“AF P 20224E 6 F1 5 H 4531 545 11 1]
Pharmaceutical Care China Pharmaceuticals Vol. 31,No. 11, June 5,2022

doi:10.3969 / j.issn.1006 — 4931.2022.11.030

FbeiE 10 F£MiGEREHEER DB RAEEL I
KA, B 96T ATUEA MBS 3 i, B 0B, U

(MR BARFE-—MBEERAFH, kT L 710061)

WE: B R ERaRBAEFTIRRE G AR HAY FTE KEER 2009 F £ 2019 FKEH AR EEHFWIEETLR
JR R A B S AT a1, R A Kirby — Bauer(K — B) i 2 B Sh LA 33 247 26 A BB (1) AR 25 400 3K 36, R ) WHONET
5.6 WA B BRI R, L AHIE R SPSS 24. 0 A F RS> LR X BFRBRRE 7628 4k, L P F 2 HE 4472 #%
(58.63%), % L MAIMEH 2929 #k(38.40%) , A5 227 %k (2. 98%) . K i 3 B A o i £ 4 49 3% £ 23R 5 (28. 72%) o K 35 B A= 4R
GBERA LS A EFIFRE  HELTOARIFTARRASTESBHERS ARNARARATESBHERS E200
AP, KR A AT RFE RREFL ARRAY 2ot 2h R 2 3R T KA K 8 F 10 18 3k Fotlrg Fo 3k Fonb i 69wt 25 £ 3
2 EARTBAYR, TR A 2 fo Sk JOok BAAT €39 9 it 25 534 2 Bk E A A B 4R B SRR ST IR R Y B R | £ B 8w
BRBZIARTHRALYS 2R R R A& 702 4], L6 FE X MEAH (39.46%) H K L E10H (24.79%) F IR A
(23.93%) %A RHA , P& 2 R RH A & 84.90%, % Eat 25 b, a8 F B M KM X L FEMH 09k & 2 Bk b
B At S EAT B E G R R B S EEIR W6 R B A iR i LR SR R R 6 2 e, S EEAR AR 25,

KR R AR, F 2R F IR, S TS HaHALY

RESES RIS XERPR SRS A XEHS 1006 — 4931(2022)11 - 0116 — 05
Distribution and Drug Resistance Trend of Pathogenic Bacteria Inducing Bloodstream

Infection in a Hospital in Recent Ten Years
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Abstract: Objective To investigate the distribution and drug resistance trend of common pathogenic bacteria inducing bloodstream
infection in a hospital. Methods Non — repeated pathogenic bacteria were collected from patients with bloodstream infection
admitted to the hospital from 2009 to 2019. The automatic microorganism analyzer was used to identify bacteria. The Kirby — Bauer
(K = B) method and automated instrument were used to conduct the antimicrobial susceptibility test. The WHONET 5.6 software
was used to analyze the results of antimicrobial susceptibility test. The SPSS 24.0 statistical software was used to analyze the other
data. Results A total of 7 628 strains of pathogenic bacteria were isolated, including 4 472 strains of gram — negative bacteria
(58.63%),2 929 strains of gram — positive bacteria (38.40%) and 227 strains of fungi (2.98%). Escherichia coli was the main
pathogenic bacteria inducing bloodstream infection (28.72%). Escherichia coli and Pseudomonas aeruginosa were mainly distributed
in the third quarter, Klebsiella pneumoniae was mainly isolated in the third and fourth quarters,and Staphylococcus epidermidis was
mainly isolated in the fourth quarter. Among the gram — negative bacteria, the resistance rates of Escherichia coli to amikacin,
gentamicin and levofloxacin showed overall downward trends, the resistance rates of Klebsiella pneumoniae to ceftazidime and
cefepime showed overall downward trends, while the resistance rates of Klebsiella pneumoniae to amikacin, cefoperazone and
sulbactam showed overall upward trends, and the resistance rates of Pseudomonas aeruginosa to ciprofloxacin, imipenem and
levofloxacin showed overall downward trends. A total of 702 patients with mixed bloodstream infection were detected, mainly co -
infected with pathogenic bacteria such as Escherichia coli (39.46%) , Klebsiella pneumoniae (24.79%) and Enterococcus faecium
(23.93%) ,and the detection rate of patients co — infected with two kinds of pathogenic bacteria was 84.90%. Among the multi —
drug resistant organisms (MDROs) , the detection rate of carbapenem — resistant Klebsiella pneumoniae (CRKP) showed an overall
upward trend, and the detection rates of other MDROs fluctuated. Conclusion It is suggested that we should strengthen the drug
resistance monitoring of pathogenic bacteria inducing bloodstream infection and use antibiotics rationally in the clinic.
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AR BRI AP AW AR A (B Oxoid A F]) ;

