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Abstract: Objective To understand the detection status of carbapenem resistant Klebsiella pneumoniae
(CRKP) in all inpatients of the 901 Hospital of the Joint Logistic Support Force of the Chinese People's Lib-
eration Army in 2017,and analyze the carrying status of resistant genes of CRKP. Methods CRKP clinically
isolated from hospitalized patients in the 901 Hospital of the Joint Logistic Support Force of the Chinese Peo-
ple's Liberation Army from January 1,2017 to December 31,2017 were collected, and the drug resistance of
commonly used antimicrobial agents were analyzed by PHNXI10. The minimum inhibitory concentration
(MIC) of each strain was determined by agar dilution method. The clinical distribution of CRKP was statisti-
cally analyzed with WHONETS. 6 software. The gene of carbapenem and other p-lactamase were amplified by
PCR. Results A total of 23 strains of CRKP were detected in the inpatients of the hospital in 2017,including
12 strains in neurosurgery, 3 strains in ICU,2 strains in general surgery,2 strains in cadre's ward, 1 strain
each in orthopedics, ENT, ophthalmology and urology. The specimens were mainly sputum (16 cases), fol-
lowed by wound surface. BlaKPC-2 gene was found in 21 of the 23 strains of CRKP, while blaKPC-2, blashv-1
and blactx-m-15 genes were present in 19 strains. Conclusion The main cause of producing blaKPC-2 in the
hospital is carbapenem resistant Klebsiella pneumoniae, which should be paid more attention in clinic.
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TR 25 DL A BT 22 5. O T i b BN R A ik 22 10k
B ARBE TSN 901 1€ B CRKP 911 PR 43 1 K it 25 Bl
ARBFFE R A PCR ¥EXF 2017481 H 1 H & 2017 4F 12
A 31 H 7 N R T3 25 3 ) f 5 BA 901 B= B
(DL T FRAS B ) 43 Be 8 5 B UL 1 CRKP #E 17 ik 75 %
s Tl 5 R B HC At 3- PN T e g 5 PR 0 A 9F 5 S I R
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1.1 #B
1.1.1 kSR kg 201741 H 1 HZE 2017 48

12 A 31 HEARBEA: Be B 1Y 45 2800 R PR AR o 43 85 1
AEE S CRKP 23 #k . HH R mA 16 6, 55
YR A 3 6] FREARA 2 B AR A 1 6] R B AR A
1.,

1.1.2 K 5188 | BD A H PHNX10 #4745
KRR U 2 W 2 R AR A AR A PR R
BLURKE R LA RE e 55w Sk R i | Sk Aok
W 9 S 5 I b 2 A O A E T 2 AR
J WS R 95 B R L Sk AR R /A B A Sk A m ik
M kA Al | Sk ARk 5 40 B 9L E Oxoid 24 A .
ISk 86 5 B0 O KA 12 WA R 23 |, PCR 477 4
T 40 3k R4 DNA $ BGE 7] & PCR P2 ) 4l
B & 5 M AL RARA R = .

1.2.1  FTEE/ B v 800 W oA AR O i ANER R 1Y
I JHe 5% F B 95 B 8 T TR 24 il 9% v R A TR 38 4R Sk AT BE
B K-B 3k X i 26 0] B8 bk oE 17 2 A LA FP 5 434
iR 1S 245 19 Jili % o T AT B A A e 6 B2 . ) T A A 4
WS [ i PR RN S 38 = BR 1AL Pr 2 (CLSD 2017 4F A i
PAT BT B bR KR Ay I ATCC25922,

1.2, 2 B AR W E (MIO P E 2R FH BOIE 76 B¢
e NG SR R e B W e B R VAR A2
ARV E KRR kb nE Skt s 55 7 M
24500, I 2 T 7 T R A AR e AN T 7 Fh 2y
¥ MIC {H.

