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Abstract: Objective To explore the clinical risk factors of carbapenem-resistant Klebsiella pneumoniae
(CRKP) in children so as to further guide clinicians to effectively prevent and treat CRKP infection.
Methods A retrospective study was conducted to collect the medical records of 60 in-patients with CRKP
(case group) detected in Shenzhen Children’s Hospital from January 2013 to December 2018 and 60 in-patients
with carbapenem-sensitive Klebsiella pneumoniae (CSKP, control group) detected in the same period. Multiva-
riate Logistic regression model were used to analyze the risk factors of CRKP. Results Condition of ICU
stay,hospitalization days [ 9. 00(5. 00,20. 25)d vs. 3.00(2.00,10. 25)d],endotracheal intubation, gastric intu-
bation,use of drainage tube, use of antibiotics (single antimicrobial usage, two antimicrobial combined and
three and above combined antimicrobial usage) ,third generation cephalosporins,sulbactam/tazobactam prepa-
rations, glycopeptides and carbapenems,time of usage of antibacterial agents higher than one week,accompa-
nied by cardiovascular diseases between the two groups had statistical significance (P <C0. 05). Multivariate
Logistic regression analysis showed that the length of hospitalization was an independent risk factor for CRKP
detection in children. However, single antimicrobial usage before detection was the protective factor of children
infected with CRKP. Conclusion In order to prevent and reduce the occurrence and spread of CRKP nosoco-
mial infection, we should take measures to reduce invasive operation, standardize the use of broad-spectrum
antibiotics and strengthen nosocomial infection surveillance in view of the possible risk factors of CRKP detec-
tion in children.

Key words: carbapenems-resistant Klebsiella pneumoniae; risk factors; prevention

*» EBEIB . AREWRINTEHIFRITH (JCYJ20160429181145972)
PEZ B R T, L, N, 32 5 N S B W 18 R it 24 P O 1 A IS E%E . E-mail : hanfang923@163. com.,
A5 AR R T  BERURL, PR 5 . JL AR TR B 7 2 0 S 48 50 A B A R i IR R A )], R R 2 S IR, 2021, 18(2) 1 168-171.

AN



BHEFE5IKK 2021 £ 1 A% 18 %% 23 Lab Med Clin,February 2021, Vol. 18, No. 2 e 169 -

i 5 v T A B (KPP A2 16 IR bk H 3 OR F K g
A R 2 BRI S M EUR B 2 — AL
PR A 2 I B 36 B IPR W T | 6 DR T L S A% B
B R AT PR IR e L 78 5 B 50 WE BP0 B (ICUD W i ol 3
W OH 1996 4R HRGHE P KPC B Bk T 55 4 I 0 KP
PIOR , 42 BRI T 5k 75 8% 0 25 I #F B B 40 B (CRE) [ £
HRBAE B TE, I A4k & B [H) 850 1 CRE, Hovb 43
it ik 7 5 07 I 10 356 DR 2 1 Ok b i 75 Bk 7 B 0
HE DR HE ) A 20 A ) e S A L B T e S B 2 PR T
TR,

M7 CRE b, i ik 7 % I 25 il & 50 & A0
(CRKP) ) 5 [t f 55 » CRKP XF K 22 80 b 28 10 U 1 24
Yy 25, 3% (15 RE 98 16 97 CRKP B H 25 WA
PR L AL S B INIR R L 2R B R 2 D B ST
HRABEFHEY . T CRKP &Y A 5P 1 MR YT
(AR L TR JRK Y EL A A I R A S TR AR B 5
B CRKP & e b B R 47 T80, MEBE
CRKP piEift — 2 M=%,

1 BRERH%

1.1 — ok BRI ILEEBE 2013 4F 1 H
2 2018 4F 12 A K KP 1 Be H L A i 55 %5 4, %
B SRINAS B B N SR TR R ¢ 1| INES B N T N SR B
RHEERE, ABEEA L A BE B 1a] A BE 16T 1% Bl Y 4 ad
RISk . I BR I R 98 kR 4 L 90 B 25 9 4 1 4% 0 R
B BEARLTS e TR IR I 191, OB A CRKP R (1)
60 il F L AN A5 51 201, 0k B[] 03 ARG+ Xt ik 0 DS 2
Wy RURR 1 i 48 7 ER A T (CSKP) B 4s B L 60 il 48 A
X R

