R Y i 24 A 2019 4E 6 A58 18 %5 6 ) Chin J Infect Control Vol 18 No 6 Jun 2019 481 -

DOI:10. 12138/j. issn. 1671 —9638. 20195329

CRKP %5 & K g A F &N & 5 iFEE S

Mo dm', BREAC
GEXERRZFRBER 1. YR 20 RYERR, S B 563003)

[ E]1 B T Wb e &5 280 5 0 300 B (CRKP) B 75 2 1 i I 38 450K 00, LA % 8 0k 1) 1 [ 4
o Wi A H CRKP 19 s AL R R o k6. Ak Il 2017 48 1—12 HZBe4r & A I R4 L% 19 CRKP
22 R (K1~K22) , 25 S 40 A ™ BUIE RO 1N 1 s B 0k % 24 S 2 R AT 2 % R T R Hodge I 55l Carba NP
T 0 G 0 T R R 4 7 B T A I L I ) PCR e AR 488 7 B TR R L 0 B T A 3 DR O Y L 48 22 6 05 ) 4 4%
B (MLST) #1j #1 B BE 36 4 1] — 3 & 7 51 PCR(ERIC-PCRO #E 47 Rl R ¥ 43 #r . 4558 22 H< CRKP % JE i 55 75
e 5 1 56 2 B A TR 2 S O 100 06 b ife R LAt WL DT TR 24 Wt BRI 25 5 13 MRt B Hodge i 50 BH 4, 14 #
Carba NP (55 FHM: . 14 bR B B bR 3 35 o KPC-2 25, K12 B4 bk [F B 4 7 NDM-1 [N, $¢ MLST 3 0] 40
ST11(14 k) .ST875(6 #k) .ST1964 F1 ST571(4% 1 #) . ¥ ERIC-PCR £ 4> #IT] 43 g A # (15 #k) .B %1 (6 #) K C
BT o 43 B, FEAH R 7 B #k h K1 ~Ke [al )@ ICU, K7 ~K10 [a] )& isi 145 4Bk K15 ~K21 [5)&@ B 28 LA 3 5
A LR B e I . EL R A AR RS O (K2 K8 B3 1 fl I I 45 SRR A ICUL K13, K14 43 8l A ICU %% AL
WA ENED . i B 2017 4E4EZE ST11 B ST875 # CRKP (4 340 e J AT » 70 I 3 15 o ik Y ol B 5 ¥ 1l
it

(% 8 W] WEREEMIEMRITEME IR TTEE; W T EIEmE ; W B

[FEHES] RI181.372

Carbapenemase gene detection and homology analysis of carbapenem-

resistant Klebsiella pneumoniae

CHEN Ya', QIU Long-min*(1. Department of Infectious Diseasess; 2. Department of Health-
care-associated Infection Management, A f filiated Hospital of Zunyi Medical University,
Zunyi 563003, China)

[Abstract] Objective To understand the carrying status of carbapenemase gene and homology of carbapenem-re-
sistant Klebsiella pneumoniae (CRKP) in a hospital, so as to provide laboratory basis for preventing and controlling
transmission of CRKP clone strain. Methods 22 strains of CRKP (K1-K22) isolated from clinical departments in a
hospital from January to December 2017 were collected, antimicrobial susceptibility testing results were re-checked
by Kirby-Bauer disk diffusion and broth microdilution method, carbapenemase production was detected by modified
Hodge test and Carba NP test, common carbapenemase genes of enzyme-producing strains were amplified and se-
quenced by polymerase chain reaction (PCR). homology analysis was performed by multilocus sequence typing
(MLST) and enterobacterial repetitive intergenic consensus PCR (ERIC-PCR). Results Resistance rates of 22
CRKP to ertapenem, imipenem and meropenem were all 100% , resistance to other common clinical antimicrobial
agents were also high; 13 strains of CRKP were positive for modified Hodge test and 14 were positive for Carba NP
test. KPC-2 gene was carried by 14 enzyme-producing strains, NDM-1 gene was also carried by K12 strain. Ac-
cording to MLST method, CRKP strains were divided into ST11 (2= 14), ST875 (n=6), ST1964(n=1), and
ST571(n=1). According to ERIC-PCR method, CRKP strains were divided into type A (n=15), type B (n=06)
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and type C (n=1). K1-K6 strains with the same typing results were from intensive care unit (ICU), K7-K10 were

