rl 8 00 1 A 7 2% R A 32 7 i 7 55 M TG
P R o

L4 R ORI A & 40 i & Jm i B MHT 52
0 v O b e 0 0 5 00 R Y TR R T E R TR AW P,
TEERE LEET . 0 A S0 TR M-H P AR R T . 78 4
— iy I S i B 15 (IPML, 10 pog) 25 B8040 TEBE AR 2 om AR
—F a4 IEE g4 RE A 4 pL 0.5 mmol/L Z — i
R (EDTA W T IPM 48R 4 cm 4 55 Wi — TPM



. 3424 ERAIhE S 24 2016 4 12 A% 37 %% 24 3 Int ] Lab Med,December. 2016, Vol. 37,No. 24

48R F N 4 L 0.5 mmol/L EDTA ¥ #i.35 CHi i .
S5 QLW - TPM 4 5 400 17 B 72 52 1 0 im EDTA 28 11 40 F #0 i
Ve A B B K Bk im EDTA B IPM 48 A (9 30 i 36 B 42 K
F 4 mm Ny 7= 4 @ EEAk
1.5 PCR F1 DNA ¥ $ B8 SCHR O34 38 i )5 50 0y i, &
X LAY 1L BBk 7 2 0 B S R 51 i 4T PCR R, 7=
W & AL R 3% 0 R AR R B2 B AT 56 R L )
2k L7 NCBI W I #£47 Blast FXF 4347 .
2 4 3
2.1 PERRZBORIRSE S 151 BRI 58 T T A0 B I 245 BN Ol L
F 1, AT B4 Bk AL B CESBL) PHME B 93 #k . ESBL B
PET 58 #k. )" ESBL M HMERN 62% . 8 Hr &M, ™ ES-
BL #A]F 8 T2 55— G = AR T 0 R 2 i B Tt 24 L T 2 2%
¥ T 90 % G5B =R K AU BRSNS 19 %0)  E 58 U4 3k 42
i 25 28 hy 77 4 5 b B PR  i  ith E T 24 2 R ik 10004, T X
VTR 2 G e 2 2 ) T 24 b AR L S TO D0 S A s X g 4 )
52 G 25 &R T M/ B B SH A T 24 2 b 8 3k 94 %6 1 X Sk £ R
B /&5 B 4H R OR i PG AR/ fib e B SH ARG I 25 2R 43 0 Ok 37 %
30%6 57 ESBL % W i 55 7 w5 B B0 BURBE S 9926, X JE At
R HUREE R T8 % . 1E 2009~2012 AR U HE B 71 BHRTE
7= ESBL BRA 47 Bk, 32 1% 15w 1 B 87 % k7= ESBL #
B 24 B, R A EURER N 96% . AW BN, BRJE b 3
M e R L 96 B R R S e R R T B 4L ESBL B # LE AE
7= ESBL # ¥t 254 &

1 151 %R R EEE WA ( %)

ESBL {44 ESBL i #:
2
[T A . ¥/ fifz§ o R

ORI 98 0 2 98 0 2
VUMK /BT I 94 1 5 81 4 15
3k FELUR PR / &7 030 37 27 36 28 28 46
URPLPEAR/MbmE EL3H 30 37 33 29 24 47
TR RABREHR 27 0 73 22 2 76
el 100 0 0 33 3 64
B7NISRU 72 2 26 57 2 41
k760l A 97 2 1 31 9 60
K 76 e vk 98 0 2 69 0 31
ERiE=2i 19 11 70 34 7 59
JE At 1 7 8§ 14 78 24 3 73
W e 55w 1 0 99 21 0 79
kA 5 77 3 20 22 0 78
12 IR 2 [ 63 26 11 64 22 14
N+ 60 10 30 48 0 52
LEED R 59 0 41 60 0 40
5207 B e HEY W e 75 0 25 66 0 34
3k A Ath g 92 1 7 43 9 48
FAi TR 41 23 36 29 24 47

2.2 %R Hodge iIXH Ml & JE ML AR 78 151 BRAT R 3
BB T Hodge B UL A4 12 Bk i 7. 900 1K 88 5 bk T
REF Te 5 2 A I s IV B 139 #k . 7 92%0 ., 99 FH 42 i B8 L [

L, BLAEIZ 12 BR B SR R W3 TR 4 58 0 4 6 40 R 35 TR I 2
PERIAN B A 1B DL AR T RE S R B .
2.3 PCRALIRER KM 12 #k Hodge i %5 BT M 45 R £