1.2.3 &K Hodge i3 M IJCw A BER K & 0.5
SE RPN KGR H ATCC25922 B AE MTEm
A5 10 F5 0 B8 o 4 o BLAC A v 25 B0 96 B/ MHA -
B H AR T4 10 min, 76 P o0 I JE At 15 9 48 7 (10
pg/ R PREU 3~5 AN IS AR i B2 K5 35 09 18 I B A
JOT 4 DAAR O TR 9% - AR S & ) AR — 2% 270 25 mm
BB W8 5 UL 25 3, 135 DU B ik 5 90 1 24 58 S Ak
HH B MR A K B O 7 R T A T PR RR

1.2.4 BT R M B E I B H At 3P 9 i A 3 1R 5 4
Wit SRR LA ]I 51, Bk T AR Y TR
JReA7 A5 R BB B B 77 2 M it 3k PR R LAt B T
il FE R 519 5 50 L2 1,

1.2 Jrik
x1 B-M BB E E 5|

IR/ SR (5 —3") AL TP B (bp)

TEM F:AGGAAGAGTATGATTCAACA TEM 535
R:CTCGTCGTTTGGTATGGC

SHV F:GGTTATGCGTTATATTCGCC SHV 867
R:GGTTAGCGTTGCCAGTGCTC

CTX-Ga F:AGTGCAAACGGATGATGT CTX-M-13~14,16~19, Toho-2 792
R:GGCTGGGTAAAAATAGGTC

CTX-Gb F:ACGCTACCCCTGCTATT CTX-M-2,4~7,Toho-1 830
R:CAGAAACCGTGGGTTACGA

CTX-Ge F:ACGCTGTTGTTAGGAAGTG CTX-M-1,3,10~12,15 759
R: TTGAGGCTGGGTGAAGT

OXA-1 F.CTGTTGTTTGGGTTTCGCAAG OXA-1 440
R:CTTGGCTTTTATGCTTGATG

OXA-10 F:GTCTTTCGAGTACGGCATTA OXA-10 822
R:GATTTTCTTAGCGGCAACTTAC

KPC-gp F:GCGGAACCATTCGCTAAACTC KPCl~4 340
R:CGCCCAACTCCTTCAGCAACA

IMP-1 F:CTACCGCAGCAGAGTCTTTG IMP-1,4~6,9,10,18 587
R:AACCAGTTTTGCCTTACCAT

IMP-2 F:GTTTTATGTGTATGCTTCC IMP-2,8,13,19,20 678
R: AGCCTGTTCCCATGTAC

VIM-1 F:AGTGGTGAGTATCCGACAG VIM-1,2,4,5 261
R:ATGAAAGTGCGTGGAGAC

VIM-2 F:ATGTTCAAACTTTTGAGTAAG VIM-2,6,8~11 801

R:CTACTCAACGACTGAGCG

1.2.5 BT 5 0 i 2k DR B G Al B-PA) T i T A TN )

PCR ¥ M 5 )F 2t B Hodge i 56 FH ¥ &6 %, % H
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9k 4R A0 1 I 41 DNA, PCR W B AR TS
50 L. 48 B TSI ¥4 1 pL, PCR Magic Mix
25 pL.DNA it 5 p1L(5 ng) . FMZE K (ddH, O) #b
FEE 50 pl, TEH B 94 CHIAEME 5 min; 94 °C 40,
55 °C 1 min,72 °C 1 min, 3t 35 PMEHR;72 C A 10
min, PCR ¥4 10 g/ L B s WHEE S FL UK 504, 25 4b
I FL VK AR A M I . PCR FHS% ™= 9% -
VA T AR TR AR A7 BR 2 w47 8L 1) 0, 0 ) 45
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23 ¥k CRKP Kzt I IR BE = 0 o 2 AR B (12 B, o
52.17%) JEAE WP B (ICU, 3 #k. /5 13. 04 %) . %
AhEEC2 R, 7 8. 70%0) TR B (2 Bk 5 8. 700 .
WIRANBE (1 R, b 4. 35%) BB Bk, 4. 35%)
HERQ B, & 4.35%) IRBF Bk, 4.35%), #
Z MRS 1CU 3y 65, 21%, H4E &% CRKP ¥
2.2 CRKP i Kin A5 fmfEN 23 # CRKP 1,
16 ¥R (69. 57 %) AEEFRA .5 Bk (21, 74 %0) R IE T 43
YyB e . 1 Bk (4. 35 Y0) MMM AR A . 1 Bk (4. 35%) R
B PR AR AS . AR AR (3 70 26, T TG TR AR I
K CRKP HAT EEE X,

2.3 23 Bk CRKP M &R M@ W (MIC) 2R 74
M MIC Ky 64~4 096 pg/mL, FiIk &2 MIC Jy 1~
2 048 pg/mL, WIEH:E MIC 2 1~1 024 pg/mL, 2%
PR MIC i 1~1 024 pg/mL, kfMfhne MIC K
64~ 2 048 pg/mL, 3k @ MWk 5 MIC 3k 64 ~ 2 048
pg/mL, ZZEHE TP AR MIC 24 0. 5~512. 0 pg/mL, IR
i 23 Bk CRKP X Il R & F BT #2591 19 MIC,

