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Changing antibiotic resistance profiles of Enterobacterales strains isolated from
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Abstract: Objective To summarize the changing distribution and antimicrobial resistance profiles of Enterobacterales strains
isolated from children in CHINET Antimicrobial Resistance Surveillance Program from 2015 to 2021. Methods Antimicrobial
susceptibility testing was carried out according to a unified protocol using Kirby-Bauer method or automated systems. Results were
analyzed according to CLSI 2021 breakpoints. Results A total of 81 681 strains isolated from children were collected from 2015
to 2021, accounting for 50.1% of gram-negative isolates from children. The most frequently isolated species were Escherichia
coli, Klebsiella spp. and Enterobacter spp.. The main source of the isolates was urine and respiratory tract, accounting for 29.3%
and 27.7%, respectively. The prevalence of extended-spectrum f-lactamase in E. coli, Klebsiella pneumoniae and Proteus mirabilis
was 48.8%-57.6%, 49.3%-66.7%, and 23.1%-33.8%, respectively. The prevalence of carbapenem-resistant Enterobacterales was
5.7%-9.5%, with a decreasing trend over the 7-year period. The prevalence of carbapenem-resistant Klebsiella spp., carbapenem-
resistant Enterobacter spp., and carbapenem-resistant E. coli was 14.1%-22.6%, 7.1%-15.7%, and 2.0%-3.4%, respectively. The

Enterobacterales showed higher resistance rates to ciprofloxacin compared to levofloxacin. The Enterobacterales strains were
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still highly susceptible to amikacin, polymyxin B, and tigecycline. More than 70% of the Salmonella spp. strains were resistant
to ampicillin, while lower than 30% of these strains were ressitant to ceftriaxone. Conclusions Some Enterobacterales species
isolated from children such as E. coli and K. pneumoniae showed decreasing resistance to commonly used antimicrobial agents.

However, continuous monitoring of bacterial resistance should be strengthened in order to prevent and control the spread of drug-

resistant bacteria.

Keywords: children, Enterobacterales, bacterial resistance surveillance, extended-spectrum B-lactamase, carbapenem-

resistant Enterobacterales
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F 1 2015—2021 4F CHINET it 24 M L2 B 53 51 81 681 MM T H A s Hi i
Table 1 Distribution of 81 681 Enterobacterales strains isolated from children in CHINET program from 2015 to 2021

Year Total number of isolates ( A ) Total number of gram-negative organisms ( B) Number of Enterobacterales isolates (C) ( C/A ) /% ( C/B) /%

2015 18 214 9801 6212 34.1 63.4
2016 30 784 18 307 10 159 33.0 55.5
2016 36 887 20 801 10 851 29.4 522
2018 44907 25293 11 507 25.6 45.5
2019 52163 29 855 13370 25.6 44.8
2020 41 465 25207 13 596 32.8 53.9
2021 54 051 33901 15 986 29.6 47.2
Total 278 471 163 165 81 681 29.3 50.1

2 2015—2021 4F CHINET Mif 24 Wi L 835 7 i BT 81 1 440 187 1R 20 A1
Table 2  Species distribution of Enterobacterales isolates from children in CHINET program over the period between 2015 and 2021

n(%)]
. Total 2015 2016 2017 2018 2019 2020 2021

Species (n=81681) (n=6212) (n=10159) (n=10851) (n=11507) (n=13370) (n=13596) (n=15986)

Escherichia coli 36477(44.7) 2838(45.7) 4638(45.7) 4842(44.6) 5004(43.5) 6356(47.5) 6091(44.8) 6708(42.0)

Klebsiella spp 22526(27.6) 1786(28.8) 3051(30.0) 3321(30.6) 3487(30.3) 3502(26.2) 3508(25.8) 3871(24.2)
S. typhi and paratyphi A-C 192(0.2) 17(0.3) 28(0.3) 26(0.2) 31(0.3) 25(0.2) 31(0.2) 34(0.2)

Other Salmonella spp 8525(10.4) 515(83)  774(7.6) 810(7.5) 1069(9.3) 1571(11.8) 1642(12.1) 2144(13.4)