from cerebrovascular surgery, and K15-K21 were from neonatology, corresponding patients had the same hospital

stay, and they had been transferred (patients K2 and K8 were transferred from cerebrovascular surgery to ICU,

K13 and K14 from ICU to departments of hematology and nephrology respectively). Conclusion Cloning epidemics

of ST11 and ST875 CRKP existed in this hospital in 2017, it is necessary to strengthen the prevention and control

measures of healthcare-associated infection.
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Table 1 Basic data of 22 patients with CRKP infection

Gt P51 AR SR ER A FE Rt 05 RAMEEAE SR T SR Y A FH e 1 245 ) 2
K1 Ui 85 4% I 1 3 1,2,12,13,23,25,28,29 .31 A.B.C.D.E o.p.u

K2 7 82 % R IR T 1,2,13.,20,28.36 A.B.C.D.E.I cvd.e h.n,p.r
K3 Lt 93 % 1M 1,13,21,28.,29,30,33,34.35 A.B.C.D.E.G.H.M.O,P.Q h.m.n,0.p.s.u.v
K4 & 76 % W1 S 1.7.9.26,27.28 .31 A.B.C.D.E.K.O h.p.r.u

K5 i 44 % W IR B 1.2.5.7.16.24.28 A.B.C.D.E.F.H.1.Q b.h.o.p.u

K6 = 69 % W FR B 1.3.4.5.6.9.24.31 A.B.C.D.E.F.] a.l.p

K7 L 63 % I3 1.12,13,28.29 E.I b.d.e

K8 i 68 % P IR 1.8.14 A.B.D.E.F b.d

K9 5 39 % I 1, 3 1,12,14,15,17.,28.,29 A.B.C.D.E.H d

K10 7 48 % P I 3 1,10,12.13.14.19 A.B.D.E.F.H d.m

K11 w 62 % i3 1,2.3.4.8.28 B.D.E.F.H.N.Q b.l.q.s.v
K12 {57 76 % I 3 3.47.48.49 CNDNE g

K13 4 18 % I W, 3 1.28,29.32 C.D.E.M.Q d.h.n.p.u
K14 by 85 % W PR TE 1,10,12,13,22,25,28.31,32 A.B.C.D.E.O.P.Q h.o.p.r

K15 W 117 d W0 5 1.28.29,37.38.,42.,43 44 A.B.C.D.E.G.H.Q d.jkip.t
K16 4 13 d 1MW 28.29.37.38.,42.44 B.D.E.G.H.Q d.j. k.t

K17 Ui 9d P 1 3 1.29.37.38.,42 A.B.D.E.F.H.Q d.j. k.t

K18 i 11 d W B TE 1,18 E.L d.ir

K19 5 18 d I 0 5 1.37.38.39.40.,41 A.B.C.E.Q d.j.k

K20 ] 7d P Wl 1,28.,37.38.41 A.B.E.G d.j.k

K21 5 4d 1fiL % 18.24.,45.46 c.j

K22 L) 91 % - 1) 3 1,10,11 f.g
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1435 ZEMESCN B4 . 36 [ .37 77 L. 38 MG i A MR = L 39 BT AR JLIF W 30 5 5T 40 SE R MG IE R . 41 87 A2 L E B . 42 7 A JLIRSEIE /D
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2.3 HEiXBER KB MR RGBS 2.4 mEEWHEAEMNLZER RHA MHT M Carba

