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Urinary antibiotic level and influencing factors in children residing in Jiangsu Province
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Abstract: Objective To evaluate the internal exposure level of antibiotics in children and analyze its influencing
factors. Methods Questionnaires were disseminated and urine samples were collected in June 2022 from kindergarteners
and children enrolled in primary schools in a city in Jiangsu Province. The presence of 41 antibiotics was detected in urine
using ultra-performance liquid chromatography and tandem mass spectrometry. Chi-square tests and rank-sum tests were
performed to test the detection frequencies and concentrations of urinary antibiotics. Logistic regression models were established
to identify the independent variables associated with the detection frequencies and concentrations of urinary antibiotics.
Results A total of 295 children aged 3-8 from Jiangsu Province were included in this study. The detection frequencies of the
antibiotics ranged from 0 to 48. 1%, with sulfameter (48. 1% ) having the highest frequency, followed by sulfadiazine (38.3%)
and erythromycin (38.3%). The 95" percentile concentrations of the antibiotics ranged from 0 to 23. 7 ng/mL, with amoxicillin
(23.7 ng/mL) having the highest concentration, followed by azithromycin (6.3 ng/mL) and sulfadiazine (3.5 ng/mL). The
results of Logistic regression analysis showed that age, residence, source of drinking water, and freshwater fish and shrimp
consumption frequency were identified as independent influencing factors for specific antibiotic exposure. Conclusion
Different antibiotics were detected in the urine of children in Jiangsu Province. Intervention measures should be adopted to

reduce the exposure of children to antibiotics associated with high detection frequencies and concentrations.
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Table 1 Detected rates and concentrations of antibiotics in children’s urine (n=295)
SN A b
ik o B /(ng/mL) 7 T BR/(ng/mL) N(%)' o E;;Liﬁ o5 e KA
iff e 2% 217(73.6) 2.7 45 10.0 76.7
i iz HY I s 0.14 0.48 6(2.0) — — — 0.6
it e el Y 4 s 0.13 0.45 142(48.1) — 1.1 3.0 8.5
i iz s LG Bk 0.16 0.52 4(1.4) — — — 0.3
it i S N 1R 0.91 3.03 51(17.3) — — 1.8 5.1
F AR mE 0.20 0.67 15(5.1) — — 0.7 75.4
it i P s g 0.17 0.56 13(4.4) — — — 20.8
i i W g 0.20 0.67 113(38.3) — 1.1 3.5 5.8
ik i S Ik W8 0.81 2.70 18(6.1) — — 0.9 5.3
it i i) Y 4 s 0.15 0.50 64(21.7) — — 0.7 3.3
N INOIEES 139(47.1) 0.8 1.6 10.6 14353
LR 0.23 0.76 113(38.3) — 0.7 1.6 35.1
LR+ 3 0.02 0.07 1(0.3) — — — 0.1
by 25 55 % 0.11 0.37 50(16.9) — — 6.3 14345
L EAR=S 3 0.01 0.04 0 — — — —
HKE R 0.53 1.75 0 — — — —
RIREE 0.75 2.50 0 — — — —
B-N T e 99(33.6) 2.2 3.0 43.8 14 893.4
3 Fh g nk 0.50 1.67 0 — — — —
Sk 70 ¥ T 0.18 0.59 26(8.8) — — 0.4 1.5
R TIM 0.48 1.61 3(1.0) — — — 595.0
Sk 71 vE 0.48 1.59 12(4.1) — — — 10 017.9
HREG 0.23 0.76 2(0.7) — — — 0.7
HHEV 0.68 227 8(2.7) — — — 22
] 5 G 1.25 4.17 61(20.7) — — 23.7 14 891.1
ST b e 0.58 1.92 12(4.1) — — — 2331.2
I 31(10.5) 1.0 1.0 1.9 6.6
+E/R 0.21 0.71 14(4.7) — — 0.1 5.6
/R 0.91 3.03 2(0.7) — — — 1.1
IR R 0.44 1.47 1(0.3) — — — 0.6
ZHE 0.47 1.56 16(5.4) — — 1.1 2.2
UM T ] 2 132(44.7) 2.1 2.9 43 632.3
Kb & 0.47 1.56 43(14.6) — — 1.2 15.7
R A 0.68 2.27 0 — — — —
KH VDA 0.68 227 31(10.5) — — 1.0 2.1
YRR 0.45 1.52 21(7.1) — — 0.6 1.7
FRY R 0.32 1.05 34(11.5) — — 0.7 3.0
TRV A 0.36 1.20 4(1.4) — — — 1.1
Bt 2 0.23 0.77 10(3.4) — — — 1.8
BN R 0.71 2.38 19(6.4) — — 1.1 615.1
R R 0.25 0.83 36(12.2) — — 0.7 3.1
15 W Ik 2K 0 — — — —
1 7 1l 0.06 0.19 0 — — — —
LN RES 26(8.8) — — 0.2 9.2
VNGRS 0.07 0.24 26(8.8) — — 0.2 9.2
AmRLE 8(2.7) 1.1 1.1 1.1 10.7
AEH 0.91 3.03 0 — — — —
FE R 0.86 2.86 3(1.0) — — — 8.1
FAREH 0.43 1.43 5(1.7) — — — 9.9
A i % 284(96.3) 12.5 17.8 230.8 14 905.8
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Table 2 Chi-square test results of the detection rates of antibiotics in children’s urine

