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OE OHW AT tve 454 B B 2018—2022 4F fifi 46 5 E A B (KP) (4 I IR 43 A B FL T 25 P 25 Ak, .
T3 % 2018 4F 1 H —20224F 12 H 36 K bR A HEAT 20 1 15 5% 45 8 TN 25 ) B MU, fif F WHONET 5.6.,SPSS 22.0 5K
PEXRRAR IS Y AR BF 20 A0 S 25 0T 24 45 R A T 1B A3 BT L 25 5% - 2643 B9 KP 893 Bk, 43 B ik 15.35%. H
o CRKP (T 5 75 2 4 28 & 78 TR A B ) 303 %, 7 b 33.93% , )46 1 52 IR K #4 (y#=23.755, P<0.001) . b A 43
B TR G FEIGE (47.59% ) SR (21.72%) JHR (11.65% ) AL (10.64% )55 5 B35 LI BAE AR £, 61~80 2 4K BE
J A (46.47%) K BF B2 Tt BlE FELIICU(21.16%) FHZNRN12.21%) 8 4MRF(11.76%) FI N
BH(10.30%) 4311 4 = . 38 528 24 B SR I 0, CSKP (Bt 1 25 07 S BUmR Ml 42 5 T5 111 D8 ) % DR 2 00t DA 245 1 i 24 58 K ik
40% , Horf 5 7 i W T 24 3 1 K 34 B (P=0.035) .CRKP %) Sk 7025 245 W) JL-T- 42T 26 , 524 i A 22 i KT 24
X MRS B SIS R Hr A 24 R S B O 3 (P<0.05) , AP IRV R A2 EED R I 255K 58 100%.
S50 il 98 5 T A TR Dl WP A S TR 1 T A R T, AR R I 6 T A5 S SR LCRKP (4 i I 4, Z i 24 4
T LM PRSI SORYT 45 A 2RO AL B R . 3 ik W 4% 5 TR A BRI PR 40 AR 21, R ife PR & 2
{6 FHL BRI 2540 B 15 e SR e B s B 5 2 A A
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Clinical characteristics and antimicrobial resistance analysis of Klebsiella

pneumoniae strains in recent 5 years

WEI Ming, CHEN Tian, YANG Kai’
(Clinical Laboratory, Hubei Provincial Hospital of Integrated Chinese and Western Medicine , Wuhan 430015, China)

Abstract Objective: To analyze the clinical distribution and antimicrobial resistance changes of Klebsiella pneumoniae
(KP) in Hubei Provincial Hospital of Integrated Chinese and Western Medicine from 2018 to 2022. Methods: Bacterial
culture identification and drug sensitivity test were performed on samples from January 2018 to December 2022. WHONET
5.6 and SPSS 22.0 software were used to retrospectively analyze the types of samples, age, department distribution and
results of antimicrobial resistance.Results: A total of 893 KP strains were isolated, with a separation rate of 15.35%,
among which 303 were Carbapenem-resistant Klebsiella pneumoniae (CRKP) strains, accounting for 33.93% and showing
an increasing trend (}’=23.755, P<0.001). The specimens were mainly isolated from respiratory tract (47.59%) , urine
(21.72%) , pus (11.65%) , blood (10.64%) , etc. Most of the patients were elderly, with the majority aged from 61 to 80
years (46.47%). More male patients were identified than female patients. The departments were mainly ICU (21.16%) ,
neurology (12.21%) , general surgery (11.76%) and respiratory medicine (10.30%). According to the results of drug
sensitivity, the resistance rate of Carbapenem-sensitive Klebsiella pneumoniae (CSKP) to most antimicrobials was not more
than 40%, and the resistance rate of cotrimoxazole increased significantly (P=0.035). CRKP showed almost total drug

resistance to cephalosporins and high level drug resistance to compound antibiotics. It demonstrated resistance to
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quinolones, aminoglycosides and cotrimoxazole, with an increasing trend (P<0.05) and a resistance rate to ciprofloxacin

and levofloxacin being as high as 100%.Conclusion: Klebsiella pneumoniae is an important detection bacterium for respiratory

infection that the elderly patients with critical illness are more susceptible to infection. The increasing detection of CRKP

and the characteristics of multi-drug resistance and even full drug resistance suggest that effective treatment should be

combined with standardized drug sensitivity operation. The clinical distribution and drug resistance of Klebsiella pneumoniae are

monitored to provide reference for rational use of antibiotics and prevention and control of nosocomial infection.

