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Drug resistance of multidrug—resistant organism in hospitalized children at a

children's hospital in Hebei Province
SUN Ling, LIU Yuanqing, LIU Xinguang, ZHANG Nan, WEN Chan, HAO Jianzong, LI Mei
Hebei Children's Hospital, Shijiazhuang, Hebei 050031, China

Abstract: Objective To analyze the drug resistance of multidrug-resistant organism (MDRO) among hospitalized chil-
dren in a children's hospital in Hebei Province from 2019 to 2023, so as to provide the basis for the rational clinical
application of antibacterial drugs. Methods Specimens including sputum, blood, urine, pus, bronchoalveolar lavage flu-
id, secretions, pleural fluid, and peritoneal fluid of hospitalized children from January 2019 to December 2023 were
collected. Pathogen identification and drug susceptibility tests were performed on methicillin-resistant Staphylococcus au-
reus (MRSA), extended—spectrum {-lactamase—producing Escherichia coli (ESBLs-EC), extended-spectrum B -lactamase—
producing Klebsiella pneumoniae (ESBLs—KP), carbapenem-resistant Klebsiella pneumoniae (CRKP), carbapenem-resistant
Acinetobacter baumannii (CRAB), carbapenem-resistant Pseudomonas aeruginosa (CRPA) and carbapenem-resistant FEsche-
richia coli (CREC). The department distribution, specimen distribution, and drug resistance of MDROs were analyzed.
Results A total of 279 086 samples were submitted for testing, with 3 512 MDROs detected. Among these, MRSA
and ESBLs—EC had relatively high detection rates of 35.76% and 41.50%, respectively. In the internal medicine pediat-
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ric patients, 1 869 MDROs were detected, accounting for 53.22%. The main departments were respiratory medicine,
neonatology, and intensive care. In the surgical department, 1 643 MDROs were detected, accounting for 46.78%, with
the main sources being general surgery and cardiac surgery. The highest numbers of MDROs were detected in sputum,
pus, and urine samples, with 1 372, 527, and 494 isolates, representing 39.07%, 15.01%, and 14.07%, respectively.
The resistance rates of MRSA to penicillin, oxacillin, and erythromycin were between 81.76% and 100.00%. ESBLs-EC
and ESBLs—KP had a resistance rate of 100.00% to ceftriaxone. CRKP had a resistance rate of 100.00% to ampicillin/
sulbactam and imipenem. CRAB had a resistance rate of 100.00% to cefoxitin, imipenem, and meropenem. CRPA had
a resistance rate of 100.00% to ampicillin/sulbactam, ceftriaxone, cefoxitin, and imipenem. CREC had a resistance rate
of 100.00% to imipenem. Conclusions In a children's hospital in Hebei Province, infections with MDROs among hos-
pitalized pediatric patients are primarily caused by MRSA and ESBLs—EC. These infections are mainly distributed in
the departments of respiratory medicine, neonatology, intensive care, general surgery, and cardiac surgery, with the high-
est detection rates in sputum, pus, and urine samples. Additionally, MRSA, ESBLs-EC, ESBLs—KP, CRKP, CRAB, CRPA,
and CREC show high resistance rate to most antimicrobial agents.
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2.1 4i%%JL MDRO # $H5 00

2019—2023 % & BifE Be LB RAEAS 279 086
By, IR e E O A ERE 3 297 vk, KB a
2 619 #k. BRTHIAR 1 786 k. HiSHE e
1 552 KRG 2R SATIE 648 K, WK 1. Kt
MDRO 3 512 ¥k, He#, MRSA 1179 ¥k, KR A
35.76%; ESBLs—EC 1 087 #k, 1 %K 41.50%;
ESBLs-KP 516 ¥k, % % &y 28.89%; CRKP 373
R, K E N 20.88%; CRAB 171 tk, iR A
26.39%; CRPA 135 £k, ki 8.70%; CREC 51
PR KR A 1.95%, 441 ESBLs—EC ESBLs—KP,
CRKP. CRAB Fl CRPA k& ILE, ZRASI¥
B (¥ P<0.05), W2,