A5 J LGRS itk Bl 25 KIFANEE  B-MBEIEE IR EI GRS AR EERE S AFHEL

- N%)Y P{E" N%) PH" N%)» PH" N%) PH" N%)» P{E" N%) P{E" N%) P{E" N%) P1"

5] 0.353° 0.140 0.366 0.462 0.240 0.486 0.624 0.414°
% (n=161) 97.5 77.0 44.7 35.4 12.4 46.6 8.1 3.7
4 (n=134) 94.8 69.4 50.0 31.3 8.2 425 9.7 1.5

AR B 0.165 0.212 0.300 0.058 0.027 0.020 0.000 0.627°
AL /NFE(n=141)  97.9 70.2 44.0 39.0 6.4 51.8 16.3 3.5
INE—AE R (n=154) 94.8 76.6 50.0 28.6 14.3 38.3 1.9 1.9

S A P S 0.681 0.072 0.013 0.216 0.259 0.997 0.021 0.323°
W /3R (n=152)  96.7 69.1 40.1 30.3 8.6 44.7 12.5 3.9
Rk (n=143) 95.8 78.3 54.5 37.1 12.6 448 4.9 1.4

FRE AN 0.733 0.139 0.778 0.084 0.313 0.390 0.112 0.295¢
<1 /776 (n=146) 95.9 77.4 47.9 28.8 12.3 473 6.2 1.4
>1J7 It (n=149) 96.6 69.8 46.3 38.3 8.7 423 11.4 4.0

FE I NEL 0.892 0.185 0.635 0.802 0.211 0.085 0.336 1.000°
1-4(n=155) 96.1 70.3 45.8 32.9 8.4 40.0 10.3 2.6
>5(n=140) 96.4 77.1 48.6 34.3 12.9 50.0 7.1 2.9

BMI /2 0.744° 0.604 0.751 0.180 0.857 0.573 1.000° 1.000°
EHAKTE (n=244) 959 73.0 475 35.2 10.7 455 9.0 2.9
B /IEAE(n=51)  98.0 76.5 45.1 25.5 9.8 41.2 7.8 2.0

KRR F 2k 1.000° 0.688 0.063 0.912 0.055 0.017 0.630° 0.417°
A kK (n=242) 96.3 72.7 44.6 33.5 9.1 47.1 9.5 3.3
%K (n=49) 95.9 75.5 59.2 32.7 18.4 28.6 6.1 0.0

= R R 0.034 0.139 0.676 0.621 0.165 0.390 0.112 1.000°
<28 /H (n=146) 98.6 77.4 459 34.9 13.0 473 6.2 2.7
=28/ H (n=149)  94.0 69.8 48.3 322 8.1 42.3 11.4 2.7

BIRE K 0.894° 0.666 0.317 0.881 0.722 0.896 0.633 1.000°
<8k /H (n=115) 95.7 72.2 43.5 33.0 11.3 45.2 7.8 2.6
>8I/ H (n=180) 96.7 74.4 49.4 33.9 10.0 44.4 9.4 2.8