Keywords Klebsiella pneumoniae; clinical distribution; drug resistance rate; infection prevention and control

fii % 7 TR H 8 (Klebsiella pneumoniae ,KP)J&—Ff
A2 IV A AR AR AR AR AR, B T L
S L TE ) R 3 T g P2 7 BRI AR
P IR iy DL TR =2 — ) X AT SRR B g )
T B AHE, EACA AT RES [ AL g, ™ %
AR e FRU S i A8 e BE ILAE | A e A i I 2% 45 T
O, B 2 BOPE T AR v 40 R i 24 ) R
(China Antimicrobial Surveillance Network , CHINET)
BAE WoR , 2E BAPEAT R KP BAS R AN
T HEBOR T RIGRAE . M5 RIS
T KPP A ZH M 27 R X Sk 38 DL R B
B IEPUR 25 10 )2 S B0 PR H B EOR
2 [0 ik 7 B 5 S il 8 5 7 A &7 (Carbapenem -
resistant Klebsiella pneumoniae , CRKP). HHYJ, Il &+
XHAYT CRKP G 1 25 Be 8+ 0 A7 BR 5 R4 51
Loy il , 0 R G o A% 1% ) B R HL A R A0z , 2
BB KA 7 MERE 2018 4F CHINET 2 W] CRKP 7
F I — B R IHHOE S M AERGM E %, CRKP 2
Iy Tt B T A S I T R B B R BOR I T
XF IR 1 KP Ui AT S 250, e A FREIBI T HEE T |
S it A I T BT A Ry 6 AR SOKE I AL AR P R 2
£ BRIt 2018—2022 4 KP 1 I R ARRALE B 1 245 285 S
A N BPE o3 B, 35 B4 S i PRFL7 T 24, k5 CRKP
B 22 T 2 T AR 1 7 A A R R R U
REARAE T

| RS

1.1 EERFRIE

WA a4 A BB (35 70 BE ) 2018 4F 1 H —
2021 4F 12 J i PRBF 2 3% 6 45 S hn A v 43 2 Y
KP, 5l [ 7] £ 35 [] 35 0 SR 48 19 53 85 8 &2 bk, 2t
893 1k .
1.2 Ak

PR RAR A S B4 I R SR E AR )56 4 R
HEATEE SR Bor 185 . 25 BB (2580 S50 Jo 1 4 1)

& Fk KP ATCC700603 , Bkt 7K A= A7 BRZS 7] 2R
W% E M 2B R e AR (3955 . DL-96 11 ) i#k474b
M G5G K-BIEXT G5 SRk AT B A%, 2500 ik fngh
TEHNEE 2 IR 5 [ PR 52 50 3 A ofE AL A5 i ( Clinical
and Laboratory Standards Institute, CLSI M100) ¥ #5
HEFEAT , CRKP ) 0 45 5 0 X 75 55 i 25 245 W s 24
RIS 4 B A B
1.3 SitZ4bE

o ARG ) R s e e iz T WHONET 5.6 1
T 500 AT ECFERE LU () B AR 1L (%) 3o, 4
[i) A H 2R N 25 28 19 LR ) R 7 6 S 5% Fisher
T DIME Tk, SPSS 22.0 F PR T AR, P<0.05, 25 57
HASIE L.

