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Abstract: Objective To understand the distribution and drug resistance of pathogenic bacteria of bloodstream infection
in Fujian Province, and to provide reference for clinical rational drug use. Methods Bacteria identification and antimicrobial
susceptibility test were carried out on the isolated strains of blood culture samples in 31 medical institutions in Fujian Province
according to the unified plan. The data were statistically analyzed by WHONET 5.6 software according to the Clinical and
Laboratory Standards Institute (CLSI) drug sensitivity executive standard in 2021. Results  After removing the duplicate
strains, 10 356 strains of bacteria were collected, including 3 668 strains of Gram—positive bacteria (35.4%) and 6 688 strains
of Gram—negative bacteria (64.6%). The top 5 bacteria are Escherichia coli, Klebsiella pneumoniae, coagulase negative
Staphylococcus, Staphylococcus aureus and Pseudomonas aeruginosa. In this study, the detection rate of methicillin—resistant
Staphylococcus aureus (MRSA) was 24.5%, and the detection rate of methicillin—resistant coagulase—negative Staphylococcus
aureus (MRCNS) was 76.8%. Vancomycin, teicoplanin and linezolid resistant staphylococci were not found. The detection rate
of penicillin resistant Streptococcus pneumoniae was 3.2%. Vancomycin resistant Enterococcus faecalis and Enterococcus
Jaecium were 0.8% and 1.1% respectively. The resistance rate of Escherichia coli to carbapenems was 0.8%, and the resistance
rate to levofloxacin was 41.9%; the resistance rate of Klebsiella pneumoniae to carbapenems was 15.0%. The resistance rate of
Acinetobacter baumannii to carbapenems was 45.1%; the detection rate of Pseudomonas aeruginosa was only 14.2%, and it
maintained a high sensitivity to most drugs. Conclusions Most bloodstream infections in Fujian Province are caused by
Escherichia coli, Klebsiella pneumoniae and Staphylococcus. The drug resistance of some strains is not optimistic, so we should
continue to strengthen the clinical application management of antibiotics and use them correctly and reasonably.
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Table 1

Composition of major pathogens of bloodstream infec-

tion in Fujian Province in 2021

(227 544

TP . i
Bacterial species HC Composi-
Strains  tion ratio/%
KW W Escherichia coli 3026 29.2
Jifi 9 v 5 AF T 1683 16.3
Klebsiella pneumoniae ss. pneumoniae
G 15 91 41 7 2 T 1408 13.6
Coagulase negative Staphylococcus
& WA R EREA Staphylococcus aureus ss. Aureus 842 8.1
H B AU Pseudomonas aeruginosa 397 3.8
F Lk BEERTE Streptococcus viridans 342 33
#5 RFFTF I Acinetobacter baumanni 293 2.8
F IR Enterococcus faecalis 265 2.6
PRIBER Enterococcus faecium 264 2.5
AT B Enterobacter cloacae 196 1.9
Y011 Salmonella sp. 121 1.2
JiTi 8 BEER 18] Streptococcus pneumoniae 118 1.1
I A2 LA E BT T Stenotrophomonas maltophilia 104 1.0
#3572 AT Proteus mirabilis 73 0.7
TCHSEER T Streptococcus agalactiae 72 0.7
KBRS T Serratia marcescens 69 0.7
PR TR AA I Klebsiella oxytoca 58 0.6
7R 5T AA T Klebsiella aerogenes 55 0.5
W& K S MU T Aeromonas hydrophila 48 0.5
AN TR IR IE T Burkholderia cepacia 46 0.4
(FFLEEER T L Rl 43 0.4
Streptococcus dysgalactiae ss. dysgalactiae
Jili 5¢ 5 75 1A B 5 57 I o 40 0.4
Klebsiella pneumoniae ss. Ozaenae
i 95 WA ERFT 1 Citrobacter freundii 32 0.3
At Others 761 7.4
473t Total 10356 100.0
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R2 SHOHERENFRANEGYHTHGRNEEER %
Table 2 Resistance rate and sensitivity rate of Staphylococcus au-

reus to antibiotics %

SAU MRSA MSSA
L 254 Antibiotics (n=842) (n=206) (n=636)
R S R S R S
FHEHZ G Penicillin G 90.1 9.9 1000 0 869 13.1
2175 % Erythromycin 379 605 662 324 290 695
AR PG HK Oxacillin 248 752 1000 O 0 100.0
PU¥R 2 Tetracycline 232 751 340 644 196 787