1.2 FE
1.2.1 40 %@ M2l es R i S d A 22 R Bl

SR A3 S Al G i BLIR VITEK-MS 20 1 5 46
SEACH 40 B HEAT % L W VITEK 2 Compact 4
SR M GN13 28R AT 25 ok 56 . S 1
26 R 191 B 1252 41 o0 (CDO) % CRE By 52 S, Xt e
LB AT IS A S| B o ) A I S e 2T W o
M BB AR L BRI CRKP, 24 855 5 45 3 bk b K
W %A ATCC25922,

1.2.2  [mImip s A Il 38 2 o3 b i 6 2 5 )
HRZH A I PR 95 R, A0 95 A B 5 Ltk 4 L 1k L AF S LR
L BRAR ISR K B ] R R A e A AR ICU E
B Fsf [E) G M TR A B T AR LG BT B 2 )

FHIE B A IR Hfh B AR R A %
1.3 SEiteghb s R SPSS24. 0 #44: %t 47 481t
ST THECTRE SR B B A A R L A R] LR
H X° KK E Fisher's IR, RALZLNZE Lo-
gistic |9 4347 CRKP &G ek % . LL P<<0. 05
RERHGIHE L,
2 & R
2.1 BFE 0 A RS AL AT ) 4 R xR 2 1Y
e I BF = 43 A R ICU  WE I BL 8 BR AR | il B L 3
SRR Rz N RE L R e B BB AR LR D MRS,
UL 10 55 18] A A0 T ECZH 5 D B ) A 1 R AT 43 3 R R
W GE WA PRIE B A IE ERPK M AE . TLER 2,

£1  BILMENF(2)

= B xR e JEBl A RELE
1ICU 20 5 W SR 3 7
W IR AR 8 12 R R S 3 1
LR 7 2 Bz R 2 2
i R 6 5 R 1 1
I 1% ) 5 13 HoAt 1 9
ek LR 4 3

*x2 REEKRHEAS (%)
A6 A5 EAE Xt AR 4
I 43.33 48. 33
W IR B 28.33 33.33
8 W iE 16. 67 3.33
bk i 6.67 8.33
HoAt 5.00 6.67
At 100. 00 100. 00
2.2 WALRILIGIRGERA i 4551 WoR, 9 il 41

5xF B4 A ICU 1§ &, & W a7 B X £ [9. 00
(5.00,20.25)d ws. 3.00(2.00,10.25)d], KEHE .
B 5 T R O R R — I e R
K UL B PUi 25 8 G B, 58 = ARk R &R LA e aa/
il e E 2 SR OB R ISl T R 0 2R TR 25 W (e
65 50 A6 05 FH e v 245 W B T > 1S A RO ol A
o 0 L, 2 A TR (P <C0.05), WL 3,
2.3 ZHNZE Logistic A KER 2.2 2R
Aot 2 L tn i 2 &R Logistic [B1IH 43 #7,
A5 IR R AT B R AR L CRKP &L il 37
fa s PR 2R ik AR — BRI 25 2 L3 CRKP
QR R . WK 4,

%3 FABILIGRERBLEE ()]

) RAVERAE xR DL 254
A9 » Bk AfEICU — - - —— -
AEWE REEheEYE SRE BEWmE S FAR — I T =BRE
WBIZH 60 39(65.000  10(16.67)  21(35.00) 9(15. 00) 6(10. 00) 16(26.67)  11(18.33)  21(35.00) 55(91.67)  18(30.00) 4(6.67)
XTHRZE 60 39(65.00) 2(3.33) 3(5.00) 4(6.67) 2(3.33) 1(1.67) 3(5.00) 13(21. 67 40(66. 67) 5(8.33) 1(1.67)
X 0. 000 5. 926 16. 875 2.157 2.143 15. 420 5.175 2.627 11. 368 9. 090 18.072
P 1. 000 0.015 <20. 001 0. 142 0.143 <20. 001 0. 023 0. 105 0.001 0.003 <20. 001