2 #HR

2.1 KPHBEiER

2018—2022 4F A i i 48 5 75 111 893 #k , F—4F
f9 23 B R 1 13.81% (198/1434) . 15.76% (202/
1282) .15.97%(134/839) .18.33%(149/813) ,14.49%
(210/1449).5 4F 1 3 B9 R Z Al oK DL b 22 57, o4
T8 X (x'=9.403, P>0.05). H:rh CRKP 2:46 H 303
¥k, 2018 4F 5 [t 23.24% , 2022 4F |5 1t 32.38% , CRKP
K A R, 22 7 BA Gt L ('=23.755,
P<0.001). TEWLFE 1.

F1 2018—2022 4RIl 46 7 T AT BRI e P 10 5 B 1

Tab. 1 Detection of Klebsiella pneumoniae in the clinic from

2018 to 2022

- IE; ;7,;53\%5 KP CRKP
BT n % n %
2018 1434 198 13.18 48 24.24
2019 1282 202 15.76 64 31.68
2020 839 134 15.79 51 38.06
2021 813 149 18.33 72 48.32
2022 1449 210 14.49 68 32.38
At 5817 893 100.00 303 100.00
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2.2 KPERAESHIE!
MFRA S B KSR F |, 893 Bkt & o TR 1A HE &+

Bk [ I IE 47.59% (425/893) PRk 21.72% (194/

893) . it W 11.65% (104/893) . IfiL & 10.64% (95/
893) ,KPKi il ShpARRAG &, 2R HA G T
X (x¥=589.566,P<0.001). TF W3 2.

#2 2018—2022 498 3i i AH TR 2 AR A A UHAA A L

Tab. 2 Source distribution of isolated Klebsiella pneumoniae specimens from 2018 to 2022

AN [V AR5 il 98 5 T T 7 S AR AR AR A ORI A L (9% )

PRI 20184 20194 20204 2021 4 2022 4F
I 3 106(53.54) 97(48.02) 53(39.55) 61(40.94) 108(51.43)
PR 37(18.69) 48(23.76) 27(20.15) 34(22.82) 48(22.86)
1873 15(7.58) 22(10.89) 15(11.19) 20(13.42) 23(10.95)
i 24(12.12) 21(10.40) 29(21.64) 14(9.40) 16(7.62)
HoAtb 16(8.07) 14(6.93) 10(7.47) 20(13.42) 15(7.14)
&it 198 202 134 149 210

VE 455 5 PSRBT AR O F B (9% ).
23 WAREBEBEFREMEST

B A Ok Y B & 32 B LA 61~80 % 4F I B b 3
(46.47%) , H W 41~60 % -5 B (25.29%) . Hirp 53
e 62.77%, @k 5 H 37.23%, BAE L T4tk #
PR B2 2 DL ESE R ICU(21.16%) 4
WA (12.21%) | & 38 4b B (11.76%) . W75 N #E
(10.30% ) 73 Aii o £ 3 WL AR 3.

AR3 20182022 4FJili 4 5 T AR S I PR G A1 15 50
Tab. 3  Clincal department distribution of patients with Klebsiella

pneumoniae from 2018 to 2022

R A 5 i S 8 A A 0 W R 5

AT i R 2 S Ai B it
20184F 20194F 20204F 20214F 20224F
ICU 43 45 25 31 45 189
[y 35 32 18 12 12 109
Him SR 24 26 23 16 16 105
AR 18 17 6 14 37 92
I R 19 17 14 11 22 83
BRI 2ER 1 4 2 12 14 33
NS N 8 3 4 2 8 25
B 9 R 1 6 2 4 11 24
ik 7 3 7 8 6 31
HAbRlE 42 49 33 39 39 202
24 HPER

