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Analysis of pathogenic characteristics of multidrug-resistant bacteria in pediatric inpatients

JIA Weiningl , YIN Xiaoningl ,LI Na® (1. Zhangjiakou University s Hebei Zhangjiakou , 075000, China ;2. The
First Hospital of Hebei Medical University Shijiazhuang) ™

Objective The clinical and pathogenic characteristics of multidrug-resistant bacterial infections were ana-
lyzed in pediatric inpatients in this region. Methods The pathogen detection results and related clinical data of all pedi-
atric inpatient specimens from a certain hospital from 2016 to 2022 were collected as the research subjects. The various
samples of sputum,venous blood,and mid stage urine were collected from children for pathogen cultivation, isolation, i-
dentification,and drug sensitivity testing. After preliminary screening of Methicillin-resistant Staphylococcus aureus
(MRSA) by K-B disk diffusion method, The - Lactam resistance gene (mecA), Macrolide resistance gene (ermA, er-
mC) , tetracycline resistance gene (zet M) ,aminoglycoside resistance gene (aac (6 ') /aph (2 ")) were amplified by PCR,
and the SCCmec typing was performed by molecular beacon quantitative PCR.  Results In this study,122 children were
infected with multidrug-resistant bacteria,of which 60. 66 % were boys. The main samples of multidrug-resistant bacterial
infections detected were sputum samples (59.02%) ,followed by venous blood samples (14, 75%). A total of 122 multi-
drug-resistant bacteria were detected, of which 64, 48% were Gram negative bacteria, mainly Escherichia coli (35/122,
28.69%) and Klebsiella pneumoniae (22/122,18.03%). 38.52% were gram positive bacteria, mainly S. aureus (32/
122.26.23%) and Streptococcus pneumoniae (10/122,8.20%). 63 strains of Gram negative bacteria were found in the

neonatal intensive care unit,including 39 strains of Gram negative bacteria. There were 37 strains in the pediatric intensive
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care unitsincluding 23 strains of Gram negative bacteria. There were 22 strains in the general pediatric ward,including 13
strains of Gram negative bacteria. The drug sensitivity test showed that the drug resistance rate of 35 strains of E. coli to
ampicillin was 100% ,while the drug resistance rate to Ceftazidime,cefepime, Levofloxacin, Moxifloxacin, Gentamicin, and
Trimethoprim/sulfamethoxazole was high,48.57% .,42. 86 % ,62. 86 % ,45. 71 % ,65. 71% ,and 57. 14 % ,respectively. The
resistance rates to Amikacin, Imipenem and Meropenem were 14, 29% ,17.14% and 17. 14 % , respectively. The resistance
rate of 32 strains of S. aureus to penicillin was 100 % ,and the resistance rate to Erythromycin, Clindamycin, Gentamicin,
tetracycline, Ciprofloxacin, Levofloxacin, and Trimethoprim/sulfamethoxazole was 96. 88% ,78.13%,71. 88%,53. 13%,
78.13% ,68.75% »and 40. 63 % ,respectively. There was no resistance to Vancomycin and Linezolid. Among 32 strains of
S. aureus,23 strains of MRSA were detected, with a detection rate of 71. 88%. The detection rates of drug-resistant
genes mecA,ermA,ermC, tetM,aac (6 )/aph (2 ') in 23 MRSA strains were 100% ,88. 89% ,83. 33% ,72. 22% , and
55. 56 % srespectively. Three types of SCCmec were detected in 23 MRSA strains,of which 56.52% were type III (13/
23). Conclusion The infection of multidrug-resistant bacterial strains in hospitalized pediatric patients in this region
mainly comes from sputum samples, mainly distributed in neonatal intensive care units,with Gram negative bacteria as the
main source. Multidrug resistant E. coli and S. aureus have a high resistance rate to a variety of antibiotics. MRSA car-

