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Change in isolation and antimicrobial resistance of pathogens from blood
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[Abstract] Objective To understand the distribution and antimicrobial resistance changes of pathogens from blood
culture of children in 74 hospitals of monitoring network of antimicrobial resistance of pathogen in Hebei Province
from 2016 to 2019. Methods WHONET software was used to retrospectively analyze the distribution and antimi-
crobial susceptibility characteristics of pathogens from blood culture of children in 45 tertiary hospitals and 29 se-
condary hospitals. Results After eliminating repeated strains, a total of 7 591 strains were isolated from blood cul-
ture of hospitalized children from 2016 to 2019, Gram-positive bacteria and Gram-negative bacteria accounting for
71.7% and 28. 3% respectively. In the four age groups defined in this study, the proportion of Staphylococcus au-
reus and Stenotrophomonas maltophilia increased with age. Resistance rates of Klebsiella pneumoniae to imipenem
and meropenem were 7. 8% — 35.5%. In the past 4 years, isolation rate of carbapenem-resistant Klebsiella pneu-

moniae (CRKP) showed an upward trend (from 12.9% to 30.1%), isolation rate of methicillin-resistant coagulase
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negative staphylococcus (MRCNS) showed a downward trend (from 81.7% to 75.2%). Conclusion Gram-positive

bacteria are the main pathogens of blood culture of hospitalized children in Hebei Province,distribution of pathogens

is different from that of adult blood culture. Distribution of pathogens varied with age, attention should be paid to

the characteristics of blood culture of children in clinical empirical treatment of blood stream infection in children.
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Table 1 Distribution of pathogens isolated from blood culture of children in Hebei Province, 2016 — 2019 (No. of isolates[ % |)

EEPME 820(34.5) 591(29.1) 367(24.3) 372(22.3) 32.053 <0. 001
N R | 156(6. 6) 127(6.3) 92(6. 1) 107(6. 4) 0. 082 0.775
i 48 5 T A 98(4. 1) 118(5.8) 91(6.0) 89(5. 3) 3.673 0. 055
i 2t 152 R 44(1.8) 46(2.3) 43(2.8) 28(1.7) 0. 033 0. 856
68 A SR 54(2.3) 30(1.5) 17¢1. 1) 15€0.9) 13. 644 <0. 001
I 32 2 A o B 209(8. 8) 31(1.5) 11€0.7) 22(1.3) 174,349 <0. 001
G RS 29(1.2) 15(0.7) 8(0.5) 9€0. 5) 6.716 0. 010
B ¥4 i KT 1 28(1.2) 23(1. 1) 20(1.3) 5(0.3) 5. 346 0.021
WIw & 15(0. 6) 13(0. 6) 12€0.8) 9(0.5) 0.014 0. 904
g 7K B 9(0. 4) 30(1.5) 3(0.2) 1€0. 1) / /

1 I 25 A T 955 11 6(0.3) 17€0. 8) 4(0.3) 1€0. D / /
ot 22 B M 172(7.2) 141(6.9) 66(4.4) 86(5.2) / /

&it 2 377(100. 0) 2 034(100.0) 1512(100.0) 1 668(100.0) / /

/R RBATGAT T

R 2 20162019 G L4 A [F] 4 % B L #2838 L% 3R B 8 A0 A6 i B R # g 1o
Table 2 Distribution and constituent ratios of the top 8 pathogens isolated from blood culture of children of different age

groups in Hebei Province, 2016 — 2019

AR R 1003 35.7 373 27.5 627 24.9 229 25.2 88.476 <C0.001

4 0 AT ER R 158 5.6 116 8.5 233 9.3 109 12.0 46.411 <<0.001
K 35 7 B8 187 6.7 85 6.3 150 6.0 60 6.6 1.199 0.573

il 9% 48 35K B 50 1.8 75 5.5 148 5.9 24 2.6 73.207 <<0.001

HoAth 20 T 786 28.0 367 27.0 740 29. 4 260 28.6 2.842  0.417

/R RG2S
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Table 3 Antimicrobial resistance of Escherichia coli isolated from blood culture of children, 2016 = 2019 (No. of isolates[ % |)

