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Abstract: Objective  To understand the distribution and drug resistance of bacteria in clinical blood culture specimens
in Ningxia in recent years, and to provide a basis for the prevention and treatment of bloodstream infection diseases.
Methods  The blood culture isolation bacteria and drug resistance of Ningxia bacterial resistance monitoring network
hospitals from 2018 to 2020 were statistically analyzed by WHONETS5.6 software. Results  In the past three years, a total of
6757 strains of bacteria were isolated from blood samples, including 3 697 strains (54.7%) of gram—negative bacteria and
3 060 (45.3%) of gram—positive bacteria. Among the gram—negative bacteria, Escherichia coli (2 074 strains,30.7%), Klebsiella
pneumoniae (696 strains), Pseudomonas aeruginosa (139 strains), and Acinetobacter baumannii (121 strains). Among the gram—
positive bacteria, coagulase—negative Staphylococcus (1 691 strains,25.0%), Staphylococcus aureus (442 strains), Streptococcus
spp. (431 strains), Enterococcus spp. (379 strains). Resistance to Escherichia coli and Klebsiella pneumoniae was 56.6% and
22.6% against third—generation cephalosporins, and resistance to carbapenems was 1.0% and 3.7%, respectively. Pseudomonas
aeruginosa and Acinetobacter baumannii were resistant to carbapenems at 9.0% (12/139) and 80.7% (71/121). Methicillin—
resistant Staphylococcus aureus (MRSA) was detected at 26.8%, methicillin—resistant coagulase—negative Staphylococcus was
detected at 70%, and no Staphylococcus bacteria resistant to vancomycin and linezolid were found. For three years, only 1 strain
of vancomycin-resistant Enterococcus faecalis was detected, and no linezolid-resistant Staphylococcus and Enterococcus were
detected. Conclusions  Ningxia clinical blood specimen isolates of Escherichia coli, coagulase-negative Staphylococcus, and
Klebsiella pneumoniae are more common. Among them, the resistance rate of Escherichia coli and Klebsiella pneumoniae to the
third generation of cephalosporins is relatively stable, and the resistance rate to carbapenems is low. Acinetobacter baumannii is
highly resistant to carbapenems, and methicillin—resistant Staphylococcus aureus detection rates are on the rise and should be
closely monitored.
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F1 2018—20204F T R IMIFIF 3 697 Mk == B 4 & 4 i
Table 1 Bacterial distribution of 3 697 gram—negative strains isolated from blood culture in Ningxia, 2018-2020
" Lo EAME KBRAHE WRNE BITERE  Sgier SRS UrERE UEEE R
) PR GM- ECO AR KPN 40 EN-  JIF PAE ABA SAL SE- PER OTH
2018 2703 1242(459)  687(25.4) 198(7.3)  43(1.6)  42(1.6) 54(2.0) 33(1.2)  26(1.0) 159(5.9)
2019 2063 1195(57.9)  660(32.0) 245(11.9) 53(2.6)  50(2.4) 40(1.9) 12(0.6) 19(0.9) 116(5.6)
2020 1991  1260(63.3) 727(36.5) 253(12.7)  49(2.5)  47(2.4) 27(1.4) 22(1.1) 12(0.6) 123(6.2)
AitTotal 6757 3697(54.7) 2074(30.7) 696(10.3) 145(2.2) 139(2.1) 121(1.8) 67(0.1) 57(0.8) 398(5.9)

W OWN MR /% Note: ()is the proportion/% .

R&2 2018—20204F TR IMIEIR 3 060 Bk EE 2% FHALLHER /M
Table 2 Distribution of 3 060 gram—positive bacteria cultured in Ningxia, 2018-2020

o BSIGEAE BEMIEGOIVER  SWOWE  BERER oo WMEE  MWREE  p-EMEE  ENTRRE HAGE TR
A0y 33 - I - e - - -
T GM+ HERESCN - BREISAU ENT BREISVI  BRAEISPN  BKHIBS-  JELIS i OTH
2018 2703 1461(54.1) 934(34.6) 178(6.6)  134(49)  57(2.1)  57(2.1)  53(2) 3(0.1) 45(1.7)
2019 2063 868(42.1) 406(19.7) 148(7.2)  141(6.8)  62(3) 30(1.5)  36(1.7)  10(0.5) 35(1.7)
2020 1991 731(36.7) 351(17.6) 116(5.8)  104(52)  82(4.1)  28(14)  16(0.8)  11(0.6) 23(1.2)
HifTotal 6757  3060(453)  1691(25.0)  442(6.5)  379(5.6) 201(3.0) 115(1.7) 105(1.6)  24(0.4) 103(1.5)

W O E/% . Note: ()is the proportion/% .
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Table 3 Antimicrobial susceptibility testing results of Enterobacteriaceae isolated from blood culture in Ningxia, 2018-2020

