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Salmonella infection and drug resistance in foodborne disease surveillance
among children in Wuhan from 2017 to 2022
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Abstract: This study was aimed at analyzing the Salmonella infection rate, serotype distribution, and drug resistance rate
among children with foodborne diseases in Wuhan, to provide evidence for the prevention and control of foodborne diseases in
children. We collected pediatric cases of foodborne diseases and fecal specimens in Wuhan from 2017 to 2022, and conducted
statistical analysis in SPSS 22.0. A total of 1 180 cases of foodborne diseases in children were monitored. and 281 strains of
Salmonella were detected. Salmonella was distributed across 27 serotypes, primarily Salmonella enteritidis (138 strains, ac-
counting for 49.11%) and Salmonella typhimurium (37 strains, accounting for 13.17%). The Salmonella-positive cases in-
cluded more boys than girls (1.58 ¢ 1 ratio) , and the age group with the highest detection rate was 7—18 years (34.48%). The
proportion of positive patients gradually decreased, and the detection rate gradually increased, with increasing age. Milk and
dairy products, fruits and fruit products, and grain and grain products were the main suspected food exposures with high Sal-
monella detection rates. The Salmonella detection rate was highest in the third quarter (44.64%), and significant differences
were observed in the positivity rates of Salmonella samples across seasons (X* =178.483, P<C0.05). The main clinical mani-

festations of children with Salmonella infection were fever

EXYAREEASTEHE (No.82072351) R W H T 4 FEZE A (87.19%) and diarrhea (96. 44%), primarily watery stool
AH FFE (No.WX20C1O) Fa R A LA EHEE AL FHETEH (51.96%). Salmonella showed different degrees of resistance to

A B 14 antibiotics (1. 08% — 75. 99%), primarily ampicillin
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significant seasonal pattern was observed in the detection of Sal-
monella in foodborne diseases among children in Wuhan, and in

various suspected food exposures. The serotype composition was
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polymorphic, and the Salmonella resistance rate was relatively high. Therefore, active monitoring of foodborne diseases and

Salmonella resistance surveillance must continue to be strengthened.
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A 25 (Clinical and Laboratory Standards Institute,
CLSD#EF Wit WA Bk AT 2 36 . %
FE PN H G A R PP 2, AR 2 W 4k L R
CLSI #f 75 1) 24 50 50 B A= 2835 48 T 00, B Tif 245 M
MEPr R0, LT 14 Mitd R . AN 2E
(CIP) . ZEWE R (NAL) .S % % (CHL) . K K E &
(GEN) \ WA K (TET) Sk fBEf5 (CTX) Sk nk ¢
(CFX) kAUt iE (CAZ) Sk flme ik (CFZ) (& R 7Y
M CAMP) | 2R 78 AR-EF B3 CAMS) | W ik 55 5
(IPM) il 27 75 & (AZND FE )5 B W (SXT)

1.6 FIEEM WITIREERERK R ATCC
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1.7 S K Excel % BUBHE 2K,
SPSS 22.0 #AF#AT Ge 1t 3 7 1T BCRORE 2 1) Lo A
FH X K50 A 56 K 1 «=0.05,
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2.1 VPITIRE R g S 20172022 45 3 Wi 5%
i 1 180 ], RAEFRA 1 180 1, H A i vb 1T R
PH A 1 %k 281 ], BHPE K 23.77 %6, o 2018 4F £
B, R 31.31%,2022 AR B AR, K 19.00% , Hi ARk
H 2017 4F(26.34%),2019 4 (25.62%) 2021 4F
(20.78 %) ,2020 4 (19.75 %) + A [ 4E 4 6] Y0 1] FR A
FRPE RS 38 22 o Se i 27 3 L (P =12.357, P <<
0.05), WL 1, 2017—2019 4E V0 1] [R B 4E 46 1h %
K 27.77% ,2020— 2022 AE VP TTICH AE 46 R Ky
19.90% , —FHZR A 512 B L (X =10.069, P <<
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0.05), F1 2017—2022 FRINM X ILE SRS RREENER
2.2 UPITIRE MLF A X 2017—2022 4E46 H 1 Tab.1 Surveillance of foodborne diseases in children
281 BRYDTT IR AT I3 2% 43 A0, Aty 27 i in Wuhan, 2017—2022
R R FEVD 1T 138 Bk, o5 B 49.11 %, 1T R o SR IR .
PR 59 %k, i e 21 %, B R VWD 37 k. i i 1 5 PR 1) e
b 13.17 %6, Sy | b 51 9 s 1 2 88 T Y, TR 1Y 2017 186 49 26.34
WAV 7 Db D TR B4 2 U0 1) T R R b ) 2018 198 62 31.31
AP R T 2O T BT ST v T 2 AR 2019 203 52 25.62
WITHE SRR T B R v T 55 27 4> 2020 162 32 19.75
I3 78, V0 100G G TR BRI A B R B 2 AR W 2021 231 48 20.78
2, 2022 200 38 19.00
it 1180 281 23.81

