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[Abstract] Objective To analyze the distribution and the drug resistance of bloodstream infection (BSI) pathogenic
bacteria in hospitalized patients in Jieshou People’s Hospital, provide a basis for clinical guidance on the treatment of BSI
patients, and prevent and control nosocomial infection in local area. Methods From January in 2019 to December in
2022, 6 727 blood culture samples of inpatients were screened from the laboratory information system (LIS) in our hospital,
and 668 (9.93%) strains were isolated, and the distribution and drug resistance of the bacteria were analyzed retrospec-
tively. Statistical analysis was performed using Excel 2021 and WHONET 5.6 software. Results Pathogens were mainly
isolated from infection department, intensive care unit, general surgery. BSI caused by respiratory system infection, urinary
system infection, and hepatobiliary system infection was the most common, and 30-day mortality rate of patients was
23.50%. Among the 668 isolated strains, 461 (69.01%) strains were Gram-negative bacteria, 205 (30.69%) strains were
Gram-positive bacteria and 2(0.30%) strains were fungi. The top five isolated strains(84.28%) were 274 (41.01%) strains of
Escherichia coli, 141(21.10%) strains of coagulase-negative Staphylococcus, 91(13.62%) strains of Klebsiella pneumoniae,
34(5.09%) strains of Staphylococcus aureus and 23(3.44%) strains of Pseudomonas aeruginosa, respectively. The detection
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rate of Escherichia coli in 2021-2022 was decreased compared with 2019-2020 (P<0.05), while the detection rate of
Klebsiella pneumoniae was increased slightly in 2021-2022 compared with 2019-2020 (P>0.05). The resistance rates of
Escherichia coli and Klebsiella pneumoniae to carbapenems, piperacillin/tazobactam, and amikacin were low, and the pro-
portion of carbapenem-resistant Enterobacterales (CRE) was low (6.09%). Among Staphylococcus aureus, methicillin-resis-
tant Staphylococcus aureus (MRSA) accounted for a relatively high proportion (76.47%), while Gram-positive bacteria in-
cluding Enterococcus were not detected to be resistant to vancomycin, linezolid and tigecycline. Conclusions Escherichia
coli, Klebsiella pneumoniae in Gram-negative bacteria, and the coagulase-negative Staphylococcus and Staphylococcus au-
reus in Gram-positive bacteria were the main strains of BSI in local area. The main Gram-negative bacteria were highly
sensitive to carbapenems, amikacin, piperacillin/tazobactam. MRSA has a higher detection rate.
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i 2019—2020 4F 2021—2022 4F A1t
HREL (n=226) I (%) WAL (n=442) IR (%) HREL (n=668) I (%)
W2 PR 164 72.57 297 67.19 461 69.01
K %% 106 46.90 168 38.01 274 41.01
il ¢ i T A1 B 24 10.62 67 15.16 91 13.62
) A i 10 442 13 2.94 23 3.44
i 5 A AT TR 5 221 11 2.49 16 2.40
I 27 25 A% 43 2 B 6 2.65 5 1.13 11 1.65
AN T R TR TR 3 1.32 7 1.58 10 1.50
Al 2 B 10 4.42 26 5.88 36 5.39
2% PR 62 27.43 143 32.35 205 30.69
S OB ERTH 13 5.75 21 4.5 34 5.09
5% 71 T 2 4 7 R 48 21.24 93 21.04 141 21.10
P i K 1 0.44 11 2.49 12 1.80
W ERTA 0 0 5 1.13 5 0.75
b 2% PR 0 0 13 2.94 13 1.95
=N 0 0 2 0.46 2 0.30
[ERCFES? ) 0 0 1 0.23 1 0.15
W Sk B 0 0 1 0.23 1 0.15
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S T AR FFRAR MY T 25 % (<10%) , W RN IR 2 J |V
B Sk AR R T 25 243 55 (5509% ) , % Sk 6 A WE TS 25 %2 <30%
Jili 9 B T AR AT B B SE  BTOR R BT 4 4F SR B AT 25
HBR (<10% ), 0 3k AT 2R W i i 2 0 1 25 90 T 25 % <
30% , X WR 7 PG Ak /A e B 3E R B A i 25 2R (10.45%~
12.5%) . BT 5 M 25 25 B A1 o B 40 i (carbapenem resis-
tant Enterobacterales, CRE) ¥ i R~ 6.09% , il ik 7 55 M 2%
KW 3% A 16 (carbapenem-resistant Escherichia coli, CREC)
it 3 7 25 M 2SI 48 e AR T (carbapenem-resistant Klebsiella
pneumoniae, CRKP) %5 1 %y 1.46% 1 6.59% , Xf It 2019—
2020 5 2021—2020 4, K 3% A be RN 98 5 7R A1 B R
DL T 25 i 24 8 Ak 22 S o ge 12 3 L (P>0.05) (L4 2)
2. AR TR AN B . 2 A T SR A X B K 2 T
2Rk TR PR KR B 25 R 5.26% , A 3k LA NE Sk Rk
Jl5 R iz P AR /A T3 PRIV R P R R e SRR T R T
25 H 17.39%~30.43% , 8 52 A= Sl FT T B % 52 77 Tk g HY G s
A, 28 TR 22 B R ) BT 25 W T 25 AR B H TR R T
1 I 25 280 50.00% ., W 22 28 78 B B ML TR 0 2 07 i e TR
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I e 45 A AT AR T 245 25 0 12 9 3R 280 e R R T R A 1
Xof 2 75 ik fre P G e i 245 ke | o Sk ALt BE 5 25 5 10.00% , %
WETT BRI 2 WETHTIN 2 WIR 7 VG AR/ e 2 E TR R R A T
R (550%) (WA 3)