Shigella spp 189(0.2) 35(0.6) 38(0.4) 35(0.3) 37(0.3) 27(0.2) 11(0.1) 6(0.04)
Enterobacter spp 6233(7.6) 478(7.7)  743(7.3) 848(78) 767(6.7) 822(6.1) 1025(7.5) 1550(9.7)
Proteus spp 2312(2.8)  210(34) 264(2.6) 259(24) 351(3.1) 329(25) 371(2.7) 528(3.3)
Serratia spp 1948(2.4) 115(1.9) 270(2.7) 306(2.8) 331(2.9) 244(18) 317(23) 365(2.3)
Citrobacter spp 1481(1.8) 81(13) 165(1.6) 177(1.6) 192(1.7) 249(1.9) 261(1.9) 356(2.2)
Morganella spp 835(1.0) 78(1.3) 81(0.8) 97(0.9) 109(09) 131(1.0) 135(1.0) 204(1.3)
Raoultella spp 339(0.4) 25(0.4) 58(0.6) 42(0.4) 42(04) 30(0.2) 55(0.4) 87(0.5)
Providencia spp 72(0.1) 4(0.1) 10(0.1) 18(0.2) 7(0.1) 9(0.1) 9(0.1) 15(0.1)
Others” 552(0.7) 30(0.5) 39(0.4) 70(0.6) 80(0.7) 75(0.6) 140(1.0) 118(0.7)

“Including Pantoea spp., Yersinia spp., Cronobacter spp., Kluyvera spp., Budvicia spp., Buttiauxella spp., Edwardsiella spp., Hafnia spp., and
Cedecea spp..
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Table 3 Distribution of Enterobacterales isolates in different clinical specimens from 2015 to 2021
2015 2016 2017 2018 2019 2020 2021
Specimen (n=6212) (n=10159) (n=10851) (n=11507) (n=13370) (n=13596) (n=15986)
% Ranking % Ranking % Ranking % Ranking % Ranking % Ranking % Ranking

Overall’/
%

Urine 35.8 1 28.9 2 271 2 30.0 1 28.4 1 29.1 1 29.1 1 29.8+3.0
Respiratory tract specimens 32.4 2 30.8 1 31.5 1 28.1 2 23.9 2 241 2 27.1 2 28.3+3.7
Stool 9.5 3 8.7 5 8.7 4 10.5 4 12.2 4 124 4 13.6 3 10.8+ 1.7
Wound secretions 5.0 6 12.3 3 12.1 3 11.6 3 13.8 3 15.6 3 13.5 4 12.0+3.6
Blood 52 5 8.8 4 8.6 5 9.2 5 8.6 6 7.4 6 6.4 6 7.8+1.5
Genital tract secretions 3.9 7 1.6 7 0.9 8 0.7 9 1.0 8 1.0 8 0.9 8 1412
Pleural effusion and ascites 1.0 8 1.3 8 1.4 7 1.1 7 1.4 7 1.2 7 1.2 7 1.2+0.1
Cerebrospinal fluid 0.6 9 0.7 9 0.7 9 0.8 8 0.5 9 0.6 9 0.5 9 0.6=0.1
Other sterile body fluids 0.3 10 0.3 10 0.5 10 0.5 10 0.5 10 0.5 10 0.5 10 0.4+0.1
Others 6.2 4 6.6 6 8.6 5 7.4 6 9.6 5 8.1 5 7.4 5 7.7+13

* The avergae value ( mean = SD ) of the 7 years.
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4 2015—2021 4F JLEE B £ 22 AT B B AN E A S8 RPRAS i) 4 AT

Table 4 Distribution of Enterobacterales isolates from children in different clinical specimens during the 7-year period from