R IR, 22 ¥k CRKP X} IPM.MEM K ETP #fif ~ NP LM CRKP fk i 2% 4 B . 45 5% MHT [
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Table 2 Antimicrobial susceptibility testing results of 22
strains of CRKP detected by Kirby-Bauer disk dif-

fusion and broth microdilution method

Hikk 4 Pl 4% (mm) MIC(pg/mL)

2L IPM MEM  ETP IPM MEM  ETP
K1 8 6 6 512 256 256
K2 13 6 6 >512 >512 >512
K3 16 6 6 256 128 256
K4 12 6 6 512 512 >512
K5 13 6 6 64 32 32
K6 8 6 6 16 8 8
K7 11 6 6 256 64 256
K8 13 6 6 >512 >512 >512
K9 16 6 6 >512 >512 =>512
K10 13 6 6 32 128 128
K11 19 19 15 256 16 32
K12 6 6 6 >512 256 128
K13 11 6 6 256 128 256
K14 15 6 6 256 256 512
K15 6 6 6 64 32 16
K16 15 14 13 256 32 32
K17 16 16 14 512 64 128
K18 13 11 10 512 128 256
K19 17 16 14 256 16 32
K20 16 15 12 512 16 16
K21 17 14 12 512 32 32
K22 18 12 10 512 32 128

(12ex332

A B

A:MHT FA#ESE 5, ATCC 25922 S B P X BR L 160109043
BRI L 171205332 4 38 36 25 S BH % T Bk 5 B: Carba NP 3056 FH 1%
4
B 1 CRKP ik 7 55 s B for il 25 2R

Figure 1 CRKP carbapenemase detection results
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HE . PCRYI ™Ik s ROLE 2. B kSR
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A KPC #: A ;B: NDM-1 3£ [K ; M: 2 000 bp DNA Marker; [H .
[ 4k %ok B 5 B < B2 X B
2 KPC ZHF1 NDM-1 £ [H PCR 47 3 7= 4 H vk [
Figure 2 Electrophoresis map of PCR amplification pro-

ducts of KPC gene and NDM-1 gene

2.6 RRMWLSA i MLST i 22 #k CRKP 7] 432k
ST11,ST875.ST1964 il ST571 PUAp 551 %1, H i K1
~K14 2 ST11 #1,K15~K17 1 K19~K21 2 ST875
L, K18 i ST1964 1, K22 Jfy ST571 K, MLST 4% 5§
TN 3. i ERIC-PCR %40 B R[4 A B.C = Fh
HAl, Hih KI~K14 K& K18k A #, KI5~K17 Fl
K19~K21 Jy B#I,K22 3 C A, WK 3,
2.7 EHHRRAET AL A LR R AR LR
53 BG5S R Y Bk b K1 ~Ke 6] g 1CU, K7~
K10 [A] g fix i 4 #hBE Horp K1 5 K2,K2 5 K3,K3
5 K5,K8 5 K9,K9 5 K10 #5453t [543 B i) 7] . K8
5 KO Ji K AR %, BB & ARG L, K2, K8
F B I 45 0 B 5 A ICUL, K13, K14 4> B ICU %%
A M NF S NE. B4 LR K15 5 K16 J K17
Py Al e B[] . K19 K20 F1 K21 #5427 42 e
IFE], K20 5 K21 A e [m 4 Fe i E, Wk 4.
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&3 22 ¥k CRKP MLST %%
Table 3 MLST results of 22 strains of CRKP

R 25 A7 B PR G i o K S5V 3 A 2 1 -
LI gapA infB mdh pgi  phoE rpoB tonB - %= gapA infB mdh pgi  phoE rpoB tonB