H4 53 B3 11 893 Bk KP AT 2585 S50, 40 R ik 75 5
I FAPURR T 9% 55 B A B (CSKP) 555 75 B 0 28 T 24
Jili & 5 B {1 TR (CRKP). 255 i 7 : CSKP X AT I
25t 25 A R LT, B, 2 R AN
(P>0.05). s il S Tf 24 28 08 T s i T 2 L 2 2 17
KOEITFIHEWIm 2 R 2K, 25 BA 50T
7 X (x’=10.366, P=0.035) .CRKP %} —&Hi # 259
LA 3 i AT 25 2, 1] 3K 100% , Horf 2 50 25 )it 24

2 P K A B I (AN i B R IR TN VD &L P=
0.008 . Z£ A S 1D 2 P=0.008 ; 22 L B 7 25 Bl >k | 2
P=0.001. & K% % P=0.005; & 77 #i it W P=0.024,
Kt ¥ & P=0.011) , 2 5 H A & X (P<0.05). 7
L3 4.

3 i

KP 15 A B Bt & DL IR 1 22— , ] A2 PP 36 4]
15 1 I PR 2R G0 oL TR R G I, oI N 5 i AN
Z5/IN . AL 2 v Y B 5 G s B I PR 0 B RE AR A
B RO L2020 .2021 A RAR , 1T fE5 1%
I, T2 SRR AWD , FEECE /N, 2022 44
A FTIE T AT B ) KP 7 RT3 HARAR B KP A6
WA BB, 22 53R B CRKP & 5 E T 3
(X’=23.755,P<0.001) , 22 7 B A Gt 22 & L. K
ARERETE , FLLAFIRGE A R |, X 54 CHT
FE S FEAGE — B WP E 5 AN B, 5 TCE
IRBEAH EL, B 25 B B, AF AN HE B 40 TR 119 o2 4 A
15 Y AR A DA AR X AT g S AR A
Bt s N B AT 8 Qi S AH G, 2 AE N HRPL IR
AR Ty BB B0 , T BN RO 2 R
BFE AR ETAEICU B S5 PR, 25559 1
J R B A A3 A HES 17 e R A I A
B KP G ICU g N — M O 488 Sk 7™ T AR B
ZHTEFT IR, i B RHR AR R, H— B
RGN NGO R 4 5 5% B A
P fm 2 015 KPid i 5 FURGL B0 . R
NN BRI B B SR T in A% A B8 5 G 3G i KP 7Y
SRR AR

AYHTIE JLAE KP A2 4854E 5 7] 41 CSKP 5 CRKP
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#4  2018—20224F CSKP # CRKP 47T i 245 Wy il 24 45 51
Tab. 4 Results of antimicrobial resistance in CSKP and CRKP from 2018 to 2022