DO | A 2 R OGS R B0 B 25 ) B T 24 155

1L AR R . L UR R PR A 8 (A A R B LT 34 Bk
X R G 2N 100% , 4 70 bk 5 8 F210 5 R i 20 5 4
RO EE R B T PR ZE s 2 RN 2
SR BT 245 3 1 R B H (I3 4 ) BRG] 199 P A 4
I# (coagulase-negative Staphylococcus, CNS) B XS 25 W% T /35
FAE AT FUAE A0 25 O R e R T 28 3 SR Sk F 79 T 0
oKz 0 ot Y 4 PG b A 2 R R A G T AT A
WO H A BKTE  (methicillin-resistant Staphylococcus aureus,
MRSA ) | i F & 74 AR &8 [ it BH 4 7 %8 BK 1 (methicilin-resistant
coagulase negative Staphylococci, MRCNS) & Lt 43 5l K
76.47% 1 82.98% , YA X 5l B R R Ak e B i A
Rk (LK 4) .

2. [ ER B R PRI ER B 12 Bk R ERIE 5 bR ARG

x2 XBBRAEMHAREESAENERAELWHEAZE (%)

Kl 54 B (n=274)

Jiti 98 58 AR B (n=91)

BLIA LY p S
2019—2020 4F 2021—2022 4+ ¥? P A 2019—2020 4F 2021—2022 4F ¥ P ait
(1P S N4 0.94 4.76 2983  0.084 3.28 12.50 7.46 0.559 0455  8.79
E= R LN 88.68 88.02 0.027 0870 8832 100.00 89.55 2716 0.099 92.31
SRV A/E B 60.38 51.19 1725 0189  54.74 25.00 22.39 0.068  0.794 23.08
A e 41.90 36.76 0.658 0417  39.00 16.67 17.86 0.016  0.899 17.40
G e B g 0.94 1.79 0.321  0.571 1.46 12.50 5.97 1.061 0303 6.59
JEAh R 7 0.94 1.79 0321  0.571 1.46 12.50 5.97 1.061 0303  6.59
W g 22 96.19 84.33 7919 0.004  90.96 100.00 81.82 4877  0.027 89.47
52 75 Tl g T e 52.83 60.12 1411 0235 5730 8.33 29.85 4463  0.035 24.18
WHT A 60.00 62.77 0.193  0.660  56.20 20.83 30.36 0.764 0382 27.50
WR iz 78 /At e £ 31 3.75 8.33 2202  0.138 6.57 12.50 10.45 0.076  0.783 10.99
NS 4476 31.85 4200 0.040  37.50 12.50 30.91 2995  0.084 2237
ENIIEI 0 0 - - 0 0 0 - - 0
SJe fR e 5 27.36 37.35 2900 0.089  33.46 16.67 17.91 0.019 0891 17.58
Sk 76 b A 67.92 57.14 3.185  0.074  61.31 20.83 31.34 0956 0328 28.57
e 70 il 30.19 27.97 0.155  0.694 2238 12.50 16.42 0.208  0.648 15.38
S 3.77 7.78 1.786  0.181 3.23 12.50 13.43 0.013 0908 13.19
TAITHE 15.64 17.89 0286 0593  16.67 12.50 8.16 0350 0554  9.59
I U AL 51.89 52.69 0.017 0896 5238 16.67 31.34 1.910 0.166 7 27.47
— AREATREI