HRREERREA A HERERREA WM ERR
% VEP M ERE A GLEAYHERAFA) .,

X245 5 Rk « 25850050 F Mueller — Hinton 3505 (7%
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Tab.1 Species and detection rates of main pathogenic bacteria

inducing bloodstream infection from 2009 to 2019 [strain (%) ]

s X% MEAE RaRE RERA RW A%ER
] K] ] #H ®E ARA

2000(n=277)  59(21.30) 19(6.86)  11(3.97) 14(5.05) 16(5.78) 17(6.14)
2010(n=345)  91(26.38) 28(8.12) 11(3.19) 23(6.67) 20(5.80)  6(1.74)
011(n=53%)  174(32.58) 5209.74)  10(1.87) 39(7.30) 23(4.31) 23(4.31)
012n=766)  234(30.55) 70(9.14)  26(3.39) 82(10.70) 31(4.05) 52(6.79)
2013(n=815)  254(31.17) 83(10.18) 37(4.54) 68(8.34) 46(5.64) 32(3.93)
004(n=752)  249(33.11) 76(10.11) 36(4.79) 57(7.58) 33(4.39) 34(4.52)
015(n=712) 220030, 90) 7009.83)  27(3.79)  57(8.01) 38(5.34) 27(3.79)
2006(n=791)  227(28.70) 104(13.15) 36(4.55) 47(5.94) 38(4.80) 34(4.30)
2017(n=819)  238(29.06) 94(11.48) 43(5.25) 41(5.01) 39(4.76) 38(4.64)
2018(n=852)  219(25.70) 101(11.85) 33(3.87) 47(5.52) 50(5.87) 58(6.81)
2019(n=965)  226(23.42) 142(14.72) 59(6.11) 42(4.35) 62(6.42) 38(3.94)
Adt(n=7628) 2191(28.72) 839(11.00) 329(4.31) 517(6.78) 396(5.19) 359(4.71)

2.2 FEFERFTESH

M¥EFEHRGIRA R F LM IRE,H 15
JE B I o il 98 7 TR A A 2R 3 2 RN A 4 B P R e A
2 505 B AR S5 1 AR LG, il A e B A TR 2 3 2
FERNES 4 2 B o s B W (P < 0. 05) o 3R 52 i 44
BRI 4 B s iR 2 59 2 B, 4%
BB BN (P <0.05) 55 1 ZHME2E
JEEAH L, ] 2% A5 BP B T 55 3 2 B A S AR i 48 I 2
(P <0.05)  HAw I i 2= AR AU AN il TR LR 2.
F2 2000FEEZ209EFERERZESTHIHR(%) ,n =7 628]

Tab.2 Quarter distribution of major pathogenic bacteria from
2009 to 2019 [strain (%),n =7 628]

Kbk ARRE WMXAE REAE AR ARER

o wH H 1 ﬁ‘«% ®H B
F1EE 41006160 55(0.72)  155(2.03) 119(1.56)  98(1.28) 99(1.30)
Fo%E 535(7.01)  69(0.90)  185(2.43) 111(1.46)  99(1.30) 83(1.09)
FIRE 643(8.43) 116(1.52)" 249(3.26) 122(1.60) 103(1.35) 95(1.25)
F4EE SB(1.12)  89(L17)  250(3.28)° 165(2.16)*  96(1.26) 82(1.07)