K1 3 3 1 1 1 1 4 ST11 K12 3 3 1 1 1 1 4 ST11
K2 3 3 1 1 1 1 4 ST11 K13 3 3 1 1 1 1 4 ST11
K3 3 3 1 1 1 1 4 ST11 K14 3 3 1 1 1 1 4 ST11
K4 3 3 1 1 1 1 4 ST11 K15 2 1 2 1 10 4 19 ST875
K5 3 3 1 1 1 1 4 ST11 K16 2 1 2 1 10 4 19 ST875
Ko 3 3 1 1 1 1 4 ST11 K17 2 1 2 1 10 4 19 ST875
K7 3 3 1 1 1 1 4 ST11 K18 2 3 1 147 4 4 4 ST1964
K8 3 3 1 1 1 1 4 ST11 K19 2 1 2 1 10 4 19 ST875
K9 3 3 1 1 1 1 4 ST11 K20 2 1 2 1 10 4 19 ST875
K10 3 3 1 1 1 1 4 ST11 K21 2 1 2 1 10 4 19 ST875
K11 3 3 1 1 1 1 4 ST11 K22 17 19 79 20 108 55 142 ST571

M K22K21 K20K19K18K17K16 K15K14KI13KI2K11K10 K9 K8 K7 K6 KS K4 K3K2K1 M

(bp) (bp)

2000 2000

1000 1000
750 750
500 500
250 250
100 100

M:2 000 bp DNA Marker
3 22 #k CRKP ERIC-PCR " 3 7= et yk €]
Figure 3 Electrophoresis map of ERIC-PCR amplification products of 22 strains of CRKP

R4 22 bk CRKP m bR IR B2 5 (R 50 Ao ) 2 2R

Table 4 Source departments and homology detection results of 22 strains of CRKP

B G 5 e £ 3 B i 6] iiif 245 4 X MLST 7 ERIC-PCR 4} %I
K1 ICU 1281H-2d27H KPC-2 ST11 A
K2 ICU 2H5H—7H3H KPC-2 ST11 A
K3 ICU 4A5H—10A9H KPC-2 ST11 A
K4 ICU 10 4 8 H—20 H KPC-2 ST11 A
K5 1ICU 9H 20 H—12A 11 H KPC-2 ST11 A
K6 ICU 10 30 H—12 4 9 H KPC-2 ST11 A
K7 i i 45 1H24H—2H2H KPC-2 ST11 A
K8 i 1t 7 4A1H-5H15H KPC-2 ST11 A
K9 i i, 4 4H20H-—5H9H KPC-2 ST11 A
K10 i 1t 7 5H8H—6H2H KPC-2 ST11 A
K11 fieg S84 1TH3H—3A9H KPC-2 ST11 A
K12 4 F) 8 H 18 H—28 H KPC-2,NDM-1 ST11 A
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43K 4 (Table 4, Continued)

B 55 Bla S BE i ] 1iif 245 4 R MLST %! ERIC-PCR 43
K13 ML B 8H19H—9 A 18 H KPC-2 ST11 A
K14 B R 9H6H—11H1H KPC-2 ST11 A
K15 A JLFE 1H15H—4H21H - ST875 B
K16 B A LR 2H 1 H—20H - ST875 B
K17 B LFE 3H27H—4H2H - ST875 B
K18 A LR 5H19H—6HS8H - ST1964 A
K19 B LFE 4A27H—7H19H - ST875 B
K20 B LA 5H2H—7H9H - ST875 B
K21 A LR 7H4H-27H - ST875 B
K22 1% iy o 107 6H-—23H = ST571 C

* o K1 F AR BEMS (] B85 2016—2017 48, HAy B FAE BE i [0 242 2017 485 — RGN

3 Wit

KPN i 15 8 I i 7T 7K e 60 55 Bk 75 83 s 28 P A=
FAERN BNEERE P AER kMR R HHE
H I IR S R BOR bR Z R YL 2 it 25 (R
FORREK S B 2 8P AE 2. v B 40 i 24 4 0
st BoR, 2015 4 KPN % MEM (1% 1 25 % h
2.90% . % IPM (¥ it 25 3 2 3. 002, AL 2 P 4F
KPN %} MEM K& IPM 4 fif 25 % 4% % b 7+ &
24.00%.20. 90 % » I Ft R BEAE 5 fiF LA b i Jk e
CRKP [5G R &k 47.90% U7, ABFgEH 22 #
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