R3 MEBREME WETHTE BEFFRLRE FEARE

4;
RiE

T

EXERREAYNHHEE (%)

EMESLY] AR S T (n=23) B S RN (n=16) BEFEETRME (n=11) FAMAEERKER (n=10)
B oK B 0 - - 100.00
SR PEAET L - 68.79 -

A e - - 100.00
W B K 17.39 50.00 - 60.00
A2 5 it e Y I e 31.25 0 0

EINRE 30.43 68.75 - 100.00
WR 37 74 /Al s £ 2 21.74 42.85 - 50.00
BRKE R 5.26 62.50 - 60.00
3k At it fi5 17.39 50.00 - 50.00
S A0y 2 - 62.50 - -

SJe 71 At g 17.39 62.50 71.43 10.00
ZAITR 435 56.25 - 70.00
I E Y R 30.43 50.00 2222 80.00
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2019—2020 F 2021—2022 4 »* P Hit 2019—2020 4F 2021—2022 % ¥? P At

G FR MIC 76.92 76.19 0.002  0.961 76.47 87.50 82.79 0.532 0466 84.39

S 0078 T 32 PH 76.92 76.19 0.002  0.961 76.47 85.42 81.72 0.306 0.580 82.98

25 B Y 38.46 19.05 1.555  0.212 26.47 43.75 52.69 1.012 0315 49.65

AR 76.92 61.90 0.828  0.363 67.65 85.42 84.95 0.006 0.941 85.11

WH A 30.77 14.29 1.334  0.248 20.59 41.67 4731 0.407 0.524 4539

TR # 76.92 47.62 2.847  0.092 58.82 68.75 52.69 3.356 0.067 58.16

B T AARRET 0 0 - - 0 0 0 - - 0

4 7 0 4.76 0.638  0.425 2.94 0 4.30 2,125 0.145 2.84

) 25 1 0 0 - - 0 0 0 - - 0

U] 15.38 14.29 0.008  0.930 14.71 18.75 36.56 4737 0.029 30.50

HEZ 100 100 - - 100 91.67 91.40 0.003 0.957 91.49

NS S 30.77 9.82 2494  0.114 17.65 18.75 15.05 0317 0573 1631

U R 15.38 0 3433 0.064 5.88 33.33 33.33 - - 3333

hnk & 0 0 - - 0 0 0 - - 0

Tl EER 0 0 - - 0 0 0 - - 0

I ST B 23.08 19.05 0.080  0.778 20.59 33.33 46.24 2.166 0.141 41.84

— ARV R
TR R A e BRI ER R 2GRk L BRI R R HA (6.09%) , H:H CRKP A9 LR 6.59% , B 4K W 8 A1 T — 2k Ik

W UL 2 R 25 R v Hoh R B R 2 A 2
ifit 25 235 F 100.00% , 34 5 T2 M ERE

it

5]
BST A2l AR UL 14 7™ S G P0G 2 — | W e 98 M Pk
YUIRTT A5 5 A0 B R S R 25 P O | R R S B
BT 2595 0 2 A SR IT e W HE ~2 B E B BST 3 %) S 80Kk
B ILAE oW Me 33 PR T 4 2 B M B S S0 BST T kg PR
ARV A BN T 4 SR IR BE I B IR A B Ry R B
AT A F BRI TR R FE W w3 AR
I RS IR R G TN &R Ge i e A5 1 BST e i I,
AR MM EE R B AR B 5 B R R 11.33% , 18T M1 CHF 5 45807,
3 M DAL AT R 5 0 35 SR AR Bt oA TR B S A TR 2 0 1
I B FE A | DL B AR AR A SRR LA 22 A
PERA T (4 69.01%) , BT 2014—2019 4 Hh [ 41 B ifif 25 7
W0 20 A T 24 A % B P (51,89 ) IR I I 4510
TR AE A TR) 2 5 M X 2% B T (46.29% ), 2 BB B L
KM B A R 48 SC TR AR A O &, A AT B 41.019% M0
13.62%, & T4 EEE 1 252901 10.29%, K 5 A v Al
& v H AR B R 2R 2021—2022 4FE 5 2019—2020 4 2 7R
HA G,
2 O 50 55 SRR K B A Tl 9 B 7R A R T 24 L
7= ESBL & & | 5 AH BT B 01— 2021—2022 4F A
2019—2020 4F A< 1l X K iz ¥ 45 7 ESBL £ th % 0 B I 22
5,5 4 = R 4 020 K IR A B P ESBL AR
H % (52.8%) 3L A& — B 1T 2021—2022 4F H 2019—2020 4F
Jili 9¢ 52 F5 A B ESBL & %A BT T R, ¥ B & T4 E = H
P BE I 1Y 23.69%17, X WL A 25 W) T 25 % 2021—2022
1E5 2019—2020 45 TC 2% 5, W Bk i 55 25 R B 76 b/ fib s
BLIH Bk R R Y AR RE ARG 24 3R CRE T b 1) 4 I