E BB I EELEK,P <0055 % 2F E ki,
AP < 0.05,

Note: Compared with those in the first quarter,”P < 0 05; Com-
pared with those in the second quarter,”P < 0.05.
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KGR XK R R R RER AR ER
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e ) BRTE N A2 S D AL T 25 238 £ 2009 4R 1Y
21. 43% T+ % 2019 4E 114 45. 24% (P < 0. 05) , X} K g P
INRAR S SR Y e NPT S O EER Y PN
A 5 4T 00 4 BR TR AN DR i BR B X AR P AR 2L R R
WNT R FHER AR R 25381 2 R0
AR UL 4 3 Bz A BR B 2017 475 7y 5 R A9 24
B 2. 44% , 2012 A FI 43 e i ) it 25 %628 5. 00% ,

AR XTI R R I MR BEh T
TR 4 0 (0 B A BR TR X T R R A i B
TR INER Z A URE ; PRI 3K T 2010 4F X6F 7] 4 1o Jr 1) i
2550 5. 00% , 2013 4F 1 2019 4F % 85 % i 7 A i 245 %
43 9N 3.57% 1 2.78%, %F O3 i B R W 25 R N
2.56% ~ 5. 00% , XF R IR 2 4 U
2.4 BREMmigEE

LK TR A i i e f o 702 4], BB IR K
F 35 5 B i 9% v TR AN B DR A BRI L 3% B A A BRI
o i BB T L3S s BR TR SRR R T L 4 0l Dy 277 16
(39.46%) . 174 4] (24.79%) . 168 ] (23.93%) . 83 #il
(11.82%) .77 61 (10. 97%) .66 (9. 40%) . H:H , 5 3F 2
Tl JL TR ARG HH 3l 84, 90%
2.5 ZEMARRHE

2 J T 25 T T e i 2 M IS Tl 48 o B (A TR A R
R R SR bR HA 22 5 24 TR AR R A
FE Bl LR S

K3 2009FE 2019 FRGERFHE MR EEREARBRARENEZNHAMHWARREHES

Tab.3 Resistance rates and change trends of Escherichia coli,Klebsiella pneumoniae and Pseudomonas aeruginosa to major antibiotics
from 2009 to 2019

521 %% (X +5,%) R DW 14 PRE(DWAR)  PA(ARIMAR) ThAH
a b ¢ a ) ¢ a b ¢ a b ¢ a b ¢ a b ¢
A2 4.18+2.43 4.86+4.17 2.88+4.49  -0.64 0.4 -0.50 332 1.47 249 0.00 0.33 0.27 0.00 0.02 0.68 T#¥ LA F&
A 54.29+13.82 31431393 23.58+26.10 -2.01 -2.40 -2.82 1.4 0.23 2.63 0.13 0.07 0.28 0.77 0.12 0.09 F# 8 F#&
FAVE 66.23£5.18  21.50£9.50  10.02+9.19 -1.25 -0.60 -1.86 179 1.0 1.47 0.00 0.52 0.02 0.53 0.92 0.0l F# F# Tk
£5%4 0.91+0.88 3.555.64  23.49+17.66 0.14 135 -122 2.8 0.67 1.93 0.11 0.00 0.50 0.87 0.48 0.98 -Ff& F# F#
kAL B AL 3 3.33+1.62 6.53+5.83 7.44+7.59 0.35 097 -0.93 1.69 0.63 1.80 0.01 0.08 0.23 0.84 0.36 0.62 Ff& F# F#
kxE% 55.35+13.27  26.62+8.55  10.07+8.01 =378 -2.00 -1.05 175 1.48 2.05 0.00 0.01 0.04 0.00 0.49 098 T#% F# F#&
ki B03+17.13 19.52+16.51 11.56+8.20  -3.58 -2.60 -0.62 2.40 0.88 1.93 0.02 0.11 0.45 0.22 0.03 0.15 F# TH F#&
kk@Ages 5.71+3.38 8.47+6.98  10.29+7.81 0.51 1L72 =043 156 210 117 012 0.00 0.59 0.41 0.03 0.65 F# Lt F#
kit 38.05+14.60 22151556 10.78£9.26 -2.66 -2.40  0.26 2.68 1.02 1.80 0.05 0.12 0.79 0.38 0.00 0.91 F# THK F#&
HEE 24.10£12.18  10.26+7.19 9.1247.65 =215 -0.10 -1.02 174 193 2.42 0.059 090 0.17 0.9 0.13 0.88 F#& F#& F#
L3 0.85+0.97 4.28+6.36  28.04+16.86 0.21 142 -161 290 0.71 L77 0.016 0.01 0.34 0.91 0.17 0.04 F## F# Tk
EAAE 04.56£5.66  16.53£9.13  12.60+11.18 -1.41 -0.40 -2.85 178 0.86 1.9 0.002 0.71 0.00 0.01 0.95 0.00 TH F# Tk
Ea A KIBRAH b AMKLEME , c HRBBE LT
Note:a refers to Escherichia coli,b refers to Klebsiella pneumoniae and ¢ refers to Pseudomonas aeruginosa.
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A. Escherichia coli