F 1 2019—2023 AEm LA F L B AR BB LR IR BB [n (%) ]

Table 1 Detection rate of pathogenic bacteria for hospitalized children at a children's hospital in Hebei Province from 2019 to 2023 [n (%)]

B0 PEAGAEAKL . T— prp— ﬁﬁm = _ P— E——
B A PR N7 S i 9 v 2 fH T U N O i 2 AN G TR
2019 67 935 757 (33.44) 590 (26.06) 369 (16.30) 328 (14.49) 220 (9.72)
2020 47 447 742 (32.64) 564 (24.81) 490 (21.56) 312 (13.73) 165 (7.26)
2021 49 166 553 (30.76) 494 (27.47) 319 (17.74) 308 (17.13) 124 (6.90)
2022 48 526 521 (31.92) 432 (26.47) 317 (19.42) 290 (17.77) 72 (4.41)
2023 66 012 724 (37.42) 539 (27.86) 291 (15.04) 314 (16.23) 67 (3.46)
it 279 086 3 297 (33.30) 2 619 (26.45) 1 786 (18.04) 1 552 (15.67) 648 (6.54)

&2 2019—2023 AFL KL REEBEEBEEIL MDRO KoL [n (%) ]
Table 2 Detection rate of MDROs for hospitalized children at a children's hospital in Hebei Province from 2019 to 2023 [n (%)]

£y MRSA ESBLs-EC ESBLs—KP CRKP CRAB CRPA CREC
2019 289 (38.18) 276 (46.78) 103 (27.91) 71 (19.24) 83 (37.73) 13 (3.96) 15 (2.54)
2020 278 (37.47) 264 (46.81) 110 (22.45) 159 (32.45) 39 (23.64) 27 (8.65) 11 (1.95)
2021 189 (34.18) 196 (39.68) 82 (25.71) 54 (16.93) 27 (21.77) 33 (10.71) 15 (3.04)
2022 186 (35.70) 164 (37.96) 120 (37.85) 59 (18.61) 10 (13.89) 41 (14.14) 5 (1.16)
2023 237 (32.73) 187 (34.69) 101 (34.71) 30 (10.31) 12 (17.91) 21 (6.69) 5 (0.93)
At 1179 (35.76) 1 087 (41.50) 516 (28.89) 373 (20.88) 171 (26.39) 135 (8.70) 51 (1.95)
X1H 6.354 227.116 28.827 63.973 24.834 23.239 8.510
PIE 0.174 <0.001 <0.001 <0.001 <0.001 <0.001 0.075

2.2 RREFAFIEREIL MDRO 9 L
2019—2023 4F N FF B} = A Be LK 5 MDRO
1 869 ¥k, AT HRMEM 53.22%, H:H, MRSA Al
ESBLs-EC FEZORIETIFURL, 435k 38.46% (245/
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CRPA EZORIETH A LR, 430l 51.25% (164/
320) . 47.42% (92/194) 1 45.79% (49/107) ;
CRAB FEZORIE FEAEE¥F, 5 66.18% (90/
136) ; CREC EZIRIE-F i M er, 5 47.83%
(11/23) . APRHRFEAEBE & LK i MDRO 1 643 #k,
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M T A REE B 46.78%., Hf, MRSA. ESBLs-EC.
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B, 85 51.11% (277/542) . 74.80% (475/635) .
50.00% (98/196) . 50.84% (91/179) . 42.86% (12/
28) F1 85.71% (24/28); CRAB TERIHTLIMEE,
i 54.29% (19/35),
2.3 REHARBAEREIL MDRO 5t oL

IR . MR AR A 4G it MDRO £, 4
B0 1 372, 527 F1 494 Bk, 4 39.07%. 15.01% Fil
14.07%. ., MRSA. ESBLs-KP. CRKP. CRAB.
CRPA Fl CREC 7TEERWHEA TR K%, 7l 457,
251, 175, 142, 79 Al 12 £k, 5 38.76% . 48.64% .
46.92% . 83.04% . 58.52% M 23.53%; ESBLs-EC
TEIRBHEA R I %, 278 B 25.57%.
2.4 MDRO 25 547