PCR Y3454 5 BRUHIE 7™ e & 25 0 B 0 Ak, P oA 4 kR
KPC AL HPHME RN 2.6 %0,1 #oh IMP B, fHMER N 0.7 %,
%5 BRE ) PCR =W M Jk 25 5 W& 1 AR 2, PCR =450 )¢
45 B0 .4 #k = KPC R Ak 35 #5717 KPC-2 JE WA, 1 1
7= IMP UG R 517 IMP-4 JE R A,

1 2 3 4 M

798 bp

1 1~4 % KPC #: P M H kM 9 DNA Marker,
B 1 KPC #£F PCR &8

1 M

232 bp

W1 o IMP S A F ks M i DNA Marker,
2 IMP ERE PCR &R

303 i

AT A SR Hy T B 2 R T T R BN B N S L R 2
Wy LABG™ ESBL [ il 9 7 58 1A B 22 T e 258 09 T 25 1 1
Th o I 2 09 S BT T 24 4 T I PR 0TI R A o i
T 25 T 25 ) B BRI 2 BB . BRI )
XPOR A 3 19 ESBL., B @ iR K SR A T 1 Sk AL R i
(AmpC) & B T2 + H AL W] B G 3- P It i Al K it O3 i
BT BRSPS 2. AR BE AR 2 A R BOR L &
PCR B 56 7 B 75 55 M B9 5 MR . 4 Bk KPC TR
B B W Mg 5 R S 3% B R T 25 R 4 0 10000 . ESBL



E FRAR I E ¥ 42 7% 2016 4F 12 F 4 37 %4 24 #] Int ] Lab Med,December. 2016, Vol. 37,No. 24 o 3425 -

2 A B L 1 Bk IMP B JE il K5 R I R R R 36 3 1 T
HIBURR R I 2 100 % , B ESBL g B L 3% 5 %k B0 HoAth 3 A 4t
B 2 4 8 v R R 25, by G ORL R AR, = KPC il AT B 2 A 5 114 i
# 5 TN B 0 Ik T B M S BT T 25 W 24 00 ZE AL L SCHR R E
KPC-2 2 {4 fili 4¢ 5 76 11 W& 76 38 B )2 A7 A8 5™ 4 8 W (9 4
AR AT AR ST AR I Y 5 Ak i B T R 2 0 il
RILEAE T, KPC-2 BRI 4 ¥, &7 80X, IMP-4 BRI A 1
ALY 2000, X — 45 R 5 ZIRFH . B TFAURER
MR Hodge B 50 §f £& ™ o ¥ 25 % B 19 f 25 bk, 107 2 B
Hodge 1256 J& 55 [ Ifi R 95 38 5 47 1 4k 2% 5% 23 (CLSD i 32 11 ik
HER R S % ARG R BN R Hodge 54
N T 04 0 0 SRR Sl 100 %0 B S5 8 Dl 79 %40 B4 D
N 70 % BAYETEINAE O 100% . HERR TN 86 %650, B Ah, AT
e 2B B Hodge i 50 % R IE S 2 T ™ KPC, H R
R SR 100961, X FABFIT A 151 MRl R 52 H A HE
H. MR Hodge X5 FHME A 12 #k 0 F & £ PCR i
T 75 B I W (R TR AR LA 5 8 9F HLHR 1 R L 4E R P IR R 56
N A 4K R v 0 6 4 e At 79 4 3K 56 R) Ay BH R LA TMP-4
B H AT R DL B 3 AR IR I . el DA O W] A R
Hodge 12 56 i 16 7= ik 75 55 J7 B 14 T 245 MRk A7 16 — 52 (18 B 4, S
o B TR AR R 25 PCR ¥ 1 2 K R 58 4 a5
i 5 4 HE 3k Al oA S 0 B 1 bk 5 2 0 B 5 | R Y 24 ML R AR AE
T3 AN o 2 A D e T DA 2 SR A AR B L B T A

ot P 7 B 07 T T A 5 | R 1 B TR T R R LR TR M L T
MR 25 S R G A BT FOE & 0B 259 . &0 40 99 10 5 1
FAZ TR 2 7= B R A A1 B X 5 7 5 0 25 B0 1 24 40 0%
ANE Y ER T BRI . BB R 2 Rk AR SR,
IR = M B B 5y I B G e N R I R R AT . T

17 L1 40 B AT B T B 3 o 20 ey B2 T AL JBORE B AT A T 2
e DRTE A [ J ol 8 17 2 () B [ — 7 b ) A [ A2 0 20 ot v
B2 L4

& ik

[1] e s R A YR 3 M. 2 kg, Jbat. hE
P= 2 BB AL . 2010:318-320.