SN IR £ A IR 0.947 0.556 0.203 0.326 0.880 0.870 0.205 0.382¢
<2 /H (n=137) 96.4 75.2 51.1 30.7 10.2 453 6.6 1.5
>2K/H (n=158) 96.2 722 43.7 36.1 10.8 443 10.8 3.8

T 7K A0 R B R AR 0.795 0.478 0.384 0.375 0.968 0.513 0.025 1.000°
<4k /H (n=77) 97.4 76.6 429 37.7 10.4 41.6 2.6 2.6
>4/ H (n=218) 95.9 72.5 48.6 32.1 10.6 45.9 11.0 2.8

TR K fa IR R AR R 0.785 0.246 0.607 0.323 0.313 0.436 0.001 0.742°
<5/ A (n=146) 96.6 70.5 48.6 36.3 12.3 425 3.4 2.1
=5/ H (n=149) 96.0 76.5 45.6 30.9 8.7 47.0 14.1 3.4

7 5 0 o o AL 0.450° 0.759 0.587 0.352 0.700 0.500 0.331 0.770°
<30/ (n=68) 98.5 75.0 50.0 38.2 11.8 41.2 5.9 1.5
=30/ H (n=227) 95.6 73.1 46.3 322 10.1 45.8 9.7 3.1

KB FAIR 0.568° 0.169 0.511 0.309 0.850 0.853 0.191 1.000°
<30/ H (n=90) 97.8 78.9 50.0 37.8 10.0 45.6 5.6 2.2
>30%/H (n=205)  95.6 71.2 45.9 31.7 10.7 44.4 10.2 2.9

B % £ P AR R 1.000° 0.680 0.321 0.961 0.438 0.577 0.146 0.617°
<BOW/H (n=217)  96.3 742 48.8 33.6 9.7 43.8 7.4 3.2
>30% /1 (n=78) 96.2 71.8 42.3 33.3 12.8 47.4 12.8 1.3

Ak B B R AR 0.194 0.462 0.045 0.219 0.595 0.071 0.428 0.573"
<4/ H (n=137) 97.8 71.5 40.9 29.9 9.5 50.4 10.2 3.6
>4/ H (n=158) 94.9 75.3 52.5 36.7 11.4 39.9 7.6 1.9