F2 20172022 FREMBFRDITREHER S
Tab.2 Number and proportion of Salmonella serotypes, 2017 —2022

TR (00)
L 775 %
2017 4E 2018 4F 2019 4F 2020 4F 2021 4F 2022 4F &1t
B FEV T 1(2.04) 42(67.74) 28(53.85) 17(53.13) 28(58.33) 22(57.89)  138(49.11)
WITIRE 48(97.96) 5(8.06) 4(7.69) / / 2(5.26) 59(21.00)
R T T / 9(14.52) 8(15.38) 7(21.88) 7(14.58) 6(15.79) 37(13.17)
Y NPT / 2(3.23) / 2(6.25) 1(2.08) 2(5.26) 7(2.49)
WA REITE / 2(3.23) 1(1.92) 1(3.13) 1(2.08) / 5(1.78)
WraB M1 T H / 1(1.61) 2(3.85) / 204.17) / 5(1.78)
AP / / 2(3.85) / 1(2.08) 1(2.63) 4(1.42)
BT / / / 1(3.13) / 2(5.26) 3(1.07)
BT 5T VD T T / / 1(1.92) / / 1(2.63) 20.71)
BRI / 1(1.61) 1(1.92) / / / 2(0.71)
ESCE ARIAV NN / / / 1(3.13) 1(2.08) / 2€0.71)
BRSO / / / / 2(4.17) / 2€0.71)
HoAls / / 5(9.62) 3(9.38) 5(10.42) 2(5.26) 15(5.34)
A1t 49(100.00) 62(100.00) 52(100.00) 32(100.00) 48(100.00) 38(100.00)  281(100.00)
L TRIRARR

2.3 DITIREEBG EILHN AR A DI 3 20172022 FRVEKILEGRMEEFABS G
B 1) v BBk 172 1, K R 22.75%, &tk Tab.3 Population distribution of foodborne diseases in children
109 B, M W& 25. 711 % . B kM -h 1.58 = 1; H in Wuhan during 2017 —2022
PER L PR TR A 222 R RS L (0 = 15 5 0] B 1 8 Wiy
1.309, P=>0.05) ; Y0 '] IR B I e J LR IR e/ 19 V]
K. KK 18 %, Hip 0~3 S H VLI RE FHMEA 5 756 172 9275
k2 A 225 B, 5 80.07 %  ARAE I B vb I TR 4 424 109 95.71
R 22 H I G2 3 L (X* =3.834, P >0.05), A
W 3, 0~3 969 225 23.22

4~6 153 36 23.53

7~18 58 20 34.48
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di L 23, 13% . Wk b K S 28 B L g,
21.35% , Jo At 28 51 & & BT 5 L B #E 0. 36 % ~

17. 4406 Z 8] AEAR B2 R LR b A 5 A LS
A ot SRR A R A [ AR ) T BE B B
B ab R LE T 3 AR BTN, L 4.

T4 20172022 ERHHAGRFROTREZEERDHER

Tab.4 Distribution of suspicious food exposures in Salmonella positive cases, 2017 —2022
NECY)
I B R