2.4 MWK Hodge WI 4R 23 #f CRKP KB
Hodge 155 45 5 3% 0 B 1 .

2.5 fi K 2y B CRKP Bk ¥ 5 M B 55 KRG I &5
23 Bk CRKP ' 21 #R#E4HF blaKPC-2 3£ [H, H
VKDL 1. PCR ¥ 3 ™= ¥ 20 v . BLAST Xt 43
BT . IESE R blaKPC-2 LA,

M N 12 3 4 5 6

H:: M S DNA Marker, H F i 1 2 000,1 000,750,500, 250,
100 bp; N g [IPEXT I8 1~ 6 bk il 56 T bk .
1 blaKPC-2 £ [F H ik &

2.6 At BP9 IE M AR DN RN A5 CR X 21tk

KPC-2 R 7 75 M T 1) Jili 58 o, 75 1 T ) A A ) G At
BN B M i 3 DR, 25 SR | R 19 BR#5 A blaKPC-2 2 A
Gl B 45 47 blashv-1 HE P, 2 BR#E AT blaKPC-2 J A [F]
B #EH blashv-1.blactx-m-15 3£ [, blashv-1,blactx-

m-15 FE PR HL Kk B L 2.3,
M P N 1 2 3

M & DNA Marker, { F1fi _F 2 000.1 000,750,500,250,100
bp; P oA BHAE X B8 LN S B P X B8 9kGE 1~ 3 A Bk .
2 blashv-1 £ & B ik B

.M 4 DNA Marker, H T 1fi I 2 000, 1 000, 750,500,250,
100 bps N 2 B X AR s k8 1~3 K blaKPC-2 i B B Ak . Wkl 4~5 K
blactx-m-15 & 56 7k .
B 3 blactx-m-15 £ & B ik B

3 i it

ARk B & T ISP 28 Tz AR R
FR A IS S5 TR 40 v P T 24 n) R O 4x BR IR 2 B
] 56 7 i AR L JLAE . KRR AR B 4 Bl
FHBR T 7500 2 10 B 25 W 5 SO0 HO 25 19 1 AT B 5 8
AR TR AR X R IS B R e I AT 1 R
21 e A0 A I PR 22 E 1 2 B Y R B
LT 2 ) B 25 IR il 4% v TR A R AR R AE 4%
RGBT/ 5 A7, 2 1 A B P R e 1 o 05 40
B L LT 25 5 S A T . B 4 R A0 T T 2
W (CHINET) #4215 , 2015 — 2016 473 [ ifi 4 52
AR BT BT 25 R 14, 4% ~15. 8% . 4%
Mo XA AN TR, AT RE S5 245 07 AR A 6. AR BE
2017 4 CRKP £ R Ky 8. 2% , ¥ CHINET 15 il
B s, 2017 4 CRKP AR HRSE R 9. 0%, %
A 4N TR i 2 W R R L A CRKP A HY 3
BIoh 17.8% . AT LA [ i 48 o 75 A1 B 1 it 24 1 50 I
T8 XS AR 20 2 ST %G K, 4
Je 2k S TN FH 2445 B L 9iE 2R T 24 B 7R A
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AWFE o CRKP 4047 )12 . FE I IR BE 51 & £ 1~
PLIERG, F2 0 8 BRI A, & B AD 69.57%,
LA R [ AN R RF 2 T I R 2 2k U5 F b 22 AR
AICU XL AE B4, 5 BB R 65.21%, 5 H
PARGE — 8 G — 2L ST AE 5L CRKP 7]
AFE B RE 5 Dy 5 3 38 75 5 () A 4% L 02 5 300 9% 7 7R A
BT 25 AW b TH K CRKP K 2% 7% 4F $2 15 19 2 22

L5 B TR R TR CRKP & H % T, A5 & 6l
P e YIRS 1) A N R TE A R B e B T L OF S
Il PR PR A7 76 18 . Al CRKP A9 W i 5 7 45 T4, DL
fiK7= A4 CRKP KU, Ayl PR IG I7 Bl 2 5 75 10 o5 30
R AR AEHE BY .
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