2015 to 2021
Escherichia coli Klebsiella spp §- typht 'and Other Salmonella Enterobacter spp  Enterobacterales
Specimen paratyphi A-C spp
% Rank % Rank % Rank % Rank % Rank % Rank
Urine 39.6+4.1 1 232+20 2 32402 3 0.4+0.1 4 207+27 2 298+£30 1
Respiratory tract specimens 19.2 £ 3.7 3 50.1 +3.1 1 NA NA 03+02 6 47.8+6.8 1 283+37 2
Stool NA NA NA NA 679+138 1 932+2.1 1 NA NA 108=1.7 4
Wound secretions 21,062 2 5415 4 3.2 3 04+02 3 75+18 4  120+36 3
Blood 6612 4 105+1.7 3  294+130 2 5.1+£1.8 2 83+1.6 3 7815 5
Genital tract secretions 20+1.8 5 1.0+£04 6 NA NA NA NA 05+04 9 1412 6
Pleural effusion and ascites 1.6 +0.2 6 12+04 5 32 3 0.1+0.0 8 1.0+£06 6 12+0.1 7
Cerebrospinal fluid 0702 7 0601 7 NA NA 04=+0.1 4 08+04 8 0.6+0.1 8
Other sterile body fluids 03+0.1 8 03+0.1 8 32 3 0.3+0.1 7 1.0£06 6 04+01 9
Overall 143+38 NA 143+3.1 NA 89+3.0 NA 143+7.0 NA 143+55 NA 143+34 NA

Data are presented as mean = SD unless otherwise specified.
NA, not available.
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Table 5 The distribution of Enterobacterales isolates from children in different departments from 2015 to 2021

(%)
Department 2015 2016 2017 2018 2019 2020 2021 Overall®
(n=6212) (n=10159) (n=10851) (n=11507) (n=13370) (n=13596) (n=15986)

Outpatient and Emergency 222 16.6 16.3 22.5 21.5 17.3 17.8 19.2+£2.8
Neonatology 16.9 20.5 15.5 21.3 12.8 12.1 12.9 16.0 3.7
Internal Medicine 19.9 15.7 13.5 16.5 17.8 13.4 14.6 159+2.4
Intensive Care Unit 11.3 11.8 12.6 11.3 9.4 10.0 11.0 11.1£1.1
General Surgery 6.9 8.9 7.8 11.3 15.1 17.2 14.9 11.7+4.0
Nephrology 5.5 2.5 2.4 1.6 2.6 3.4 3.5 31+£13
Urinary Surgery 33 2.2 2.9 0.9 2.3 2.9 2.9 2.5+0.8
Respiratory 2.1 2.5 3.5 1.1 1.3 4.8 4.2 28+14
Hematology 0.9 2.1 1.9 2.4 2.6 32 2.7 23+£0.7
Digestive 1.3 2.5 2.5 0.8 1.4 1.5 1.7 1.7£0.6
Infection 1.7 0.9 1.3 0.9 1.2 1.6 1.6 1.3£0.3
Neurology and Neurosurgery 0.8 1.3 1.4 1.3 1.0 1.9 1.6 1.3+0.4
Orthopedics 0.3 2.8 3.8 0.4 0.3 0.3 0.3 12+1.5
Cardiology 1.2 0.3 0.6 0.4 0.4 0.6 0.5 0.6+0.3
Burns and Plastic Surgery 0.6 0.8 0.6 1.0 0.7 0.7 0.6 0.7+0.1
Other departments 33 6.9 9.5 33 6.7 6.0 6.4 6.0£2.2
Unknown 1.8 1.7 3.9 3.0 2.9 3.0 2.7 2.7+0.8

* The avergae value ( mean + SD ) of the 7 years.
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Table 6 The distribution of Enterobacterales isolates from children in terms of age from 2015 to 2021
(%)
Year Neonates Infants Toddlers Preschoolers School-age children Adolescents
2015 16.8 38.9 12.2 11.0 14.6 6.6
2016 21.5 36.4 11.0 11.3 13.8 5.9
2017 15.5 43.5 9.3 10.7 13.9 7.0
2018 19.1 40.1 10.6 10.1 13.5 6.5
2019 16.6 35.1 12.0 12.3 17.0 7.0
2020 114 39.7 11.8 12.4 17.7 7.0
2021 12.3 39.2 11.6 12.5 16.4 8.0
Total 15.7 38.9 11.2 11.6 15.5 7.0
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Table 7 The prevalence of extended-spectrum beta-lactamases
in the Enterobacterales strains isolated from children from
2015 to 2021