e =G BEBE A 3 (30%~40% ) {H CRKP & 3 1511
P B v BOAE A0 il PR T 8 U WIS T AR by DCRIF T B B
BRI oA, ¥ 2 BT I A T 3 0T L EOR B ESBL
R o PO SRR A X I PR O i G B PR M BE 7 ESBL
JAF TR H AT BSIL % , HAE B 3 L i R R 2 R
BATCXURS: ok U 64 BST AT 28 I BT oK B2 R 7 74 b/l s [ 36
SEPUR 25 WA BT R T B S 250519

T R T A 22 e T v i 2 O R X I g % e T 24
K 17.39% , 1231 4= - 2K (18.30% )M, % B K A it
2GR TLF 9 0,00 Sk FAU BE | WRHE PH A/l e 2 3E DR R B 1Y
M 25 238 B 2 N Sy AT TR AT 71 A 22 T 24 7R 1) JE 0FE T X il
PR FIP0 B 25 9 BT 25 A< B A ey | T B35 R A S T 2 6 &
AN AT W (carbapenem-resistant Acinetobacter baumannii,
CRAB) /i 029 50% ., 16 22 27 7 3 5 B £ BF 52 b B o EE 491
B, X 52 b e R LI oo T 25 A S5 IR R S B ) 8 7R G sk
B | AR R E R 2 A5 2 R L 1 25 ) K AR T
2, X W PRI SR 747 — G2 IR ¥ 24 T A R T T
X A2 5 Tt Je FR R W T 25 3 LTS 0, 08 Sk 0 il 0 T 245 3
IR, ¥ 2 o A R T R TR A 2R Tl T O T 1 2%
WO AR 2 B0 VL £ B- P MR R L (R R BT
TRIT I8 R (5 2 W) )4 75 i Je Y IR i/ Y 407 I S VR 97 VR 28
1R v R T B A e P 2508, LR T T 2 I i 1
BRI A AR D A R R TR BT 25 IR R R
I AT e P Sk Al WE BBk 52 T B i T B I TR VR T L AT
FEIN S e RN 20 O A0 B AT R AR T, T b B U T
W5 0 TR 28 AR SR IR TR 00T PRI b IR T IR 5

AW CNS F 4 BT 66 4 45 3K 2 B K 0 Bl oA
21.10%F1 5.09% ., CNS Bk S M35 57 645 0L 35 e i, — I
T B PE AT 78 48 29 65% 19 CNS i ALAE AE B i s L i
it 23 o I A FF IR [ B PE  R UB R AE SR AR A TR R 2R
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PEBRAE | 5002 D) A A5 16 I R R 5 5 3 Hron 48 SR TT IR,
WD A IR T 2 e T R P Sk T T A T T P 4
VUM 2 BR R 0 5 2 A BT AS H MRSA \MRCNS (5 Lt 43511
N 76.47%H 82.98% , Wik i T 42 {4 31.2% 78.5%",
JEHXS T MRSA 7E4: G 3R 4780 T RS, A 2011 £ 19
51.3% FBEZ 2021 WM 1Y 25.3%, F B2 26925 A 1 X
MRSA # H K PRI AR 55 A2, 43 BT i B8 7T 6 5 9 it 1) 22 ok
BT B CHEEG SRERIE BN e S DI RE LT
B IF RN AT O, AT IR B T 2517 1, © 8 K
TS T3 A 2R 0 7 2 K TR A P A 3 DX 5 o A 2 Bk
X 28 0 T AR AR YT R AR T 245 5B X T R A
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