AEAy FEEL Num- FORVEAR AMP LAamEAk CZ0 Sk CXM KA@ih#A CRO LADMIE CAZ
Years ber of plants N R N R N R N R N R
KAy B ECO
2018 687 503 434(86.3) 588  437(74.3) 504 303(60.1) 585 342(58.5) 624 175(28.0)
2019 660 596 522(87.6) 562 402(71.5) 418 225(53.8) 575 321(55.8) 618 162(26.2)
2020 727 618  529(85.6) 602  427(70.9) 499 293(58.7) 648 361(55.7) 690 185(26.8)
/T Total 2074 1717 1485(86.5) 876 1267(72.3) 1421 821(57.8) 1808  1023(56.6) 1932 522(27.0)
ifi 4 3¢ 7 11 8 KPN
2018 198 - - 168 60(35.7) 155 41(26.5) 184 40(21.7) 193 28(14.5)
2019 245 - - 208 67(32.2) 187 55(29.4) 216 55(25.5) 237 33(13.9)
2020 253 - - 198 54(27.3) 164 38(23.2) 211 43(20.4) 240 31(12.9)
/Nt Total 696 - - 574 181(31.5) 506 134(26.5) 611 138(22.6) 670 92(13.7)
Ay RE Num- AL FEP 5 e IMP Bk A AMK FEEIP R LEV
Years ber of plants N R N R N R N R
KAy B ECO
2018 687 649 169(26.0) 607 6(1.0) 624 8(1.3) 645 373(57.8)
2019 660 655 161(24.6) 628 1(0.2) 612 6(1.0) 652 338(51.8)
2020 727 717 161(22.5) 693 12(1.7) 689 12(1.7) 722 412(57.1)
/It Total 2074 2021 491(24.3) 1928 19(1.0) 1925 27(1.4) 2019 1123(55.6)
Jifi ¢ 5 76 A1 KPN
2018 198 197 18(9.1) 188 6(3.2) 194 6(3.1) 197 33(16.8)
2019 245 242 30(12.4) 222 13(5.9) 233 6(2.6) 240 31(12.9)
2020 253 249 28(11.2) 242 5(2.1) 239 2(0.8) 251 25(10.0)
/It Total 696 688 76(11.0) 652 24(3.7) 666 14(2.1) 688 89(12.9)
= FoR OB . N RIS, R 25%0(%/%) o Note: "=" indicates no data. N. Detection number, R. Resistance number(rate/% )

R4 20182020 FTFHMEF A BIERBEN L E A Y HERER

Table 4 Antimicrobial susceptibility testing results of nonfermenters isolated from blood culturein in Ningxia from 2018-2020

ARG BMACNum- RSP bR/ L TZP St E CAZ Stk FEP T AT™M SR IMP
Years ber of plants N R N R N R N R N R
LR (B TR PAE
2018 42 42 2(4.8) 41 4(9.8) 42 4(9.5) 37 6(16.2) 40 4(10.0)
2019 47 49 1(2.0) 37 1(2.7) 50 1(2.0) 38 2(5.3) 49 5(10.2)
2020 50 47 1(2.1) 39 2(5.1) 47 1(2.1) 39 3(7.7) 44 3(6.8)
/It Total 139 138 4(2.9) 117 7(6.0) 139 6(4.3) 114 11(9.6) 133 12(9.0)
B A BRI ABA
2018 54 30 22(73.3) 33 24(72.7) 32 23(71.9) - - 34 25(73.5)
2019 40 32 17(53.1) 40 23(57.5) 38 22(57.9) - - 28 -
2020 27 15 - 24 - 27 - - - 26 -
/N Total 121 77 53(68.8) 97 69(71.1) 97 68(70.1) - - 88  71(80.7)
(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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sidea
Ay MRENum- Pk & AMK PRRFEH GEN FNVDE CIP K R LEV
Years ber of plants N R N R N R N R
il 2B AL R PAE
2018 42 42 1(2.4) 42 1(2.4) 42 4(9.5) 42 4(9.5)
2019 47 44 0 46 1(2.2) 50 0 50 1(2.0)
2020 50 47 0 47 0 46 1(2.2) 47 0
/It Total 139 133 4(3.0) 135 2(1.5) 138 7(5.1) 139 8(5.8)
B2 ANFFF A ABA
2018 54 32 19(59.4) 33 21(63.6) 34 25(73.5) 34 20(58.8)
2019 40 35 17(48.6) 40 24(60) 28 23(82.1 40 20(50)
2020 27 26 - 26 - 26 - 26 -
/It Total 121 93 55(59.1) 99 67(67.7) 88 71(80.7) 100 61(61)

T FOR O . NI, R 2550 (58 /%) . Note: "=" indicates no data. N. Detection number, R. Resistance number(rate/% )