(%)
Species 2015 2016 2017 2018 2019 2020 2021
Escherichia coli 57.7 56.0 56.0 53.7 50.3 48.8 50.6
Klebsiella pneumoniae 66.7 66.0 63.0 60.8 58.0 50.9 493
Proteus mirabilis 239 312 27.8 23.1 279 338 308
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SRR it B2 25 T B JE A R 2
T, CRE HHRIEARIAEIR B LR 9, BT
A )L CRE K R i m (6.3%~14.1% ), HIE
WL (6.6%~11.1% ) FiEHM (6.4%~10.8% ).
2.3 [HFFE B ATE NP 25 Y BB AT 2
231 KWp¥BA®E  2015—2021 45 JLEEH 575
B K i 352 2 TR A TR D R R 2 SR TR D R A T 2 3R
ST, i HAL AR T 2R 2 T
R iash s X 3 i i B M 2 0 A 2 A i 24 8 841K
(<5%), 2015—2017 £ 518 I F+, 2018—2021
RGNS TR 5 XTIRREE R 253 >30%, 1%t fi]
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Table 8 Prevalence of CRE isolates in the Enterobacterales strains isolated from children from 2015 to 2021

Enterobacterales  Escherichia coli

Klebsiella spp ~ Enterobacter spp  Proteus spp  Serratia spp  Citrobacter spp Morganella spp

Year
No. CRE

No.

CRE No. CRE

No. CRE

No.

CRE No.

CRE No. CRE

No. CRE

2015 6212 538(8.7)
2016 10159 824(8.1)
2017 10851 989(9.1)
2018 11507 1091(9.5)

2838
4638
4842
5004

86(3.0)
115(2.5)
167(3.4)
154(3.1)

1786 403(22.6)
3051 612(20.1)
3321 673(20.3)
3487 788(22.6)

478 37(7.7)
743 53(7.1)
848 96(11.3)
767 89(11.6)

210
264
259
351

2019 13370 1 028(7.7) 3502 675(19.3) 822129(15.7)
2020 13596 871(6.4) 6091 138(2.3) 3508 541(15.4)1025143(14.0) 371

2021 15986 913(5.7) 6708 133(2.0) 3871 544(14.1)1550149(9.6) 528

6356 160(2.5) 329

2(1.0)
7(2.7)
13(5.0)
8(23)
10(3.0)
12(3.2) 317
20(3.8) 365

115
270
306
331
244

3(2.6) 81 5(6.2)
5(1.9) 16520(12.1
10(3.3) 177 9(5.1)
11(33) 19217(8.9)
23(9.4) 249 10(4.0)
10(3.2) 261 9(3.4)
13(3.6) 356 16(4.5)

78  2(2.6)
) 81 8(99)
97 10(10.3)
109 13(11.9)
131 11(84)
135 6(4.4)
204 21(10.3)

Total 81 681 6254(7.7)36 477 953(2.6)225264236(18.8)6233696(11.2) 2312

72(3.1)1948

75(3.9)1481 86(5.8)

835 71(8.5)

Data are presentd as number ( % ) unless otherwise specified.
CRE, carbapenem-resistant Enterobacterales.
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Table 9 Prevalence of CRE isolates in Enterobacterales strains isolated from different age groups of children from 2015 to 2021

Vear Neonates Infants Toddlers Preschoolers School-age children Adolescents
No. CRE No. CRE No. CRE No. CRE No. CRE No. CRE

2015 1045 147(14.1) 2417 255(10.6) 755  35(4.6) 684 38(5.6) 904 37(4.1) 407  26(6.4)
2016 2185 273(125) 3701 340(9.2) 1122 46(4.1) 1153 51(44) 1398 64(4.6) 600  50(83)
2017 1683 203(12.1) 4722 498(10.5) 1014 58(57) 1157 55(48) 1513 98(6.5) 762 77(10.1)
2018 2200 274(125) 4612 S511(11.1) 1218 68(56) 1167 66(57) 1559 91(58) 751 81(10.8)
2019 2223 248(112) 4688 444(9.5) 1603 76(4.7) 1651 75(45) 2268 108(4.8) 937  77(8.2)
2020 1553 134(8.6) 5393 423(7.8) 1602 64(4.0) 1687 53(3.1) 2412 107(44) 949  90(9.5)
2021 1964 123(63) 6271 414(6.6) 1860 74(4.0) 1992 92(4.6) 2615 100(3.8) 1284 110(8.6)
Total 12853 1402(10.9) 31804 2885(9.1) 9174 421(4.6) 9491 430(4.5) 12669 605(4.8) 5690 511(9.0)