2017 4 2018 4F 2019 4F 2020 4% 2021 4F 2022 4 41t
FL 5 3L 5(10.20)  22(35.48) 8(15.38) 9(28.13)  10(20.83)  11(28.95) 65(23.13)
7K 28 B FL A 1(2.04) 16(25.80) 9(17.30) 8(25.00)  17(35.42) 9(23.68) 60(21.35)
M2 S L 1(2.04) 14(22.58)  19(36.54) 4(12.50) 5(10.42) 6(15.79) 49(17.44)
AU 37(75.51) 3(4.84) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 40(14.23)
PR 5 1A T 2(4.08) 2(3.23) 2(3.85) 4(12.50) 4(8.33) 5(13.16) 19(6.76)
HEER 0€0.00) 1(1.61) 8(15.38) 3(9.38) 2(4.17) 2(5.26) 16(5.69)
REE M 0(0.00) 2(3.23) 0(0.00) 1(3.13) 5(10.42) 1(2.63) 9(3.20)
oK 7 gl B F ) 2(4.08) 1(1.61) 2(3.85) 0€0.00) 1(2.08) 0€0.00) 6(2.14)
OB 5 Y8 VRAK 2 0(0.00) 00.00) 1(1.92) 3(9.38) 1(2.08) 1(2.63) 6(2.14)
AL 1(2.04) 00.00) 0(0.00) 0(0.00) 2(4.17) 2(5.26) 5(1.77)
B SR LA i 0€0.00) 1(1.61) 2(3.85) 0(0.00) 1(2.08) 1(2.63) 5(1.77)
NN 0(0.00) 0€0.00) 1(1.92) 0(0.00) 0(0.00) 00.00) 1(0.36)
&t 49(100.00)  62(100.00)  52(100.00)  32(100.00)  48(100.00)  38(100.00)  281(100.00)
2.5 VPITIRE A SR [E] o A YT IR A A 2.6 lim AR R AE YT IR R R L S R

WY (0 2= M E SR 3 R BE A VD 1] DGR BH 1 s 191
$he 22 (150 ), BHPE 3 A & (44,64 %0) , HLk 2
5502 93 61],31.96 %) . AR ZF VT R A
FHPE R 22 58 G it 2F 2 L (X =178.483,P<C0.05),
VIR

60 2

50

£
b

w
«
«
©
>

104  6.416.77 7.12 6.97
V Y/,
— 7R e 3 =R LB
& BB (%) 2 HARHEX (%)
1 2017—2022 £ TREKRHERNE S
Time distribution of Salmonella detection rates

from 2017 to 2022

NN\\§
My
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FM K KR (87.19%, 245/281) , IE 15 (96.44 %,
271/281) MKt (18.15% ., 51/281) , i€ 9§ (16.37 %,
46/28D) % I AL B SE R, B DLKFEME iy F, 4
51.96 % D RGER LA WK (11.39% ,32/281) F1 FE %
(3.56%,10/281), W5,

2.7 VITIRE M 25 Wi &5 51 B I 14 R &,
P 279 BRVD 1T QTR A7 245 BOK 5, V0 1T IR B X
14 Fl b0 A= R B A O 6] R R Y 25 (1. 080 ~
75.99%) i 25 R JEET 3 AL AP A F R AR
MC75.99%) . MU ¥ FE (68, 10%) Al Sk 11wk ok
(50.18%) , LR Z R o MR/ 47 30 VRl B R BT
B I ZEE IR | Sk 0 Ml RN Sk A6 At E T 24 2R 43 )
M 48.03% .45.16%.39.78%.27.60% .25.09% F
15.41% . WX AN R R KER Skfnkar B
AT EE ORI Bl 1% F T 25 AR, 30 R 14,700 .
10.39%.8.60% .7.89 % A1 1.08% , L% 6.

279 MRVPTTIC WA A £ F T 25 (6 3 2Kl 3 2L
AR R R B 25 325K 73.48% (205/279) ALA
35(12.54 Yo KR XS 14 Fi A= 2 35 Uk, Fo i 3.4,
5.6.7.8.9 BHAERMEEITH R 47.55.35.33.
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R5 2017—2022 Fib TR E PR
Il PR fE 4K 53 75 (n =281)
Tab.5 Distribution of clinical symptoms of Salmonella

positive cases from 2017 to 2022 (n=281)

I A i R N di e/ %
KR 245 87.19
JB 7K 32 11.39
FEM 10 3.56
KR 146 51.96
i A 51 18.15
i {8 36 12.81
J¥fe 1f. A5 34 12.1
fief i A {5 2 0.71
UE R FEAE 2 0.71
115 I B/
<5 64 22.78
5~10 122 43.42
=10 85 30.25
0K 11t 51 18.15
i 9 46 16.37

F6 2017—2022 EH BRI

16.15.4 k., ZEMHZ5i53L o1 Fh, Kb o 1% W
1) 38 T 2 L Tiif 25 33 , e & 150 BRI, 5 2 E i 2
B 73.17% (150/205) , T 24 3% g 427 74 k-
WA R-ABTE-Z AN AR Z, 5 8.29%
(17/205), W% 7,

BRLA73 ZE VD 11 A X IV i B e 4 S UR% XF R
AR DU IR 210 T 24 2243 501 Ol 92.65 %0 A1 90.44 % 1
GUB 1 TR F BT 2 B 25 0 Sk A 1k o e 5 AR, X ZE e
7 4R TR 2, ot 0 P BRI 20 W AR EL 1 TR 24
ROHIN 97.3% M1 70.27% ., WIE 2,