B. Klebsiella pneumoniae

C. Pseudomonas aeruginosa

Fig.1 Changes in drug resistance of three gram — negative bacteria to major antibiotics from 2009 to 2019
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Tab.4 Resistance rates and change trends of Staphylococcus epidermidis,Staphylococcus aureus and Enterococcus faecium to major antibiotics
from 2009 to 2019

$o1i AHE (N £5,%) ¥ DW A PHA(DW) PAA(ARIMA#A) TS
a b ¢ a b ¢ a b ¢ a b ¢ a b ¢ a b ¢
Kok ik 81.20£9.12 286141417  8291£7.57 -0.40  0.18  L12 340 246 193 0.63 0.90 0.13 0.84 0.12 038 FB FE IR
u%% 75.94£22.38  66.9:11.43 8713622 284 0.46 -0.45 164 237 192 020 0.70 0.48 0.66 0.3 011 FB FE FR
RANE 49741041 19.81x14.64  82.17£9.40  0.70 -0.20 -165 299 198 193 0.51 0.8 0.06 0.3 040 072 P& FE ER
5% 96.40£2.42  95.58:4.33  84.48:9.02 -0.10 -0.80 -0.92 230 278 1.9 0.56 0.04 0.3 0.80 0.62 023 FE FE FH
ERANE  L0+1748 1261863 76.74£6.00 365 0029 -0.75 0.85 L6 137 0.02 0.75 021 0.0 0.8 074 LA FE FB
Eia AR EBHRE DAL FETHRA ,c ARMKA
Note:a refers to Staphylococcus epidermidis,b refers to Staphylococcus aureus,c refers to Enterococcus faecium.
RS 2009EZ2019FELEMAHFERHEE(%)
Tab.5 Detection rates of MDROs from 2009 to 2019 (%)
SEWMHASE 20094 20104 20114 20124 20134 20144 20154 20164F 20174F 20184F 20194
G & S E SN o] 0 1.19 0 1.71 0 0. 40 1.36 0.88 0. 84 3.21 1.33
WHEERENE L ENE 0 3.85 0 0 1.20 1.32 1.43 2.88 4.26 1500  18.31
HRABHKERENEHRE 4000 0 26.09  28.85  56.25  23.53 22,22 41.18  22.50  30.43  23.68
W7 & & R 6.25  5.00 0 3.23 2.17 0 0 0 2.56 0 3.23
3 itig W AIF 58 % 4L 0 X & Sk Lo W v 17. 80% Fn