TEMEE Z Clindamycin 203  79.1 495 495 134 859
ZEEIRID A Levofloxacin+— 13.1 862 269 725 92  90.1
VS & Ciprofloxacin 122 856 251 713 8.6 898
PR K52 Gentamicin 92 888 216 765 56 922
SEITRENE P Trimeth- 9.1 909 123 877 81 919

oprim— sulfamethoxazole

FI45F Rifampin 24 965 59 921 14 978
FZ W Linezolid 0 1000 0 1000 0 100.0
BN Z Tigecycline 0 1000 0 1000 0 100.0
X R T Teicoplanin 0 1000 0 1000 0 100.0
Ji 75 & Vancomycin 0 1000 0 1000 O 100.0

TE :SAU. 4 8% (A 45 Bk 14 ; MRSA. P4 PG BRI 24 45 2 €5 7 45 2k
T 5 MSSA. HUA P ARBUAY 4 20 (I AT BRI R. T2y 5 S. BURL.

Note: SAU. Staphylococcus aureus; MRSA. Methicillin resistant
Staphylococcus aureus; MSSA. Methicillin sensitive Staphylococcus aureus;

R. Resistance; S. Sensitive.
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Table 3 Resistance rate and sensitivity rate of coagulase

negative Staphylococcus to antibiotics %

CNS MRCNS MSCNS
PUE 259 Antibiotics (n=1408)  (n=1081) (n=327)
R S R S R S
75 & G Penicillin G 90.9 9.1 1000 0 67.8 322
ZEWBPE AR Oxacillin 78.1 219 1000 0 0 100
#1752 Erythromycin 722 256 79.1 188 48.6 489

LA B Levofloxacin -~ 51.7 462  63.7 339 109 88.1
KA Ciprofloxacin 49.1 473 615 342 10.1 88.6
7T e FR RS Trimeth—

362 638 416 584 189 81.1

oprim— sulfamethoxazole

PYERZ Tetracycline 248 740 275 71.1 162 83.1
TEME X Clindamycin 227 746 277 693 45 942
PEK#E 2 Gentamicin 21.7 6715 265 604 6.1 893
FAHF Rifampin 92 903 113 882 21 975
FIZSWE I Linezolid 0 1000 O 1000 O 100.0
BN E Tigecycline 0 1000 0 1000 0 100.0
BT Teicoplanin 0 1000 O 1000 O 100.0
Ji 5% & Vancomycin 0 1000 0 100.0 0O 100.0

TE: CNS. BERREEIME R AIERE s MRCNS. FI 4P bR 245 8 (& g B 1
TG BRTA ; MSCNS. HY 4 4 MR ) 358 (31 6 9 14 A 2 3K BT s R i 24 5 S.
%, Note: CNS. Coagulase negative Staphylococcus; MRCNS. Methicil-
lin—resistant coagulase—negative Staphylococci; MSCNS. Methicillin sensi-

tive coagulase negative staphylococci; R. Resistance; S. Sensitive.
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A i T AR 8 AT I 25 i 25 58 250 &7, %Sk
oLl RE Sk FELE fi SR R A SRR BRI OR R A
it 245 203 3 R 22.6% .25.5% . 13.9% .20.4% . 11.4% .,
W36,
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R4 HHREREXNERAREAYN TG RNEERER %

Table 4 Resistance rate and sensitivity rate of Enterococcus to

antibiotics %

F— EFA EFM FHAlh Other”
it P 2
(n=265) (n=264) (n=75)
Antibiotics
R S R S R S

4 Rifampin 826 130 633 367 - -
4] 7 2 Erythromycin 553 152 799 104 548 219
TR POR B 347 653 433 567 14.1 859

High-level gentamicin

VS A Ciprofloxacin 325 621 869 102 174 739
ZEEIRUD A Levofloxacin -~ 30.1 684 859 106 159 778
FHHEE G Penicillin G 11.9 880 899 10.1 333 667

VAR Ampicillin 35 965 87.1 129 230 770
B Z 1T Teicoplanin 17 983 51 949 0 100

FIZZ M Linezolid 12 976 08 988 14 986
Ji 82 Vancomycin 0.8 989 1.1 989 16 885
BEINFRE Tigecycline 0 1000 0 1000 O 1000

TE:EFA. ZE BRI EFM. BRI ERTA ;. HABIA R R T2 5S.
J8;—. RK . Note: EFA. Enterococcus faecalis; EFM. Enterococcus fae-

cium; *. Other Enterococcus; R. Resistance; S. Sensitive; —. Not detected.