« 170 - MIEF 5K 2021 51 A% 18 %% 23 Lab Med Clin,February 2021, Vol. 18, No. 2
gFR3 MABIIGEKRERIEEBL2(%)]
KAl YR 25 4
i » i G =Y 1 1L L=V 1 S €4 K 7353
AR BEE BN jum
WEER e dums SduEE  mmRe gk s or BEOROBUUER o
WO 60 3G.00)  9(15.000  26(43.39)  1(L6D  27(45.000  1(L6D 583D 120,000  1(L6D  8(13.3D)  18(30.00)
ML 60 00,00 610,000 111833  3G.00 152500 1L6D 7LD 1L6D  00.000  6(10.00)  7(1L67)
X2 — 0. 686 8.792 0. 259 5.275 0. 000 0.370 10. 439 — 0.323 6. 114
P 0.244" 0.408 0. 003 0.611 0. 022 1. 000 0. 543 0. 001 1.000" 0.57 0.013
Rt G A O Ktk GO Kot e s —
L R T T Sl
FWIAL 60 45(75.000 15(25.00) 35(58.33) 25(4L67) 16(26.67) 16(26.67) 8(13.33) 7167  9(15.000 10(16.67) 29(48.33)
MHELL 60 35(58.33)  7IL6T)  28(46.67) 12(20.000  1(L6T)  5(8.33)  5(833  3(5.000  3(5.000  12(20.00)  22(36.67)
x? 3. 750 3.562 1.637 6. 604 15. 420 6. 984 0.776 1. 745 3.333 0.223 1.671
P 0. 053 0. 059 0. 201 0.010 <20. 001 0. 008 0. 378 0. 186 0. 068 0. 637 0. 196
W " Fisher's V1ML R L, — b B .
£4  HEZE Logistic BIIFS# FE MY A AE T . 24 B IR 26 IS 5 4 B L G OE B B
FS 3 S.E. Wads P OR  95%CI BEIIRE 2 T R a2 2k X O B0 B AR AFTIFTT .
KRR 0,047 0,019 5.851 0.016 1048 1.009~1.089 W R AR AR AR 4 AR AP A Y B T]
RIIRAE e o s 00 TSR AR A PERRAE AP B, DL R I i B2 45 A B $R 4E l B
L ' R ST T T PE ] LU SR AR CRKP A HE R,
PLEZY RS CRKP W& 15 M A %4 %
3 i T %, ZWAsEHE CRKP YL iy 3l 7 1@ 5 I Z 5 5
ARWFGE B B BRI E N ICU, B WEGY RS A Y RBFE BoR . P
AAE ICU #2357 (5 Ho il e T X% B4H, HUSSEIN 25000 FT—I5¢ 06 =36 S DL B0 25 9 4 G 0 L 26 =

A, Ik 720 6% BB FE FE A ICU M B K 1
CRKP, XAl GE& A AAE ICU By LG 5 %5 8 . &
TRHLEE HEPL S T FE . 45 CRKP A4 532 A LR e 45 41k 1
ML, %) B840 A ) 32 BB = R R I B A IR
HhEL,

95 1) 26 A0 % 40 CRKP 46 H 358 07 A2 T 1 93 47 1
B0 R P IE W PRI L X F A L, CRKP T %
R AR EE R R T b i i R I A N
WA PR 2R Ge kgt

EN AR PN TR SRR N s A =
S G X (P<<0.05) . HorP i R AR B R Bk
CRKP J&Ze (1) 4 37 75 6 A 2, 3% 5 SCERL7 J A8 ]y F
SEEE R B, LB B s 1] BECK |, 122 ik 2 T 25 9 DR
PRI ML 8 2 [R]E 470 18 24 9 ) A 4 A L i LA
DA% T B T T - A6 4 T B 3 BB O CRKP A9 8k 4 Fn
SEAIRAE THLS . MR RIE R 3= —1. 161, 2 /7 K
SR R — BE PR 25 4 ) L2 A ) CRKP B 48 %R 45
JIN T ARG H B 22 BT TR 245 4 A T BB B i CRKP
R B AT REE 7R B AL A B BT 5 b B L 2 R B
2 FF 34 R 5 0 R CRKP JEYL i ST fa e PR %

AW B A ERERE EEHE W
i F 2 TR B4 (P <<0. 05) . R AMERRAEEE 4
T AR LA R R B2 1 B ok 285 HSE483 40 » T B ok 66 RS AE Sy
N RGE — T8 B 28, & R 3 BH 200 5 A= =R AR,

RSk F A 2R L AT OB/ s [ 4 50 300 O K 2 L R T
I 2B 24 W B A8 PR B0 A R T B 25 W R
[ >1 J& 8, 22 5 A Geit 24 L (P <C0. 05) , Hp
HR R T B O 2 B T 25 1 8 T E [ P A 1 A 5
PR S Ry CRKP YL (9 i 7 e o &2, L5
v IS Nk R 3 T R S TR 2 v e 2 A L A Kl
G BHRAY T EHES KPC =4, S5
CSKP #%4k Ry Z HEiif 25 1) CRKP,