AT 5T o B LA 22 B v o 2, O B e 2 1Y
R N i T, LA il 5 e 7 A1 R R 2 B R 4 B
HERFEIPIIEIR — B 2016 4F 2 2017 42

11. 40% . — i Meta 73 T 45 2R 7R, B 75 8 0 DT 181 24
1) e 8 T 0 T 8 s D ) o A0 L BT ) 65— DXL
PRI, LU BT A (0 1 e T A A P A D)

ML P 28 4% 200 TR T 24 M (BRICS) 4 75 ) (LAR g AR (e W DB 35 2 JE DT 25 0 R 6T, [ e A T 1R
B R, o3 B R I B P S B RO 28, 50% , fE PEERAE

22 MR A 1. 50%, H WL BT 3 095 S T 4350 K
BA TR iR SCERAA P A R AR L AR R
J 5 s A ARG H 23R g At W LA e - 80 RIS (i
) iR A [ 33 5 =G R e B ARG H 3R 5 FLIC AR Y 4R
55 Vol 51 1 9] 2 4 28 BR TR A A7 ZE VD 1T B o0 B 25 22
I 2 1 3t B 1 SR B IR, 5 A AN [R] 120
I8 JE% G 9 D TR 11 3 A 2 57 0T R i AN TR 2R AN TR] X
B MR AL 2 (TR IR R A0

UTAER , [ P AIMIF 98 47 I S0 SR e T e 75 0 288
ili %8 5 T /A R (CRKP) ) & A= 08 Tt o — T 8 4 (14) W )
25 R, 2014 4F 0l R IR G CRKP 1Y & B R AHK T
2007 A3 N T A4 A5 R DY IR CRKP Y & A %
A 10. 00% ~ 50. 00% , B Hb X % = e %5 A [R) 22 57 3
AR R e T R RS 45 R R L 2009
AF 22 2019 4 il 9 7 T {11 R B T B M S B A 25 4 1A T
HRIEATRE CEEIAR 5. 00% ) & T M2 I 0 Wy
TECHE 5 (0 2018 4 5 2019 4 CRKP 4G H 2 A i 438 fin
(43314 15. 00% F118. 31%) , F I il B i 1B (4. 26% ) )
3.52 ~ 4. 301 o i 2t A1 H M AT X NIV B 5 A D i 24 6 B
BRI AR i o, W 25 5 B T (14 T 25 S 00 G
Al ISR T 2017 4 2 2018 45 A9 v [ 40 6 i 24 W

L E M 25 T 0 3 28 38 LA E AT 25 4 [ it
R SN i e O B N (R Sl PSS B = B e =
YIFF ARt e i 7 d AR FE AR S 2
YR T4 AWEFE R R, CRKP 2009 4E % 2019 4E (946
R SRR TR A, Hofth 22 F T 24 TR A0 K S R A AE
P Bk L HCRT AR S BT T DA s 2 2 RHGAE
A T ST B 2 A BB SR i, 22 T 24 T A
AHOCIE I, 4006 40 PRI i 24

Jo B3R B 5 | R %) i 3 R b, DR B TR ARG R
TRAERE B SE M X — TR 5T v, 26 A BR T 2 5 1 kS 1ff.
TR 1 B RS (ELRR I [ R R BR 7 5 | S A
MR IRLESE It AR I T 43 85 Hh R 3K 1T 396 1k
i 5 B R R BR T 7k (1. 77%) , w3 T (RS ) o 4 [
33 K =R e I K P11 0. 60% ), 2 A% T 2007 4 2=
2016 4F BR O B 4 a9 B g K R 1Y 5. 88% ~
16. 70%17 A G HpAKS HE T 7 i B R R AR A B
FHLT A H O A BRI, SRR Rk 2T IR T I
TR 4 W (O A A BRI 0 B 1R 250 .

I 7 JE e ELAT 2 MR R B, B R e KUK 1
Jta-718 =190 ARG v A 3 2 P AR 4 2R Rl R SO TR A
A4 BB 5 50 1 2R A E 3 S e, e M P
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