Data are presentd as number ( % ) unless otherwise specified.
CRE, carbapenem-resistant Enterobacterales.

10 2015—2021 4F L I B A I A RGBT TR 25 ) O i 24 5 A gt

Table 10  Susceptibility of Escherichia coli strains isolated from children to antimicrobial agents from 2015 to 2021

(%)
2015 2016 2017 2018 2019 2020 2021
Antimicrobial agent (n=2838) (n=4638) (n=4842) (n=5004) (n=6356) (n=6091) (n=6708 )
R S R S R S R S R S R S R S

Amikacin 29 956 1.6 97.1 1.6 978 1.2 984 1.5 984 1.2 984 1.2 985
Gentamicin 377 616 387 608 377 614 360 629 364 625 356 639 339 655
Imipenem 24 969 1.8  98.0 3.1 96.6 27 971 22 976 20 979 1.7 98.1
Meropenem 27 969 21 978 33 96.7 27 971 26 973 23 976 1.9  98.0
Ertapenem 28 963 26 97.0 41 957 3.7 962 27 951 24 973 1.9 978
Cefepime 272 62,6 259 634 269 632 250 665 243 674 253 66.0 246 68.0
Ceftazidime 254 70.1 237 711 246 705 237 715 21.1 720 208 71.7 197 724
Ceftriaxone 539 459 541 457 554 441 538 459 49.6 50.1 498 50.1 484 513
Cefotaxime 577 408 56.0 433 560 433 537 455 503 489 488 502 50.6 48.6
Cefoperazone-sulbactam 6.0 763 53 817 6.8 820 5.7 84.6 43  89.6 4.5  90.0 4.0 899
Cefoxitin 124 824 7.0 89.8 99 86.1 8.7 883 79 89.6 8.1 889 8.1 892
Cefuroxime 588 394 557 428 570 415 547 434 507 474 500 48.0 493 485
Cefazolin ( uncomplicated UTI ) 61.1 389 593 407 654 345 579 399 521 442 538 461 529 469
Cefazolin ( cUTI ) 634 205 644 333 768 214 777 210 760 203 706 232 763 177
Pipracillin 748 194 68.1 222 672 228 675 252 675 240 673 240 712 229
Pipracillin-tazobactam 3.7 923 3.1 940 45 924 3.8 936 39 938 34 945 28 950
Ampicillin 834 145 842 146 851 142 843 147 848 141 838 150 828 157
Ampicillin-sulbactam 421 439 403 505 428 519 431 543 37.1 582 372 585 358 595
Ciprofloxacin 39.6  50.1 427 419 438 394 437 366 452 320 441 394 46.0 375
Levofloxacin 31.8 363 355 279 342 247 328 231 339 233 335 292 342 376
Trimethoprim-sulfamethoxazole 54 457 55.1 445 549 448 536 390 565 433 557 443 559 440
Tigecycline 04 953 04 96.1 04 979 0.2 987 0.1 99.7 0.1  99.6 0.1 994
Polymyxins B 03 997 28 421 1.3 553 0.6 923 22 60.6 0.5 759 01 773
Nitrofurantoin® 34 863 21 917 1.5 924 1.9 926 1.8 945 1.2 945 1.3 9438
Fosfomycin® 34 955 29 963 43 9438 29 965 3.5 96.1 33 96.1 32 96.0

UTI, urinary tract infection; cUTI, complicated urinary tract infection.
* For urinary tract isolates only.
® For carbapenem-resistant E.coli only.
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Table 11 Susceptibility of Klebsiella strains isolated from children to antimicrobial agents from 2015 to 2021
(%)
2015 2016 2017 2018 2019 2020 2021
Antimicrobial agent (n=1786) (n=3051) (n=3321) (n=3487) (n=3502) (n=3508) (n=3871)
R S R S R S R S R S R S R S