e £ FH AL UK 0.790° 0.446 0.710 0.844 0.240 0.461 0.749 1.000°
<1 /H (n=190) 95.8 72.1 46.3 33.2 8.9 432 8.4 2.6
>1 K/ H (n=105) 97.1 76.2 48.6 343 13.3 47.6 9.5 2.9
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Table 3 Rank-sum test results of the concentrations of antibiotics in children’s urine
AR &S KRIEABE  B-WBEIE DU RIS FMEIENZE MRATEEME SRR
75 95th 95th 95th 95th 95th 95th 95th 95th
fH" PlE" PlE" PfE" PfE" Pi" PfE" PlE"
5 0.201 0.033 0.219 0.328 0.241 0.889 0.632 0.231
B (n=161) 228.9 10.1 7.2 183.0 2.1 4.1 0.2 1.1
4 (n=134) 286.5 9.3 26.7 13.2 1.6 5.0 0.2 1.1
AR B 0.490 0.003 0.565 0.026 0.025 0.075 0.000 0.395
1 LFE/NPE(n=141)  1200.9 7.8 53.5 221.0 1.3 4.8 0.2 1.1
I AL (n=154) 46.7 10.5 3.6 13.4 2.2 4.1 0.0 1.1
S P S 0.000 0.010 0.004 0.063 0.286 0.645 0.030 0.185
IR /MR (n=152) 37.1 10.2 3.1 16.1 1.9 4.6 0.2 1.1
£ (n=143) 1312.2 10.0 168.5 584.7 2.0 4.2 0.1 1.1
FEE B H A 0.456 0.079 0.360 0.139 0.364 0.343 0.144 0.165
<1 JiJt(n=146) 509.3 8.6 452 160.1 1.9 43 0.2 1.1
>1J7 6 (n=149) 75.5 10.3 3.1 30.0 2.0 4.6 0.2 1.1
P 3 VPN 0.018 0.116 0.302 0.695 0.253 0.095 0.403 0.892
1~4(n=155) 47.7 10.1 3.5 29.8 2.0 43 0.2 1.1
>5(n=140) 902.7 10.0 189.5 189.3 1.9 4.4 0.2 1.1
BMI 4% 0.206 0.496 0.424 0.236 0.839 0.490 0.777 0.700
IEH AR TE (n=244) 357.2 10.1 15.5 81.9 1.9 45 0.2 1.1
B /A (n=51) 37.2 9.0 10.0 25.3 2.0 4.0 0.2 1.1
RHK 32 2R R 0.895 0.552 0.372 0.985 0.065 0.015 0.416 0.198
A K (n=242) 374.0 10.1 19.5 72.5 1.9 45 0.2 1.1
%K (n=49) 65.6 9.9 2.7 425 2.1 3.6 0.2 1.1
& R R 0.262 0.743 0.848 0.452 0.170 0.244 0.126 0.973
<28 /H (n=146) 1297.4 8.7 22.6 517.0 2.0 4.6 0.2 1.1
>28 K/ H (n=149) 55.1 10.2 4.5 20.6 1.6 4.4 0.2 1.1
EASREYEIPTR) 0.318 0.979 0.349 0.695 0.715 0.703 0.686 0.944
<8 /H (n=115) 59.7 10.1 4.6 30.3 1.9 3.8 0.2 1.1
>8 K/ H (n=180) 535.4 10.0 20.6 81.6 2.0 4.8 0.2 1.1
Bl £ AR 0.776 0.261 0.129 0.304 0.757 0.920 0.218 0.218
<2/ H (n=137) 253.3 11.0 16.7 27.8 1.8 4.4 0.2 1.1
22K/ (n=158) 239.2 8.7 10.6 88.7 2.2 4.3 0.2 1.1
T K AR A A IR 0.423 0.315 0.723 0.341 0.931 0.693 0.025 0.943
<4 /A (n=77) 2102.1 10.1 12.4 1169.2 2.0 3.8 0.0 1.1
>4/ H (n=218) 181.4 10.1 12.5 322 1.9 4.7 0.2 1.1
IR KA MR AR R 0.451 0.673 0.405 0.273 0.257 0.308 0.001 0.503
<SS/ H (n=146) 1049.7 9.6 18.9 65.2 22 3.7 0.0 1.1
=5/ H (n=149) 92.4 10.3 8.5 425 1.4 5.2 0.2 1.1
5 5 37 ) 5 P AR R 0.008 0.200 0.190 0.260 0.747 0.817 0.344 0.468
<30/ H (n=68) 5644.0 11.2 208.0 5077.2 2.0 4.7 0.1 1.1
=30/ H (n=227) 92.6 8.8 6.0 29.9 1.9 4.3 0.2 1.1
TR A AR 0.146 0.569 0.564 0.183 0.840 0.774 0.204 0.736
<30/ H (n=90) 4952.4 10.7 8.1 49447 1.9 4.0 0.2 1.1
=30/ H (n=205) 85.2 9.1 15.1 26.6 2.0 4.7 0.2 1.1
B % £ P AR R 0.656 0.405 0.512 0.724 0.360 0.753 0.183 0.364
<30 /H (n=217) 461.5 9.3 8.6 78.5 1.9 45 0.2 1.1
>30%/H (n=78) 95.6 11.1 18.2 27.5 3.0 3.8 0.2 1.1
i Ak £ b 2 AR R 0.148 0.339 0.077 0.149 0.645 0.057 0.466 0.345
<4/ H (n=137) 102.1 10.1 7.7 29.9 2.0 5.0 0.2 1.1
>4/ (n=158) 401.9 10.0 25.2 83.8 1.9 4.0 0.2 1.1
e £ FH ALK 0.889 0.075 0.621 0.808 0.175 0.466 0.689 0.911
<1K/H (r=190) 491.9 10.2 22.0 86.5 1.5 4.5 0.2 1.1
>1 %/ H (n=105) 85.2 9.9 3.6 15.7 2.4 4.4 0.3 1.1

VE a0 B R B BOR B ng/mLs b S B R 30

T B — T AR BRI R R A v AR L
0~42.7 pg/mL, i JLEH R 0~2.9 pg/mL, &
FFE N 0~14.9 weg/mL. b oA W T AF 5% K6 0 1 B A4
b BT R R R 95 1 g3 A KOk BE B Sy de e L 43 Bl
K 31.5 F19.9 ng/mL. 1 A B 52 1 Ba] 25 P4 AR 11 95