(2] ORFHIT, PR3 AL/ S 45 I 98 5w B MH 1 B R T 3 A 1 7
KPC A B 5E LT 0. op B 9 A4 A% 35, 2009, 11 (34)
684-687.

[3] Poirel L,Walsh TR, Cuvillier V,et al. Multiplex PCR for
detection of acquired carbapenemase genes[ J]. Diagn Mi-
crobiol Infect Dis,2011,70(1):119-123.

(4] BHLBEZRA VLG, G5, 350 blaKPC2 BY i35 75 4 i
Hk PR TR 25 i 58 e 7 A TR e N U e R ORI R g T
LT B mAT IR F 4  ,2010,31(5) :559-562.

[5] #Ja 3¢, K . EHE 55, 2 B Hodge B30 45 W 1% #F 16 B 40
B T A 0 R PERE AN LT ], h AR R IR R R Ak K, 2010,
33(12).1122-1127.

[6] Anderson KF,Lonsway DR,Rasheed JK,et al. Evaluation
of methods to identify the Klebsiella pneumoniae carbap-
enemase in Enterobacteriaceae[ J]. J Clin Microbiol, 2007,
45(8) :2723-2725.

L7 Brz i, 4w B-P Ik e i AG I f i PR 28 LT DL vp AR 25 %
FINEIR 22 . 2008, 31(6) :475-477.

Cficfs H 9 .2016-09-11 &8I H #1:2016-10-29)

(3255 3422 5O
LIEEE SN Iy S

Sk T B A [RG5890 % S RN BE NAT PR R 22 5 10 3
W, V2 X P AR NAT 320004 3 5 A 59 NAT P RR 2
AR R 53 A % R ASC T SRk A3 BT L AR . R BB TR
SR BT 3R 3 45 R — B0 B BN AE Bk & A R E A AR i
AL 2E 5 SRR A /T 45 R — B0 ¥ B Mk i 5 NAT
FHE 2 i F 2 s 36 ~45 0 Wk Il 3% 9 NAT FH P 5% & & .
18~<C25 Wk & 1) NAT FH 3R A%, (0 A2 B 4 i 1, DA
FOR NGB d i HO R O AR IR Al 1 5 B A 3700 K s 11 B
PEAR A B D T A R £ 32 R I R AR e Y R T AR
AR,

2% LTI 3 A X R I A AR AR SEE NAT ey 1 gk
A OG5 T 19 IR IR 3] e A1 5 B R R L AR I 1M 22 425 ) S
DL B P GE 3T 40 M AT LG HS 2 R DX R i AR N 2
FRIER .45 0 LUF & 4k B £ IR A# A £, &
P 18~<C25 B K55 B VB 55 TAEH S4B NAT FH P 4
A5 3 A A Sk b By 5L S 22 A AN AR e A TR I 3 S Ak L K%
R IR 8 S5 SR L L B SR BEURS it 354 J6h B 22 R I EE A ek am, 42
BT NS E .

S &k

[1] Sachs UJ. Recent insights into the mechanism of transfu-

sion-related acute lung injury[J]. Curr Opin Hematol,

2011,18(6) :436-442.

[2] L3R5, EARE, B, 5. FRIE 5 Bl & 48 #iR il 25 1
HIV K HCV g4 KU F 58 LT 1. o [ i i % 2 5 2007, 20
(6):469-475.

[3] skIER Ok EE. M i S, 55, B A I X HIV i 2 1 5%
W[ ], I PR i i 5 K 3 5 2015, 17(3) :249-251.

(4] HEkE. .z X0, 5. 1 ELISA+1 i NAT [ i £
R A 5 L], o I o 2% 755 2014, 27 (9) £ 920~
922.

(5] WA B850 BRI, 55 A b DX R 1l 7 A 7 oG B v 2 7Y
JFRE IR R LR E MY S KRAFMHFRT]. F HiA
I 24 7% ,2015,28(5) :523-527.

[6] Satake M, Taira R, Yugi H,et al. Infectivity of blood com-
ponents with low hepatitis B virus DNA levels identified
in a lookback program []]. Transfusion, 2007, 47 (7);
1197-1205.

[7] 05 28000 B IR AL I 5 AR (NAT) TE ik 1 # A 2K
B S B 4 9 B 075 A T A LT LT 0. o I i o % 2. 201023
(10) :892-894.

[8] ZERye, EZI5. B30, 4. 2 MR It & R M T
TR G A HL A LT . o i 1M 2% . 2015, 28 (6) : 720-
723.

(Wi Fe B #1:2016-09-01 & [8] H #1:2016-10-20)