Amikacin 104 885 10.0 893 6.5 932 9.3 90.6 9.2 90.7 8.6 912 5.8 94.0
Gentamicin 250 745 288 704 237 759 250 742 229 764 233 759 186 80.3
Imipenem 209 766 169 809 19.1 797 215 773 184 80.0 143 846 127 86.2
Meropenem 209 779 195 785 207 788 220 77.7 200 795 154 844 135 863
Ertapenem 18.1 813 162 8.2 204 793 270 727 193 791 134 856 133 86.4
Cefepime 369 57.0 403 540 36.6 562 359 582 341 625 316 648 296 67.0
Cefazidime 450 512 469 50.1 432 529 419 547 397 575 347 628 341 626
Ceftriaxone 50.6 493 553 444 557 438 552 445 514 483 46.0 537 453 545
Cefotaxime 613 364 609 369 57.8 40.7 589 399 584 40.7 48.6 49.7 450 54.1
Cefoperazone-sulbactam 284 561 247 593 281 591 293 606 236 689 210 713 193 719
Cefoxitin 344 631 215 77.1 289 701 319 67.1 254 736 248 722 245 732
Cefuroxime 61.1 372 622 366 587 398 556 43.1 526 463 479 502 481 50.5
Cefazolin ( uncomplicated UTI ) 66.1 338 689 31.1 71.1 289 628 356 586 391 554 446 53.6 462
Cefazolin ( cUTI ) 69.9 275 73.6 249 864 122 834 147 794 114 714 251 705 253
Pipracillin 56.1 334 612 323 542 387 562 379 577 356 571 373 569 36.8
Pipracillin-tazobactam 246 682 263 679 249 688 260 681 249 70.1 198 745 176 76.7
Ampicillin 87.9 682 905 1.9 90.7 1.8 923 2.0 949 1.4  93.0 24 929 23
Ampicillin-sulbactam 57.1 382 598 356 59.8 376 576 412 557 429 49.1 487 478 49.1
Ciprofloxacin 325 578 322 581 334 557 40.1 511 376 535 353 552 348 552
Levofloxacin 17.0 639 127 663 141 590 17.1 522 199 547 200 571 194 604
Trimethoprim-sulfamethoxazole 29.3  70.0 403 595 367 632 338 661 333 666 319 680 309 69.1
Tigecycline 1.0 99.0 48 952 22 808 14 873 1.1~ 90.9 09 951 14 938
Polymyxins B 0 100 3.0 97.0 33  96.7 0.9 99.1 14 98.6 0.6 994 0.8 928
Nitrofurantoin® 326 224 240 330 225 335 287 305 241 345 301 304 310 283

UTI, urinary tract infection; cUTI, complicated urinary tract infection.
* For urinary tract isolates only.
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Table 12 Susceptibility of Enterobacter strains isolated from children to antimicrobial agents from 2015 to 2021

(%)
2015 2016 2017 2018 2019 2020 2021
Antimicrobial agent (n=478) (n=743) (n=848 ) (n=767) (n=822) (n=1025)  (n=1550)
R S R S R S R S R S R S R S