R5 FERFEEXERAIESYHREGRNEEE %
Table 5 Resistance rate and sensitivity rate of Streptococcus to

commonly used antibiotics %

SPN BS- SVI
BUF 259 Antibiotics (n=118) (n=97) (n=342)

R S R S R S
#1495 % Erythromycin 907 65 723 200 515 423
VObkEE 2 Clindamycin 860 88 494 50.6 466 517
JYF 2 Tetracycline 663 198 750 22.1 403 54.6

ST PR Trimeth— 41,5 41.5 - - - -
oprim— sulfamethoxazole

FHHEZG(OR)Penicillin - 19.4 473 - - - -
G(oral)

HEHEZGCEEMEA Peni- 3.2 8.0 0 1000 0 879
cillin G(non meningitis)

% & Chloramphenicol 124  87.6 135 81.1 04 992
52 157 Meropenem 91 761 0 1000 0 100.0
ZEERID 2 Levofloxacin -+~ 5.5 917 23.1 769 57 939
STy (iR )Cef- 5.0 933 0 1000 7.8 883
triaxone (non meningitis)

LA (R4 )Ce- 2.7 892 0 100.0 3.4 966
fepime (non meningitis)

Tl (AR )Ce- 22 944 0 1000 8.8 86.0

fotaxime (non meningitis)

FIZ W Linezolid 0 1000 O 1000 O 100.0
ThER Vancomycin 0 100.0 0 100.0 0 100.0

T2 SPN. i S HEEKTA ; BS—. BV ML AEBK 1A ; SVI. FELRAHERR A ; R.
M 24 5S. U —. RN . Note: SPN. Streptococcus pneumoniae; BS—. B~
Streptococcus hemolyticus; SVI. Streptococcus viridis; R. Resistance; S. Sensi-

tive; —. Not detected.

R6 RFHRAEE MR EIHEX ST E Y R 25250
BEE %
Table 6 Resistance rate and sensitivity rate of Escherichia coli

and Klebsiella pneumoniae to commonly used antibiotics %

ECO KPN

HL 259 Antibiotics (n=3026)  (n=1683)
R S R S

FEVGHK Ampicillin 78.8 201 - -

B S P8 A/ T 2 R 9.7 742 195 726

Amoxicillin/clavulanic acid
j«fﬂ”}ﬁ@lﬂ/ﬁafﬂCeﬁ)perazone/sulhactam 45 88.5 234 718
R VG R/AT B 3H Ampicillin/sulbactam 378 412 287 662

WR L PG M/ fbune £ 4H1 1.9 9.1 166 81.7
Piperacillin/tazobactam

SkAAMEME Cefazolin 59.6 31.8 36.7 509
LK Cefuroxime 483 484 294 67.0
SLAAABIE Ceftazidime 19.7 760 22.6 75.9
LTI # Ceftriaxone 484 51.3 29.0 70.6
SLAAMENT Cefotaxime 48.8 50.8 255 73.8
KALNENG Cefepime 183 742 203 782
SkfAERH Cefotetan 1.6 979 9.1 895
AP T Cefoxitin 11.0 852 19.6 78.1
M ¥ Aztreonam 303 675 258 73.1
JEAbES B Ertapenem 02 995 79 917
W55 B Imipenem 08 99.0 139 855
3 W 15 Meropenem 08 99.1 150 849
B[R R & Amikacin 1.6 982 114 886
K KT Z Gentamicin 319 673 175 81.8
RN VP Ciprofloxacin 437 542 227 742
e AR A Levofloxacin 41.9 559 204 77.8
527 i g P e 473 527 275 725
Trimeth—oprim— sulfamethoxazole

4475 % Chloramphenicol 235 733 256 71.0
KK Minocycline 10.5 783 32.6 55.4
PYERZ Tetracycline 59.2 405 30.1 67.5
NN E Tigeeycline 0.1 994 1.6 934

T :ECO. KIHH AT ; KPN. fili 98 52 8 T8 s R. T 24 5 S. Ug; —. ok
Kl . Note: ECO. Escherichia coli; KPN. Klebsiella pneumoniae; R. Resis-

tance; S. Sensitive; —. Not detected.

225 AEARPER 2021 4F I35 77 3 o3 2 A 2 1 2R e
B 397 Bk , B 5 R Sh AT 293 Bk , W8 A 2F A5 A PO
104 ¥k , P 2047 50 B8 IR BB 46 Bk, Hoxt 7 YL 259
P i 24 75 100 L% 8~ 9

i) 57 (P B DA X I AR P L TR 245 O i 24 R 1
ANt R R R SRR B SR RE DR R AL A
Vb B A i 25 3R 43 5 14.2% . 11.9% . 8.7% . 2.3%
7.9% ; i 52 AN S KT TR X8 FH L TR 245 40 1 T 24 2R 2 35
T, 2 2 e A 40% , JH R i SR IR P bR Al 1
I 50% ;s XAV R Sk e W R kA
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WR Fl /7 B3 BT OK R A Y N 2 3R 43 1 R 42.4%
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Table 7 Resistance rate and sensitivity rate of Klebsiella acido-
genes, Klebsiella aerogenes and Enterobacter cloacae to