W2 2016 4F 2017 4 2018 4E 2019 4¢ e P
R AR 150(86. 0) 118(86.4) 79(81.0) 98(72. 4) 9.394 0. 024
WR 7 75 A 107(76. 6) 89(76. 4) 46(56.5) 57(61.4) 10. 031 0.018
[0 Y VAt 150(27. 3) 119(35. 3) 75(28.0) 101(25.7) 3.026 0.390
WR L 76 b / il s 2L 3 156(9. 0) 127(7.9) 87(6.9) 105(1.9) 5. 410 0.143
o] 55 4 bk / 8 7 4 R 76(13.2) 75(18.7) 39(20.5) 26(30. 8) 4,137 0. 244
Sk 6L s bR 147(46.3) 116(44.0) = 84(39. 3) 1.058 0. 594
S f 0k 3 93(66.7) 75(58.7) 64(46.9) 66(48.5) 8. 185 0. 042
Sk ol Ath g 155(23.2) 127(25.2) 92(20.7) 107¢19. 6) 1.265 0.739
(LR 91(63.7) 71(57.7) 78(51.3) 92(48.9) 4,820 0. 186
Sk f i fig 156(44.9) 127(37.0) 92(26. 1) 107(23. 4) 16. 546 0. 001
K AR B /7 4R 68(4.4) 55(7.3) 62(3.2) 60(3.3) / 0.747"
A g 95(44.2) 81(39.5) 45(24. 4) 61(27.9) 7.551 0. 056
W iz 15 v 143(3.5) 115(7.0) 74(2.7) 95(3.2) / 0.453*
EA-0 153(3.3) 124(4. 8) 78(2. 6) 96(3. 1) / 0.876*
1P S 151(2.0) 126(3.2) 910. 0) 102(2.9) / 0.136*
KK Z 156(35. 3) 124(34.7) 80(40. 0) 101(33.7) 0. 895 0. 830
TG 40(7.5) 35(11.4) 28(3.6) 52(19.2) / 0.174%
k= R 142(29. 6) 122(32.8) 85(37.6) 102(25.5) 3.517 0.321
W E 139(33.8) 113(36. 3) 58(41.4) 83(32.5) 1.398 0.709
52 75 it g FE T 146(60. 3) 118(61. 0) 79(63.3) 93(60. 2) 0.231 0. 973
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Table 4 Antimicrobial resistance of Klebsiella pneumoniae isolated from blood culture of children, 2016 — 2019 (No. of iso-

lates[ %6 ])

WR 75 Ak 71(70. 4) 81(77.8) 54(74. 1) 64(73.4) 1.085 0.785

W iz PG A/ fil e £ 31 98(24.5) 117(36. 8) 91(39. 6) 89(34.8) 5.631 0.132

K 7t bR - - 68(52.9) 70(55.7) 0.107 0. 438

3 10 At e 98(53. 1) 118(60.2) 91(53.8) 89(41.6) 5.621 0.133

Sk i 98(55. 1) 118(56. 8) 91(56.0) 89(46. 1) 2.814 0. 426

e 67(62.7) 80(68. 8) 52(61.5) 64(53. 1) 3.704 0.298

F W B 98(11.2) 116(7.8) 76(35.5) 83(30. 1) 33.107 <<0. 001

KKEE 98(39. 8) 116(29.3) 79(46.8) 81(49.4) 10. 023 0.018

ERARYE 94(6.4) 115(11. 3) 89(18.0) 88(22.7) 11. 766 0.008

52 75 T e T s 95(55. 8) 109(67.9) 84(60.7) 82(50.0) 6.818 0.078

- 3R P TR B K I BRI — Ron 25 BB T bR <10 #k .

RS 20162019 4F LB 1B 115 37 0 {15 5 0 T8 % P 0 741 245 4 i 2 1 L Lk ( ) ]
Table 5 Antimicrobial resistance of Pseudomonas aeruginosa isolated from blood culture of children, 2016 —2019 (No. of iso-

lates[ % ])

WR L 75 43(48.8) 46(56.5) 26(11.5) 10€0. 0) 22.073 <0.001

3k 7t b wE 43(2.3) 46(21.7) 43(9.3) 28(7.1) / 0.029*

A 40(55.0) 44(63.6) 20(20.0) 21(9.5) 23.537 <20. 001

EX a0 43(2.3) 46(10.9) 43(7.0) 28(3.6) 2. 820 0.433

KK E 44(47.7) 46(58.7) 26(23. 1) 16€0. 0) 21.363 <20. 001

BN 43(51.2) 45(60. 0) 43(25.6) 28(0.0) 32. 466 <20. 001

T - A% P R BRI B R« Ron R Fisher”s BYIBERTE 5/ 3om AR
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Table 6 Antimicrobial resistance of Staphylococcus epidermidis isolated from blood culture of children, 2016 = 2019 (No. of