R5 2018—2020 4T H M IEI 5 B MR IR R XA L Y AR
Table 5 Antimicrobial susceptibility testing results of Staphylococcus spp isolated from blood culture in Ningxia, 2018-2020

g2 FREL Num- HHEHE PG JRR#H GEN I ERVA A Zs Wl LZD AHRE
Years ber of plants N R N R N R N R N R
G (A PRI SAU
2018 178 129 116(89.9) 132 22(16.7) 130 0 125 0 132 79(59.8)
2019 148 144 138(95.8) 147 22(15.0) 142 0 139 0 148 94(63.5)
2020 116 106 98(92.5) 108 8(7.4) 115 0 109 0 116 59(50.9)
/It Total 442 379 352(92.9) 387 52(13.4) 364 0 373 0 396 232(58.6)
5 35Tt 93 P4 A 4 BR TR SCN
2018 934 413 363(87.9) 441 68(15.4) 404 0 424 0 437 338(77.3)
2019 406 387 343(88.6) 393 39(9.9) 363 0 384 0 399 309(77.4)
2020 351 339 304(89.7) 324 39(12.0) 314 0 335 0 348 281(80.7)
/Nt Total 1691 1139 1011(88.7) 1158 146(12.6) 1081 0 1143 0 1184 928(78.4)
ARG BRE Number JUMEER DA FTERHI 2 LEV SLTTRARG B SXT ZRBET AR OX
Years of plants N R N R N R N R
G P A BRI SAU
2018 178 132 61(46.2) 112 18(16.1) 133 27(20.3) 155 39(25.2)
2019 148 146 74(50.7) 137 11(8.0) 147 26(17.7) 133 36 (27.1)
2020 116 110 44(40.0) 114 15(13.2) 115 16(13.9) 107 31(29.0)
/It Total 442 388 179(46.1) 363 44(12.1) 395 69(17.5) 365 98(26.8)
T[] i B 1R A 4 BR T SCN
2018 934 438 151(34.5) 339 119(35.1) 442 211(47.7) 387 263(68.0)
2019 406 400 154(38.5) 367 111(30.2) 392 173(44.1) 346 248(71.7)
2020 351 325 111(34.2) 323 113(35.0) 344 185(53.8) 300 212(70.7)
/It Total 1691 1163 416(35.8) 1029 343(33.3) 1178 569(48.3) 1033 723(70.0)

N ASIEL, R 25%% (%/%) . Note: N. Detection number, R. Resistance number(rate/% ).

£6 2018—20204 TR INE I/ B BRI R M HL A 25 W 2R R

Table 6 Antimicrobial susceptibility testing results of Streptococcus spp. isolated from blood culture in Ningxia, 2018-2020

734 HRR KRR TN EER Rl LR TERER At i
P B Strain Number PG LEV VA iz LZD E DA CRO
of plants N R N R N R N R N R N R N R
Jili 9 45% BR & SPN 115 9 0 100 0 100 0 78 0 99 93(939) 84  72(85.7) 55 3(5.5)
-V A ERTE SVI 201 151 6(3.9) 197 23(11.7) 197 0 109 0 200 126(63.0) 197 114(57.9) 182 18(9.9)

BV MAEEK A BS- 105 67 0 72 38(52.8) 75 0 72 0 57 47(825) 74  54(73.0) 43 0
TENKCIEL , R 2580 (/% ) . Note: N. Detection number, R. Resistance number(rate/% ).

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 7 Antimicrobial susceptibility testing results of Enterococcus spp. isolated from blood culture in Ningxia, 2018-2020

Ay AL Num- ZRVG R AMP VR EE PR EE K GEH &R VA B RT TEC
Years ber of plants N R N R N R N R
PR W Bk o EFM
2018 81 60 48(80.0) 55 26(47.3) 61 1(1.6) 25 0
2019 75 74 59(79.7) 69 24(34.8) 75 0 19 0
2020 61 60 53(88.3) 59 12(20.3) 61 0 20 0
/It Total 217 194 160(82.5) 183 62(33.9) 197 1(0.5) 64 0
FEWABRTA EFA
2018 30 30 2(6.7) 30 8(26.7) 31 0 10 0
2019 45 45 4(8.9) 44 7(15.9) 45 0 15 0
2020 30 29 2(6.9) 29 9(31.0) 30 0 12 0
/N Total 105 104 8(7.7) 103 24(23.3) 106 0 37 0
Ay AL Num- FIZR e LZD LA R LEV NP A CIP
Years ber of plants N R N R N R
PR W Bk i EFM
2018 81 58 0 58 34(58.6) 59 43(72.9)
2019 75 71 0 62 38(61.3) 64 41(64.1)
2020 61 60 0 54 42(77.8) 54 41(75.9)
/It Total 217 189 0 174 114(65.5) 177 125(70.6)
&I BRI EFA
2018 30 30 0 28 4(14.3) 30 4(13.3)
2019 45 42 0 32 5(15.6) 33 5(15.2)
2020 30 28 0 28 7(25.0) 26 7(26.9)
/N Total 105 100 0 88 16(18.2) 89 16(18.0)

T NRIEL, R 2580 (3R /%) . Note: N. Detection number, R. Resistance number(rate/% ).
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