commonly used antibiotics %

o KOX KAE ECL
Ziiﬁ’s (n=58) (n=55) (n=196)
R S R S R S
B B PG AR/ s P 4R R 115 885 - - - -
Amoxicillin/clavulanic acid
Sk PR 4T T30 103 89.7 118 706 194 69.4
Cefoperazone/sulbactam
SURTM/AT 136 705 - - - -
Ampicillin/sulbactam
WRFE PG AR /At B 3H 69 93.1 182 655 138 815
Piperacillin/tazobactam
3 MR Cefazolin 458 416 - - - -
ALY Cefuroxime 133 867 - - - -
S FAIE Ceftazidime 11,5 865 429 57.1 283 70.0
LA Ceftriaxone 152 84.8 467 533 32.1 673
S F1E Ji5 Cefotaxime 11.8 882 41.7 583 185 79.6
SLFBIEE Cefepime 8.8 895 145 83.6 128 805
373 Cefotetan 77 923 - - - -
L FIPG T Cefoxitin 6.7 867 - - - -
M Aztreonam 89 911 365 635 254 74.1
JEABEE R Ertapenem 45 955 0 100 8.6 90.5
YR  Imipenem 69 897 57 792 93 876
3% KB Meropenem 49 951 7.1 929 87 90.6
B >K R 2 Amikacin 1.8 982 0 100 56 934
DK% Z Gentamicin 82 89.8 10.0 90.0 119 87.0
IR & Ciprofloxacin 86 89.7 7.7 865 122 83.6
ZE SR A Levofloxacin 52 897 58 923 124 85.1

Tk A EE Trimeth— 158 842 200  80.0 22.1 77.9
oprim—sulfamethoxazole

KR E Minocycline 62 875 125 815 - -
BN E Tigecycline 0 1000 0 1000 0O 966

T KOX. PR 5T 8 (AT ; KAE. PSS T A B s ECL. FAIA AT B 5
R. it 255 S. fUsk; — KKz, Note: KOX. Klebsiella oxytoca; KAE. Kleb-
siella aerogenes; ECL: Enterobacter cloacae; R. Resistance; S. Sensitive; —.

Not detected.

R8 MR S ASFF RN H U Y T2 %
MERR %

Table 8 Resistance rate and sensitivity rate of Pseudomonas ae-

ruginosa and Acinetobacter baumannii to commonly used antibiot-

ics %

PAE ABA

(n=397) (n=293)
R S R S
94 781 38.6 515

P Z5Y) Antibiotics

SLAUWRER /4T B 31 Cefoperazone/sulbactam

A EPEH/ET ELIE Ampicillin/sulbactam - - 328 632
WRF PG AR/ Ak L 3H Piperacillin/tazobactam 49 88.1 47.8 482
LAl BE Ceftazidime 8.7 858 419 51.0
LA Cefepime 73 889 424 521
Z M Aztreonam 12.0 70.5 - -
TR M Imipenem 142 777 414 572
F% 55 ¥ Meropenem 11.9 84.6 45.1 539
B>+ & Amikacin 23 964 258 719
PR % £ Gentamicin 55 929 260 687
TP E Ciprofloxacin 7.9 90.6 424 56.6
ZEA SR A Levofloxacin 8.0 90.7 404 579
0275 b i Y e - - 349 651
Trimethoprim—sulfamethoxazole

KB Z Minocycline - - 228 63.1

BIMAZE Tigecycline . -
Y PAE. 4R PN ; ABA. B0 R S E S R, W20 5. 08—

KA, Note: PAE. Pseudomonas aeruginosa; ABA. Acinetobacter bau-

44 89.2

mannii; R. Resistance; S. Sensitive; —. Not detected.

F9 MEEIELAME RN EREEX W AESY
BT G R ABURR %
Table 9 Resistance rate and sensitivity rate of Stenotrophomon-
as maltophilia and Burkholderia cepacia to commonly

used antibiotics %

FLEZ6%) Antibiotics PMA(n=104) PCE(n=46)
R S R S
K AUUIE Ceftazidime 220 763 48 952
J B RS Meropenem - - 7.5 85.0
TE AP B Levofloxacin 8.5 88.3 59 853
S5 e g 6.2 938 44 956
Trimethoprim-sulfamethoxazole
AEE Chloramphenicol 6.7 79.9 - -
HKHFFZ Minocycline 14 986 36 929
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