BB B e Lo 2307 ng/mL, b B IR 5
RPN ZYUER . PIar 8 RAEARBTE Y 95 H o
LB 6.3 ng/mL, LK T BT S PG bR . BT 77 %5
AR B AO AR TRLE B F B AT 2y, A
A TR AIF 5 v AR 6E T G Al T A B — B0 B vk A
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Table 4 Factors influencing the detection of antibiotics in

children’s urine

ik AL S ORfE  95%CI P
BRiAR FHASHBIK<28K/H  4.629 0.983~21.802 0.053
KIF AR S AT | Ry AR 1.800 1.130~2.867 0.013
B2 INEE— AR L 2.444 1.084~5.510 0.031
FUMETAER S RHKCRIE S ARk 2.227 1.140~4.348  0.019
T LI NPEILEE 9.953 2.887~34.308 0.000

KB URE FBIR =5 /A 4.716 1.689~13.168 0.003

R R T B YL B A R R
AR T 2019 FF VLR A 6~12 % JLEH

FRETPRIT LHE SHRX UHE VAR,
AER AR Z P NER, Kb FRER KK
A B AE R R SRR IR 17.8%.4.7%.
7.5%.22.4% 4. 7% F1 15.9% ,95 T 4 o K e )i
MK 0.5.1.0.0.1.4.7.0.4 F1 0.3 ng/mL, ¥
WA R E ¥ TAM R . ZERTRES
F 58 X 2 AR % M X 25 5 56, th 1T BB $2 /R YT 9%
BRI 6 it AERM BT KR TREGEHE ., X
LAY &, WANG 25 W5 5 2017—2020 4 L i 17
JLE R R 2 50hi A R ke b R 2 F B
LR

# 5 JLEIRWE PP A ZA R K F B R R A 2

Table 5 Factors influencing the concentration of antibiotics in children’s urine

. - IV 2 4 1V B A

nER i ORT 95%CI Pl ORI 95%CI Pl
By S A R A 0.511 0.147~1.757 0.287 1.172 0.342~4.016 0.800
itk 1l 2% N e B S i 0.969 0.540~1.739 0.916 2.012 1.114~3.636 0.020
KA R Jai A1 1 R AR 1.642 0.911~2.959 0.099 1.927 1.105~3.356 0.021
B~ Tk e 2 )L /NBE L 1.042 0.555~1.956 0.898 2.483 1.297~4.754 0.006
I EIK I — AR )L 1.143 0.403~3.247 0.802 6.993 1.560~31.250 0.011
A T I S ) )L FE/NYE L3 2.328 1.285~4.218 0.005 1.312 0.734~2.346 0.359
JaE A Ry 3T /3R 10.559 1.276~87.397 0.029 0.907 0.275~2.992 0.873

PR e 2 %y JLIE /NBE L EE — 4.290 1.140~16.138 0.031
IRK AR B AR =5 W/ H 3.356 0.672~16.667 0.140 3.861 0.970~15.385 0.055

VE <o bR AT B K 10 v 5 484 o 0 LI/ BE L L B OR
3.2 JLEYUERZFEMFmWNE

BE 7 WF 52 2 W, JL 38 DR WP B AR R OK O Z AR
Bty P DRI £ B S T B R AR O
W5 3 55 2% RO T st e R AR R e T L —AF
o )L bR W RS i 25 R D PR A Y kR T/
PEILE /NP IL B BRWE Hh B- N B S | 9801 T I 28
MR e R R Rk & F —F R ILE .
WANG 275 1 064 44 )L 3 v [R)RE WL 8L 3 5 72 R W
R JHE G R T A %L AR AL (8~9 ) IR
o B-N RS A R TAE R L (10~11 %) o A
[ AF %k 590 L 38 DR B2 B OKE 22 B T RS L
LR WA S DR AV I L =1 SO | A S
S AR AR O AR T O AN S L E AR R 2
FrANIE Bl 45 T 8 5w A R 85 B A b el i
A A