Amikacin 1.8 973 1.1 972 0.8 98.6 1.1 98.1 1.2 982 1.0 983 0.4 989
Gentamicin 149 824 9.0 88.6 106 879 83 900 13.1 852 102 882 8.6 89.0
Imipenem 44 927 39 944 102 876 82 895 11.6 867 113 86.7 9.8 883
Meropenem 5.0 939 41 948 10.7 8838 9.1 904 129 854 11.3 882 9.7 89.6
Ertapenem 7.7 923 92 902 134 864 133 853 186 790 146 83.0 142 839
Cefepime 9.5 834 6.8 874 164 795 122 839 159 777 152 771 13.4 81.6
Cefazidime 282 696 225 76.6 300 683 271 72.1 324 664 324 652 31.0 67.1
Ceftriaxone 352 642 277 719 352 635 313 68.0 366 619 408 57.6 382 60.6
Cefotaxime 333 602 284 653 390 577 39.0 574 423 533 450 542 437 553
Cefoperazone-sulbactam 8.9 804 7.1 843 174 755 121 774 177 739 162 743 17.1 740
Cefoxitin 93.3 54 944 48 947 42 953 47 932 63 914 7.1 928 6.3
Cefuroxime 436 43.0 323 547 471 428 496 400 479 379 531 305 512 330
Pipracillin 242 677 207 735 345 590 31.1 625 31.6 602 354 59.7 293 64.1
Pipracillin-tazobactam 6.4 845 57 885 132 799 129 782 157 769 162 743 136 778
Ampicillin 72.0 10.8 759 6.6 822 82 893 3.6 89.8 32 851 52 894 4.7
Ampicillin-sulbactam 503 41.0 498 421 584 393 57.7 38.1 556 410 566 372 595 370
Ciprofloxacin 10.1  81.8 7.0 86.8 107 815 109 838 129 79.1 148 79.7 127 825
Levofloxacin 29 83.0 22 864 42 821 42 85.0 5.0 84.7 4.6 83.1 43 889
Trimethoprim-sulfamethoxazole 172 8.1 166 831 187 81.0 174 82.6 232 768 215 785 167 833
Tigecycline 2.5 975 45 955 0.9 99.1 0 99.6 1.2 941 02 971 0.9 957
Polymyxins B 0 100 0 100 1.2 988 2.0 98.0 0 100 0.8 99.2 0.8 992
Nitrofurantoin® 6.9 508 74 637 3.8 640 8.1 525 94 485 156 415 147 369

* For urinary tract isolates only.
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Table 13 Susceptibility of S. #yphi and paratyphi A-C strains isolated from children to antimicrobial agents from 2015 to 2021
(%)
2015(n=17) 2016(n=28) 2017(n=26) 2018(n=31) 2019(n=25) 2020(n=31) 2021(n=34)
R S R S R S R S R S R S R S

Antimicrobial agent

Ampicillin 64.7 353 893 107 680 320 69.0 31.0 500 50.0 567 433 77.8 185
Ampicillin-sulbactam 200 70.0 50.0 40.0 444 50.0 524 381 278 66.7 227 727 458 41.7
Ceftriaxone 200 80.0 278 722 9.1 909 143 857 0 100 143 857 125 875
Imipenem 0 100 0 100 7.7 923 6.2 938 0 100 0 100 0 100

Ciprofloxacin 0 41.1 217 434 238 476 423 461 278 556 222 333 227 227
Trimethoprim-sulfamethoxazole 154 846 348 652 240 760 290 677 13.0 870 194 774 576 424
Chloramphenicol 20.0 80.0 429 571 524 476 562 438 364 63.6 250 750 833 167

14 2015—2021 4L B E D ERUTTEIE (BROGZERBIFE A~C MIEBISN ) XHUR 2R 24 F AU
Table 14  Susceptibility of Salmonella spp. other than S. typhi and paratyphi A-C isolated from children to antimicrobial agents from
2015 to 2021

(%)
2015(n=17) 2016(n=28) 2017(n=26) 2018(n=31) 2019(n=25) 2020(n=31) 2021(n=34)
R S R S R S R S R S R S R S

Antimicrobial agent

Ampicillin 70.5 285 768 229 753 239 739 256 759 237 760 233 772 222
Ampicillin-sulbactam 200 490 220 486 290 525 260 463 230 515 261 508 262 508
Ceftriaxone 158 834 245 745 231 766 165 833 203 796 194 80.0 23.1 765
Imipenem 0 100 0 99.1 0.5 995 0.5 995 02 998 02 998 03 99.6
Ciprofloxacin 93 461 11.1 505 127 413 101 448 9.7 464 9.8 432 106 379

Trimethoprim-sulfamethoxazole 246 736 257 740 331 664 302 696 325 670 356 639 389 60.7
Chloramphenicol 263 719 336 655 356 638 333 654 362 632 398 593 451 546
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