R

§ 50 | el v
& B AR
40 %

B Sk &S b & & K F B %
BT O B N
FECFEC IS ES
&
L3

2 2017—2022 £ 279 ¥RV TR B A H S
Fig.2 Drug susceptibility of 279 Salmonella strains from
2017 to 2022

MERNMZEER (n=279)

Tab.6 Drug resistance of Salmonella isolates from 2017 to 2022 (n=279)

fiif 24 i UK
biE R BiAER A

BB S/ % BME A/ EEREC S/%

Mg T TR 2 E2NSRU 41 14.70 143 51.25 95 34.05
ZRUEMR 77 27.60 0 0.00 202 72.40

I Rk A% 410 11 571 57 s 111 39.78 0 0.00 168 60.22
KB AER 126 45.16 6 2.15 147 52.69
AR 2R PN 29 10.39 10 3.58 240 86.02
TR A U R 190 68.10 12 4.30 77 27.60
PR S S FIE NG (= A0 70 25.09 3 1.08 206 73.84
KAk (2D 24 8.60 5 1.79 250 89.61

3k AL BE (ZA0 43 15.41 16 5.73 220 78.85

S 7t v ke (— 48D 140 50.18 86 30.82 53 19.00

HHERL R PR 212 75.99 10 3.58 57 20.43
B P Bt Jie / B~ 1A T P i 410 ) 77 FONVIAR /G I 134 48.03 90 32.26 55 19.71
W w2 iz 15 7 3 1.08 3 1.08 273 97.85
PN S Wy &7 2 R 22 7.89 0 0.00 257 92.11
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Tab.7 Common drug resistance spectra of 205 multidrug- T 25 T K % Tt 25 T Hk R
resistant Salmonella strains
AMP-TET-AMS CHL-SXT-CIP- \
it 24 Bl 25 B i 245 3% g7 (CFZ-CFX)-AZM
3 AMP-NAL-CFZ 4 AMP-TET-AMS CHL-SXT-NAL- )
AMPAMS NAL ; (CFZ-CTX)-GEN
o prmaeaneson
AMP-TET-CHL 3
AMP-TET-AMS-CHL-SXT-(NAL-
TET-CHL-SXT 3 CIP)-(CFZ-CTX)-GEN-AZM !
AMP-CHL-SXT - AMP-TET-AMS-CHL-SXT-(NAL- .
AMP-TET-(CFZ-CTX-CAZ) 5 CIP)-CFZ-GEN-AZM
AMP-TET-CFZ 6 AMP-TET-AMS-CHL-SXT-CIP- '
AMP-TET-AMS 8 CFZ-GEN-AZM
1 AMP-AMS-NAL-(CFZ-CTX-CAZ) 2
AMP-AMS-NAL-CFZ 11 3 i ®
AMP-TET-CHL-CFZ 4 AR 20172022 4F 5V Hb X L 2 & Ak
AMP-TET-CHL-SXT 17 PRI Bl I G V0 1] TG T R i 1 AT A A, U0 1)
AMP-CHL-SXT-CFZ 2 [CTR AR 2 23.81 %, i T e 44 (11.8196)"
AMP-TET-AMS-(CFZ-CTX-CAZ) 6 VG 2217 (8. 15%0) ) Ay W I 25 S, ik T | R
AMP-TET-AMS-(CFZ-CTX) 5 (29.10 YO LE MV T B PHAE K %, il BE 5 1
AMP-TET-AMS-CFZ 3 PR 1% A 6T R 2 9 1 ST DT s oA S [R) A G, A AR A
; AMP-AMS-( NAL-CIP)-( CFZ-CTX- HH R AR 7R B A SE 1T N B A VD ) R S A
CFX)-AZM R 5 s 1 B 45 . BT e S I 2 HIT (2017—2019
AMP-TET-CHL-SXT-NAL 2 AR BYVP T IR AR YR 3 T T R] (2020 —
AMP-TET-AMS-NAL-CFZ 6 2022 4E) VD I) IR 4F Y 4G 1 3, Wl 8 5 2 5 k2B
AMP-TET-AMS-CHL-(CFZ-CTX- ) ZJ5 S JLE A AR LS9/ TR B R A n i
CAZCEX) Tk A A e AL 3 1 IR O £ 42 42 ) 1 4
AMP-TET-AMS-CHL-CFZ 2 B TEV T TR A R U T TR 2 5 A I R AE
AMP-TET-AMS-CHL-SXT 8 PR Foe 32 B A RO TE R e E A AT L X
6 AMP-TET-AMS-CHL-SXT-(CFZ- 5 2 IS RAEVD T IR T L 1 8 i 28 b LA o 32 =
CTXCAZ) Hu B, A5 R U 1] I B e L B SR U0 1T
Srgg'l‘ET’AMS’CHL’SXT’(CFZ’ A (49.11%) M R Y TTH (13.17%) £, 5 EH N H
L b by X1 A 5% i — 20
AMPfIIuI—AMS{‘,HI;SXI{‘,I*L ‘ 10 RS B 03 % A i B LS v IS I
T AMPIRTAMSCHISKECRCRz 2 7 H 95 437 58 PR T B 15 1 4 0 B LB B I 2 3
i SRERACCEE e o S A SR T FE R TR
AMPTET AMS. CHLSXT_(CFZ. A REBR T A I 55 K(E%‘%:—Ei JHARWE T
CTX)-GEN 2 Bz fil ST TR AT R WA e L BRI Ak AR
. AMP-TET-AMS-CHI-SXT-(NAL- ) @JL%%FQ}N&TE‘JA%* R TTIRE S G
CIP)-(CFZ-CTX)-GEN " E R S E R R B A LR Y k12
AMP-TET-AMS-CHL-SXT-(NAL- ) RAN FH A AR RS B i LB v, T 2 BB LI &
CIP)-(CFZ-CTX-CAZ-CFX)-AZM o A ] TR L, VDT IR T 9] P BE 2% 5 1
AMP-TET-AMS-CHL-SXT-CIP- 3 Y3 u A S5 A A (23.13%) 7K SR8 e Hoh) S