MRSA X R ER . 7 M PG ROFI 21 85 R it 25 % h
81.76%~100.00% , XF J3 i % Z FFI| 43 e Jig 50 J R
Y34 100.00%, W.3% 3. ESBLs—EC F1 ESBLs—-KP
Xof Sk 78 AN T 25 808 100.00% , X RERG . E %
55 B R i B4 2 USRS O 100.00% 5 CRKP X424
VG AR/EF T L R T 25 R34 100.00%
Xof B IR 2 HURE R 94.91%; CRAB XL @76 T .

SV 5 e RN 56 2 B A T 24 2R 2 2R 100.00% , X N
B R BRAEN 95.09%; CRPA XF 2 % P4 M/&F 1
H S iR Sk AP TR e B R 25 R R
100.00% , Xf PR K %5 2 BUBFE R 90.59%; CREC *f
VB B T 25 K8 100.00% , X 85 i BR & UK K
97.61%, W3 4.

&3 20192023 AFPIL R LE R BefEBe L MRSA 258
AR (%)
Table 3 Drug susceptibility test results of MRSA in hospitalized
children at a children's hospital in Hebel Province

from 2019 to 2023 (%)

- MRSA
LY R R
HER 100.00 0
ZRMEPE AR 100.00 0
LRR 81.76 19.24
FEMREER 50.98 48.92
PP 47 e — i P o 9.16 90.84
ik R 2.88 95.42
RKER 1.70 97.80
FAEF- 0.17 99.73
TR 0 100.00
FIZR L i 0 100.00

& 4 20192023 AL R LEEEBEAE B LA MDRO 25050451 (%)
Table 4 Drug susceptibility test results of other MDROs in hospitalized children at a children's hospital in Hebel Province
from 2019 to 2023 (%)

o ESBLs-EC ESBLs-KP CRKP CRAB CRPA CREC
ILEsn M2 SRR WiZER R R GURE WEiER BB gk GURE WiZiER R
SRR/ R 3753 29.62 8851 1.10  100.00 0 74.68 480  100.00 0 93.29 4.39
W37 P AR/ At [ 3H 874 8933 6541 3329  98.50 1.50 98.71 1.29 3193 52.89 89.10  10.90
S A E 3211 5474 7820  17.00  98.50 150 8099 520 2941 5970  91.29 6.51
S A s 100.00 0 100.00 0 9930 070 98.77 123 10000 0 89.10  10.90
D lidi 5290 1849  84.90 550  97.00 0.70 97.43 1.99 15.11  59.70 89.10 8.71
e AL WR /AT L3 1573 8050 8231 1459  99.20 0.80 8433 11.81 2970 51.70 8539 1220
AP T 1049 8418 4130 5700 9539 209 10000 0 10000 0 95.00  5.00
e 5639 2852 8560 1140 9480  5.20 — — 4252 3978 4439  37.80
WG 0 100.00 0 100.00  100.00 0 100.00 0 100.00 0 100.00 0
B 0 100.00 0 100.00  98.10 150 100.00 0 7393 12.59 89.10  10.90
RKFER 4793 5097 4791 5200 7700 2300  90.00 0 852 9059 6520  34.80
GATER 5023 48.67 5459 4140 7780  15.79 70.70 2673 — — 76.10  23.90
A ER 0 100.00 0 100.00 0 94.91 292 95.09 — — 0 97.61
BINSRA 6136 11.87 7430 1320 8491 3.00 66.37 6.61 10.07  73.11 82.61  17.39
AR R 56.03 1187 4560 2279 7810 300 6538 6.6l 2770 61.33 7829 2171
P A0 W/ e Y s 69.27 2622 4680 4750 2601 6469  68.60 2029 — — 84.80  13.00

T — R DA R M 2R IR 2 M 2
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