A5 R A ILE P R AR EE T
W /3 8 L, s A b A AR R R R R P g S R
& b ST G R R SR A LB BB AE R 2 FE X
W5 AT RE R o A i DX 2 1y [l WSO o A fi 4, SR E
b B AR N R A B T K UCEE A I RTA B it
ANTEH, FPU AR 2 AR B 5 K RN 2R A X
PRBE A i 19 75 Gt mT B HL T M X R P R, ek
[i) 42 b 52 ) )L B 38 o 15 G i AR B W Bl TR OK 4 fik
PrAERMREE S M B R Bk /s )L B Ak

A Bl S A R B v TR R L EE [ R I T /K
JLE IR K A0 IR B AR & T AR L EE B2 75 3 i A
AT IL T B AR 25 5w RE S e b s R R
7 AU

B A AF 52 0N S, AR K i Y B A Rk
(ND~0. 024 ng/L) B &I F bR ¥ Hh R 2] 9 0 4 3%
W E (ND~157. 38 ng/mL) , #04k FH K X N Bt A4 &
T R 1 R R REAT BRI AR AR O & BRAR E R K
F8 L 3 R R e R v A T IS R XU R T R B K
ML . WANG 175X 1 i1 Ak 7K R o JF e 4
T TRBE S B A K P 0 AR 3RS e KO T 2
Ko YIRUHAN ZEUSFE ) N AT R ACRE 5 G
DT 4 g b A R B2 R LR R A B 77 5%
1 100% , % BE 43 9~ 1~679. 7 F1 2~37.0 ng/L. &
W I S B TR R L A 2 b R
2 AT SR A B RLRE T AR AT TR T 9 O
WA T 7K PR b 7K e R R N 3 SR A I 2K
IAEAE™ . KA B T AR e 2 LR PAE R
FRER T LW &2 B AF 5T SR AR A TR T K R R A R R
BH 7K B A B XU 2

A 5% 45 S s KA ST M4 3 E Bt
e 2 1) B 5 KU, TR K £ R A e S L 3 R
PR R B S A Y A ST fE R LR . AR S A
WY AR AT 2 E o GB 31650—2019¢ 1§ % 4 [ R b
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o dR KOBR B BRI R 2 AR K i AR
EAS E— 200G . AW 5T A0 & B AL & & A
U B L PR N B 2R A R . BT
WL ¢ ) 1 JH AL B A B 22 1Y N DR VR O 3R R 2R A

H%?ﬁlhﬁlﬂiﬁfuiﬁﬂﬁm A RIS R (iiF e
RUFNAR i KE A 2 A5 R A il K R Ak £ o o (9 3l Al
ST HUERBEAR I, S0 BETET
FEARGE T B A Sl W U R 8E n EA S
AP R B R X M, AT & AL
'—?Eﬁfﬁﬂ:ﬁ:ﬁfﬁﬂ?ﬁb\ﬁE‘JJLﬁﬁdﬁ*ﬁi?Tﬁtﬂ%
CR AR R7 (1A= O e oY IR o ¢ 1PN A I T
Jo SRR E LA R R R T W M OGS R T B
FEAEIR AR R o AT 50 38 3 [l Jost 4 o] A 3K L 28
1Y I B AT AR AR A A 1oy, BB 5T oK X2 ) 1Y 4%
A HEATIC 55, ARk 5 BT 22 i AT 5 Ok 1 o R AL B
A5G ILE A R 2 8 XU 1 K

I8 R KRR f b A RS e ] e B
Z AP R AR B IR A A B, T TE {5 XU A AT
ZA . HETENX THARRE AR ES &
BER B, AN 08T 00 2 5 R B #E AT Rb AT
A OCER TN s Bt A4 R AT S, 51 SR G B
2 BB e R AR, ™ R R T R R T e A R
an BT 3, i AR R AR R G ok B B EA
N
3.3 fLmi AR RYE

AWFFRMAT 41 MR T LM 1
VL7028 PR AR R 1 N R 8ROKCF R AP
R T4 A5 IR R XL ESTAE R RN
R I/@Zﬁzi@ﬁlﬁlﬁﬁﬁﬁﬁﬁqﬁl%ﬁ%ﬁ%‘f
O, v BEAEAE IRl fay 5 AL A 1R B, A A
HREEHRAE. YT, X TILEKIMRR &b R
T T 110 £ B KU 15 oK A5 3 78 20 A A e XS LB
P Az 2R 5 8 17 D0 T J& A A ] A 00 B M F 5, %o
B KK Y iy 9 A R K IF R R I
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