(CFZ-CTX-CAZ-CFX)-AZM

(21.35%0) MBI HA 5 (17,44 %) & 501144
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CLA PR 55 P ot e 220 1 RIS T T (LA 7K 2 B HC o
didRe 220 1 A b W 5 SR OR TR TTRE 5O [ M XK
1225 A O T BB S T A BER [ 5% AR AT
FREBLUILENMFEN G, ILES RN KB L F
TEZE S5 PR R TRAT T N5 T 4% 22 i i W L 4R
N AR i e A AT S AT Sk T B £ VR 9 1Y
KA. BGOSR AR Lh DT R S
AU 5 Wk A7 O AR A B 9 2L 5 3L 4a K
WAL R G A e B B RS B AL, A0
FEHEL S FLH A A T AR S AR AIE ST Ry T JE A
Y, HFL S FLHE Oy B4 L B AN LT A
K. UITREK A AR 0, 755 3 REK N
Rh i (44.64%0) .55 3 EEIFHEE £, IRBER .,
FIF U0 TIC B B A A KU [ B & AN 5 PR A7
S 5% AN 5 Y AR 5, T AT R B R R 0 AR
By N T BRI B XU . LRGP T R
JE IR B LA & RN TS Oy 32, X 5 4280 A 5
2SR NIRRT A R AR — B T BE S IR VBT
[CTRFP A O, BAR VD T] G T 51 R A I PRE Ik 22
ZFE AR R AR FEW T IR EE 5 & LU TS
MEBH FM2ET R .

PiA: B IRIT VT IR IR i 2 259, 1
T I PR IA YT T L B & BOSR BE b AN & 3R T 24
Yo, b 2 RE R Iz AL B R B TR Y T 2 30
ZHzZREN AW 14 Bhbi A R T 2
R, 45 R WoR ZH 25 35k 73.48% . & T EF
BIKF(69.11 %)), 136 B s i X L vb ] [
R 2518 0 R 5 SR 0 . T 2 R R 3 N B A R A
IR U AR (75.99%0) DU FR % (68.10 %) Fl 3k 18
MRAK (50,18 %6) 33k 5 X T RN (5K BH S 58 45
— 3, AFGT I T T AR Y R R A i b
K E MFRRE 5 )2 A A BT A 3R, T 24 bk 3 ik
S ARG A NS SR R s 2 R
U ANHERE LA b 3 BhpT A AR iy U 1T IR B Ek
MG IR S 2 . kAR 2 N =k AE LA
IBIT A A AE N U T G RR I R IR 7 — 4R
FHZY 1) 3k 16 88 Ji Sk 96 4ih B2 it 25 232 53 53] 38 25.09 %
F115.41 % 48R S A0 8 R 25 W i A L N 5 1R I
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