B A SRR RO R CRKP B 5 LA
—EREL . ARG R LW A R R =L B
510 2 785 T 6 B 41 (P <20, 05) . HH T3 LAERE R v
1) % B B ) 4 2, 1T B 5 3O P LA T A 55 L o T
K p= LR B 47 R 24 100 2 S I, DAB) 1E 2 i 24
BN TR IR . AN e (1 20 1 Bl O L A8 96 005 A R
TR (P <C0.05), % Wi g h 4R 3 R
1) LAl 9 0 3 2 ) 22 P e 1) A B AE S 2 i)
S BOME VT AR Al M B 5 K CRKP ¢ &, B itk
Wik — 2 o ZEHE5E .

L5 BT IR K R — BT T 20 B A B KA
RJLERH CRKP 2 &, A CRKP ) &
Yo, o HE ST A Y B e % Y T B AR o ) O A

ST 5 [7] IR D6/ Bl 7 R M S DL T 25 T
S % 3k

(1] BRF AL Bt Bl 22, Wi 5 00 o 11 w0 S50 98 B8 2 R s il g



M EFSIEK 2021 451 A% 18 %% 2 M

Lab Med Clin,February 2021, Vol. 18, No. 2

¢ 171 -

YL Y S T 2 A A LT ] b I oA A 2 A4k, 2015,
27(4) :467-470.

(2] ZE30. W98 o & 0 B A I IR 43 18 M Tif 25 1%k 43 A [D]. 3%
s 3 AOR A2, 2016.

[3] YIGIT H,QUEENAN A M,ANDERSON G J,et al. No-
vel carbapenem-hydrolyzing p-lactamase, KPC-1, from a
carbapenem-resistant strain of Klebsiella pneumoniae[ J].
Antimicrob Agents Chemother,2008,52(2) :809.

[4] MATHERS A J,PEIRANO G,PITOUT J D D. The Role
of Epidemic Resistance Plasmids and International High-
Risk Clones in the Spread of Multidrug-Resistant Enter-
obacteriaceael J ]. Clin Microbio Rev, 2015, 28 (3): 565-
591.

(5] mizF.%—%, B, ZEl 25 5 E Gy (1] /&%
W15 B, 2011,24(2) . 72-74.

[6] HUSSEIN K,SPRECHER H,MASHIACH T,et al. Car-
bapenem Resistance Among Klebsiella pneumoniae Iso-
lates: Risk Factors, Molecular Characteristics, and Sus-
ceptibility Patterns [ J]. Infect Cont Hosp Epidemiol,
2009,30(7) :666-671.

[7] DA SILVA K E,MACIEL W G,SACCHI F P,et al. Risk
factors for KPC-producing Klebsiella pneumoniae: watch
out for surgery[ J]. J] Med Microbiol, 2016, 65 (6): 547-
553.

[81 FET¥E. 2004 —2013 A48 111 B Bt ik 6 W20 19 4 22 BT 1 T
P4 TR 24 1 A A B R IR e g s 491 % B F SR (D], R . B B

K2,2014.
[9] BEBMML, REI , B K, &5, T AR 75 B M 2P iR i &

17 PR I AT B B SR PR 43 e LT . v I 240l 2018, 27
(9):69-71.

L10] skphiE &7 0, & B, 55, ok T &G 15 S 25 W It % i i
A 1 FE R R R A BT (T . v B AR K 36 24 75, 2018,
28(6) :750-752.

C11] ik .2 m . B 5 . TCU T e 75 25 M 28 il 48 72 55 1
TR I [ KAV I 4% e B TR 3R 40 B [T . 1 o G 3 % 2 %
#,2017,38(19) :2663-2665.

[12] MILLS J P, TALATI N J,ALBY K.,et al. The Epidemi-
ology of Carbapenem-Resistant Klebsiella pneumoniae
Colonization and Infection among Long-Term Acute Care
Hospital Residents [ J ]. Infect Cont Hosp Epidemiol,
2016,37(1) :55-60.

[13] RUEDA V G, TOBON ] J Z. Risk factors for infection
with carbapenem-resistant Klebsiella pneumoniae:a case-
case-control study[J]. Colomb Med.2014,45(2) :54-60.