ries a variety of drug resistance genes.mainly SCCmec |Il.
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5.1 DNA #&R {K#E OMEGA X 7] & Ui W] 5 #k 47
DNA $ 5 K5 38 23 1) 97 0 1) MRSA B Bk B2 Fp T il 45
FRHLrp 37 CIEIRRG 3% 24~48 h, PREUR I HE KR
T LB WARR: #2358 . BRI E IR T 4 000 1/
min(E.02FEFE 10,5 cm) B0 10 min, 7 FER L, IHA
TE 2 b (180 pL) VI B B (20 pL, 50 mg/mL) ,
B 30 min, MIA 25 pL A K. RZIEA)E.55 C
K1 h, A5 uL RNA ase AR GRS G HHE 20
min, 10 000 r/min &0 5 min, 7 EIE®. A 200
pL B IRHIRA)E T 65 C&MF T E 10 min,
IMATEK S BE 200 L JRFHIR 2SS 10 000 r/min B0
2 min, ¥ EIBRFEARFERS F YRR .10 000 r/min &
O 1 min K YSCBE REFE RS F OB U L A 500 pLL
HB 2zt ¥, 10 000 r/min &[> 1 min, FWAE., A
500 pL. DNA Wash % # 10 000 r/min 0> 1 min,
FEWAR . KU E R ICES, A 500 pL
HB 2% ,10 000 r/min &[> 2 min, ¥ WENER
EHUES A 60 CHIHE R ddH, O 50~100
pL.F 65 CE&M FH 5 min, 10 000 r/min B0 1
min, Y04 DNA, | Nanodrop 2000 f: 4 & )5 , 1%
ET-20 CEHETF.,
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25 pLo SR 94 CHAEME 5 min; 94 °CAEHE 30
$,50 ‘CiRk 30 s,72 CHEAH 30 5,30 NI ;72 CL
FEAH 10 min, PCR ¥ 34 =Y aifb )5 . 1] 1. 0% Bl
WEBEIRE AT HLIK 30 min, WLER 45 B IFi0 45 R,
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2 REESEES

122 ¥R Z EIH 255 T, 64. 48 % Jy 5 2 BIVE R (75/
122),38. 52% A = HPEE (47/122) . E = PIPEE
H1,28. 69 % K ¥R A 1 (35/122) ,18. 03 % A fili & 72
AW (22/122) .6. 56 Y0 R T B IE M AT B (8/122) .
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P (39/63),38. 10 % J 24 FHPE TR (24/63) . LB EAE
WidhE 37 #k(37/122,30.33%) . Hirf 62, 16 % My & 2=
FIPETR (23/37),38. T4 %0 4 2= FHME R (14/37) . 38
JLRHRG B 22 #k(22/122,18. 03%)  Horpr 59. 09 % My i
BT (13/22),40. 91 % b 2% BHHE B (9/22) (5%
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Table 1 Distribution of multidrug-resistant bacteria in different wards

ek L JUBtEE LR

3 L WiFE  WPE W
Pathogenic Neonatal Pediatric General a2 it

bacteria Intensive intensive pediatric Total

Care Unit care unit ward

A2 AR 39 23 13 75
RN 3545 11 17 11 7 35
it 5 3 5 A1 10 7 5 22
Ui AT 5 2 1 8
] 5 {2 LD R 4 1 0 5
A 34 i AT 1 2 0 3
b A 22 2 0 0 2
22 T 24 14 9 47
G A AR TR 15 9 8 32
il ¢ 45 BK 1 5 4 1 10
IR R TR 4 1 0 5
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3.1 KmBARA G LR SR BIR,35
MK W 35 A WX 55 R 28 &N T AR Y T 2 R Dy
100 %6 % 3k At Be | Sk A5 A2 AU VD B BT A
KK VE B A AT 25 R T 40% 4 Bl >k R
B R R B R T 25 AN T 2000, WL 2.
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Table 2 Analysis of antibiotic resistance of E. coli

K %A B (n=35)

W5y E. coli
Antibiotics fiif 245 4 (D i 25 % (%)
Drug resistant strains  Drug resistance rate

ARV 35 100. 00
Sk At g 17 48.57
kA g 15 42. 86

LR 22 62. 86
PG R 16 45,71
RKRER 23 65.71
(T Sy N1 5 14. 29
W JHe 8 e 6 17.14
KB i 6 17.14

CWiE | 20 57. 14

3.2 eFERARAFTERLHN AEHIARSRE
71N+ 32 R A (0 4 BRI X B R BT 25 308 10000,
MARR IR ER KR ER IR AN R L
SERUD B V7O v WY BT 245 R T 4000, R 7 AR R
Tl B R R AR O 28k . L3 3.