isolates[ %

SN L] 2016 4F 2017 4F 2018 4f 2019 4f e 2
HHEG 590(95. 6) 565(93. 1) 327(93.9) 435(89.9) 12.392 0. 006
I Y bR 572(80. 8) 605(74.7) 413(76.5) 470(76. 4) 13.532 0.013
KRG E 636(23. 4) 617(21.7) 434(29. 0) 464(18. 1) 15. 868 0. 001
HihEx 642(0. 0) 621€0. 0) 426(0.0) 513(0.0) / /
i) 25 1o 5760, 0) 541(0.0) 414€0.0) 474(0.0) / 0.177*
Py B 2% 606(17. 2) 557(20. 6) 378(18.3) 442(20. 6) 3.142 0.037
R 639(84.8) 628(83. 1) 437(81.7) 507(83.6) 12.134 0. 007
B ER 94(0. 0) 108€0. 0) 1330. 0) 198(0. 0) / /
TR E 620(27. 4) 610(26. 1) 419(29. 6) 491(27.7) 1.554 0. 670
LEERD R 326(28. 8) 442(23.5) 300(32. 3) 361(25.5) 7.988 0. 046
HHE 427(25.3) 339(20. 6) 249(29.7) 304(23.7) 6. 624 0.085
BEPH U R 209(7.7) 291(6.9) 232(8.6) 276(8.7) 0. 839 0. 842
S 5 T Je Y T 636(65.7) 592(57.8) 408(58. 6) 461(55. 1) 14.783 0. 001

TE R AR BON R DI TR B » 3278 R Fisher”s B V1ML Tk 5/ Fm RIEAT G704

2.7 ARERNHAANRA G e rt B TR XERE T ek 25 ) Sh p oAl 11 Bl 2 ¥ 59 i
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B 4 BR B (MSSA) AR EAT 70 B, KB MRSA Tl s R 2 mibk . W3k 7.

R T 20162019 4F JL #8410 By 7 4 06 R 45 Bk 0 X 0T 25 W 250 Bk (O0) ]

Table 7 Antimicrobial resistance of Staphylococcus aureus isolated from blood culture of children, 2016 — 2019 (No. of iso-

lates[ % 1)
MRSA MSSA
HLHE Y

2016 4 2017 4E 2018 4F 2019 4F e 2 2016 4 2017 4 2018 4 2019 4F X 2
HEE 91(100.0) 54(100.0) 41(100.0) 39(100.0)/ / 87(81.6) 64(85.9) 52(67.3) 51(82.4) 6.942 0.073
RKRER 92(34.8) 56(21.4) 65(13.8) 53(9.4) 16.264 0.001 89(21.3) 67(16.4) 61(11.5) 66(19.7) 2.696 0.443
T HEER 96(0.0)  58(0.0)  62(0.0)  58(0.0) / 91€0.0)  66(0.0) 56(0.0) 72C0.0)
) 2% s Jriz 91€0.0)  58(0.0)  65(0.0)  55(0.0) / / 87(0.0) 64(0.0) 60€0.0) 700.0) / /
W73 82(1.2)  47€(0.0)  59(0.0)  48(0.0) / / 79€0.0) 57(0.0) 51€0.0) 57(0.0) /
aKR 96(95.8) 58(91.4) 65(90.8) 57(93.0) / 0.530* 90(76.7) 66(69.7) 60(71.7) 72(80.6) 2.664 0.451
BINHRE 12¢0.0)  10€0.0)  11€0.0)  42(0.0) / / 12¢0.0)  7¢0.0)  21€0.0)  44€0.0) / /
TR 94(64.9) 56(64.3) 64(50.0) 55(65.5) 4.569 0.206 88(29.5) 62(33.9) 55(25.5) 70(25.7) 1.428 0.704
KA R R 65(40.0) 31(22.6) 57(12.3) 56(16.1) 15.593 0.001 70(5.7) 46(0.0) 48(10.4) 63(7.9) 0.135"
ETNISRU Y- 38(26.3) 33(9.1) 13(7.7) 12(33.3) / 0.101* 39¢5.1) 32(0.0) 23(4.3) 29(10.3) / 0.297~
PR 53(34.0) 24(16.7) 52(17.3) 54(13.0) 8.231 0.041 51(2.0) 34(0.0) 37(8.1) 62(3.2) / 0.324

B DEmE 86(44. 2)  52(26.9) 57(19.3) 53(22.6) 12.885 0.005 79(45.6) 57(35.1) 47(21.3) 67(31.3) 8.182 0.042

T < A% PR AR SO R R PR B« 3R R Fisher”s B UL 52 3% 5 /3808 BUE SR ST 53T 40T
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Figure 1 Changing trend in isolation rate of multidrug-resistant organism isolated from blood culture of children in Hebei Pro-

vince, 2016 — 2019
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