[14] Eharme, vEmG  BEIRAY , 55 B P934 il ik 75 25 0 S HU T 25
Wil 58 o B A TR IR e 0 S R R R A T L. b AR B e Rk e
27 ,2017,27(7) :1456-1458.

(157 8HT , v i, 92 B4, 56 26 JLT) ik 75 85 4 28 il 48 o & A0
TR 5 e e A DG BRI 3R 43 B [T ). o 48 B2 Bk e 2 2R 3K
2018,28(1):2811-2814.

L1670 85 b XS 350, XU MG, 45 5 7 25 09 28 M 48 v 75 111 sk e /s
B R Y Meta 4387 [T, i A8 B8 B gk e 2 A1 5, 2017, 27
(18):4093-4097.

U H 3 2 2020-03-26 &1 H 11 . 2020-08-10)

CRE55 167 7O
TE 25 1 i 12 Wi B R i 43 30 eh R I DR B (8 23 B LT . v = 3
fREEA,2019,57(23) :103-105.

[4] =R, 28075, 8 3, 45, 45 0 B K W MACCI, CEA
RIEKEHE GRS & R AR LT ], & = AR
-5 SN REIE R ,2019,22(10) 1 757-760.

(5] ZEZRT ALUR M 5. 450 6 & 0 B2 12 Wt s B 45 21
5 CEA,CA199 K 1y M Sk 2 B [T 1. o [ 55 50 12
2,2018,22(10) :1744-1746.

(6] SKAKE , E%, EICM . 5. k78 F8 A A% BIL43 10 %F B s
MG PEYIBR AR 697 SO # [T/ CD]. A% 4hREF R
22 G TR 22019, 13(4) :400-402.

[7] AZUMA K, HIRASHIMA T, YAMAMOTO N, et al.
Phase [l study of erlotinib plus tivantinib (ARQ 197) in
patients with locally advanced or metastatic EGFR muta-
tion-positive non-small-cell lung cancer just after progres-
sion on EGFR-TKI, gefitinib or erlotinib [ ]J]. ESMO
Open,2018,14(4) :345-349.

(8] EXGH, FEAR M, AL W], 55, Jay 8 W 301 V% 9 AR i i B
YT IO ST B RE LT ] BUAR N 8 B2 52, 2019, 27 (5) - 892-
895.

[9] ##. MRC A& DCE-MRI 5 ft 2 5075 25 1 i 4 391 e 4%
Kb g N A ELD]. 5k 1 b db 7 4B, 2019.

[10] 2= TF , 2 M, ARGV, 55, 5 0% CT 12 Wi s K #h 16 B
TR R ] A4 2% .2019,28(5) :978-979.

[11] FH. 8. PG 1 PGl .CEA.CA242,CA19-9 1 CA72-

4 7€ BRI Wb g N A (B L) . 58 8 E 24 7 2019, 34
(12):2017-2019.

[12] Sseil, 1 E5E, T w6 % 35 B A7 16 97 45 W i I %
B BRE M VEGF.CEA.CA199 . CYFRA21-1 7K )
)] RS 252245, 2016,8(28) 1 44-45.

(137 il , 8 58 ik . PR i % , %6, CEALCA125,CA199 B &
CA7T2-4 ERIERE T2 WM IGRSH[T]. LR/
U 227, 2019,37(6) :1149-1151.

[14] RIEFE, R &R VLR, & kil m % CEA.CA199 A
CA125 12 Wr 45 i i S8 50 1% 5 1 g g A (LT . 2548
Bz ,2017,15(22) . 178-179.

[15] Zetp . Z= 225k . AR H 4. L% CEA.CA199 1 CA153 K il
Xof 0 7 45 W o & 2R R R AR L 4 BT LD ). S g 2 R
2016,31(3) :396-398.

[16] 7FFE, B2 ], J 52, &5, v ME-3pk 120 40 it Lo Fn 330 )5 78 35 48
BUHE T IO 988 AR IB AR BB USSP AL T B o BT ], B R
K24 ,2019,54(4) :640-646.

[17] P0G & BB ARGH .45, £ kB B i P ik s i il
Sk E M S BUE MR T ZRIER R EER,
2016,51(5):721-724.

[18] Fz=He, 3 2 . i/ 55 9k B 200 it b /7 b B 1 O S5 98
9 1 W DU R BT . AR 58 R 24 5 IR K L 2016, 12(23) -
3517-3518.

s B 11 :2020-04-26 &1l {11 :2020-09-03)