R3I cEHEBHEREWAESN

Table 3  Analysis of drug resistance of S. aureus

4O B R (0 = 32)

EiNESL S. aureus
Antibiotics it 24 bk (b it 2% (%)
Drug resistant strains  Drug resistance rate
HHEER 32 100. 00
ARy 31 96. 88
kR 25 78.13
RKER 23 71.88
JU IF 2 17 53.13
HNYbE 25 78.13
k=8 TRup 22 68.75
CWiE | 13 40. 63
THER 0 0. 00
I 7% e g 0 0. 00
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32 MRA: WO A BR A L G Y 23 Bk MRSAL £
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PR R ST 25 26 [ erm AL K R 86. 96 % (20/23)
19 B H IR Y TR 2 25 56 K ermC, 46 HE 2R 82, 61 %
(19/23), 16 BRAGH PU PR R M 25 B A tetM, £ 40

69.57%(16/23), 12 Bk 2 FLmE 1 25 25 55 4 aac
(6")/aph(2) 13 52.17%(12/23), 23 ¥k MRSA
5 F AR AR E i PCR #3647 SCCmec 43 # , JEAG H
=F SCCmec B, H 56, 52% & I B (13/23),
30.43% M 11 &1(7/23),13.05% A IV & (3/23),
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PRAFAE B Ji 2 K5 50, 6T I IR 1492 W7 B o ik HL A o 2
=,

AW 5T ILAG 122 Bk 2 25 B, Bk [ R
WhRAS LA AE JLEERE WS 5o . 64 48 %0 %
BFE TR 32 28 R W 35 A oA LBl R S TR A TR . 38. 52 %
A2 B TR 32 B Dy 4 60 4 BRI A% B BR A .
B JLEE W By 63 bk LBMEIE I s 37 bk
LR B 22 Bk LS B PE R 3. BN BE A
W55 % BL . 2 FE i 24 1 B0 KR & A K i i 2 1
B H AR LR, MR AR A > B 8. 5 A
FAER—F, B LE A I EE RO R (<
37 JE) A A A R T B s TR A Lk s,
V75 5y 3t i 22 B 2 TR IR e

2 R, K 35 A TR R 22 R AR R 7 AR i
2Pk, MG R, )i BN BERE A (ESBL) & 4 2%
BH M B 5 R 2 ST 24 1 o 2 D TR, K T 4 A B il R
v A R A5 5 1845 ESBL, ESBL ik J5 A 14 HY B % 55
AR K B R R IR BN BRI S A A 2
G V00 ) A BR DA X B K S0 AT 24 L XER T R R L
WU AN oAb H A R 2R B R, 52K
sl 12l p g sk b5 MIRSA T 245 #L i 32 2k 40 1 K
I g BB A 1 7= A (B As A AR A I ek AR LA HESE
YEHSE . TEPIHEA W IERT . = 5 40 08 40 i BE 5
M B & 456 % M (penicillin-binding proteins, PBPs)
KR T WS BP9 Bk 2 B A 2 R AR Y R
E 454 % H 2alpenicillin-binding protein 2a,PBP2a),
AT A 4 T X (3PN B e 218 B 1T 24 0 7 A T 24, A Il R
IR B R,

AR YK FER 0 32 B 4 B (5 45 R T 22 i 2
B AR 23 Bk MRSA, 23 Bk MRSA H1.mecA 1
HEHF RN 100% , ermA ., ermC, tetM.aac(6') /aph(2")
MY R R T 5020, i oy 7 F AR E & PCR XS
23 Bk MRSA #47 SCCmec 7305, 4 H =Fp SCCmec
B1,55.56 % A AL, T f#F MRSA M4 F 4798 2 5F
SO PR 47 MRSA B 4% H A #2258 X, SCCmec
3 T 2 4 38 5 KO 5 85 448 SCCmec JT 4 19 MRSA
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HAE W P . 2 T 24 4 86 49 3K E L MRSA
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Tt 245 AT A e M D00 A %oF 22 o T 25 T AT i — 2P i
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