ANIRI4Ey CSKP F CRKP 31 1# 25 Wit 251/ %

R 20184F 20194 20204 20214 20224 P Pl
CSKP  CRKP CSKP  CRKP  CSKP  CRKP  CSKP  CRKP  CSKP  CRKP
n=134 n=44 n=124 n=52 n=74 n=40 n=70 n=57 n=142 n=68
KA WR TR /AT B 8.0 95.5 7.3 98.1 1.3 97.5 5.6 100.0 8.5 100.0  0.176  0.180
R VIM/ET L IH 28.6 100.0 24.0 100.0 24.0 100.0 29.5 100.0 27.3 100.0  0.815 NA
BRI RERE  16.1 100.0 21.2 97.0 14.7 100.0 18.3 100.0 10.1 100.0  0.133  0.097
WRFVL VG b/ fthung [ 30 5.8 97.7 3.2 96.2 1.3 97.5 5.6 100.0 6.2 100.0  0.285 0.304
3 fta ek 333 100.0 36.0 100.0 25.4 100.0 33.9 1000 344 1000 0553 NA
PSS 36.5 100.0 33.6 100.0 26.7 100.0 39.4 100.0 30.8 100.0 0415 NA
LAt 16.7 100.0 20.8 100.0 14.7 100.0 23.9 100.0 19.2 100.0 0562  NA
DSuiliEAN 35.7 100.0 322 100.0 24.0 100.0 36.6 100.0 28.5 100.0 0277 NA
3. A 30.9 100.0 34.5 100.0 24.0 100.0 38.0 1000 29.3 1000 0349  NA
LA G 17.5 100.00 21.6 100.0 16.0 100.0 23.9 982 215 1000 0.601  1.000
KAEVE T 19.7 97.7 12.8 98.1 12.2 97.5 14.1 96.5 10.8 100.0  0.189 0.528
CaNE] 222 96.3 15.3 90.5 19.1 96.8 21.1 98.2 172 1000  0.606 0.036
R 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0  NA NA
KGR 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0  NA NA
15/ =3 3.6 79.5 3.2 98.1 5.3 87.5 8.5 94.7 3.8 96.4 0228 0.001
RKFEZ 16.8 84.1 12.8 98.1 20 90.0 21.1 94.7 13.8 98.2  0.434 0.005
R A 16.9 90.9 28.0 98.1 25.7 97.5 183 1000 208 100.0  0.141  0.008
IR R 16.1 90.9 20.0 98.1 20.3 97.5 12.7 100.0 192 100.0 0.617 0.008
gl 25.0 70.5 26.7 68.3 34.7 80.0 29.6 73.7 41.1 89.6  0.035 0.024
ARR 19.1 58.3 29.9 53.3 35.1 71.0 26.9 59.1 18.4 521 0016 0.262
PIS7E1FA 10.7 17.6 14.5 13.5 16.2 40.0 42 21.1 12.3 143 0.135 0.011
YIS — — — — 0.0 0.0 0.0 0.0 0.0 0.0 NA NA

T P 37K CSKP TLAR [ B ZG 80 258 22 S 5t it P, 378 CRKP TUAR (] Y 25 8 25 % 22 e e s — R RGBT s NA FORAE

AN TR . CSKP % &R 4340 T 24 1) i T 24 232 22 S AN
B NBHE KB AL IR G T e a3 b &2 5
VT 2R A S A G L (P<0.05) , J5 1]
e ISR X 12 245 W) il FH A 0 . CRKP HL AT A ey T 24
B0 B T I 2SR Sk A28 25 T 2 R AT Gk
100%. H s B 28 2 028 (2 Bk i, oK
AR R R LTS, 25 BASIH¥E
X (P<0.05).

Bifi 25 8RBk 22 1) CRKP A ), 22 i 1 4 T 72 1)
HB R A1 PR FH 25245 25 4R, A WF 9% 3¢ B e 75 5 M
YU 24 52 1 25 AT TR B4 TR IR T 1Y B s — 18 B
LU 2P T A 2%, F BRI IMEFLE A
) it 2 BT a7 M L AMHE SR By 3 38 ik R
ity 7517 AmpC ¥ 25 Y0V F A7 s B U8 5555 2E W)
SERLHT A B ST AR B T R M 25 B U 2
YA ZRBAIRYT CRKP, AT UG Isge 41 il i 24514
PER AR AR EIG IR AR 2R E
X CRE BRSO 24, SRl A AP 2E b A RIS

FHZG AR IR FH 2575 B2 OO B 4% 1 i # 1
YEHT, A e e B 438 AR U, B A FH 245 A RE A &%
JRJ7 CRKP™,

T 6T 77 08 1) CRKP A6 H K it 245 34, 5 4 R B
BN 251 5 B B F B R A A R
Y, B 1k BE NG, il B 3 B3 R T T A AR 05
FTE TR, kD Ts Y R E RS B HE, RR R ICU B
5 7 ) BB (AN B AR R JR 3 e AR
HEHCIIIE T &), SRS 1T P 259 o FH SR ms , Bk2
25 R RE X IR 2R kT 5 0 S LR 25
T FH %) A A B, AUl /0 (5 2 A5 T 24 1 114
B, 0 AT O X T B SRR LI R A
WUEY = 55 2R LRI GRS AT 4y s
RS .

Z2 % x #t
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