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Disease burden and epidemic characteristics of pathogens causing acute

respiratory infection in children in Guangzhou City, 2017 —2022

LI Jing-jing , HUANG Jian-ying , LIU Miao-ling » XIAO Yuan-hong » WANG Ke, ZOU Xiao-
ni (Department of Healthcare-associated Infection Management , Guangdong Women and Chil-
dren Hospital , Guangzhou 511442, China)

[ Abstract] Objective To analyze the disease burden and epidemic characteristics of major pathogens causing acute
respiratory infection (ARID) in children in Guangzhou City. Methods In 2017. 01 — 2022. 06, 18 542 hospitalized
children with ARI in a hospital in Guangzhou City were taken as the research objects. Serum IgM antibodies against
8 common pathogens , including respiratory syncytial virus (RSV), adenovirus (ADV), influenza virus A (IFV-
A) ., influenza virus B (IFV-B), parainfluenza virus (PIV), Legionella pneumophila (LP), Mycoplasma pneumo-
niae (MP) and Chlamydia pneumoniae (CP), were detected by indirect immunofluorescence method. SPSS 22. 0
software was used for statistical analysis. Results The average length of hospital stay of 18 542 children with ARI
was 7 days, and the median of total hospitalization expense was 5 870. 93 Yuan. The total hospitalization expense of
children in the — 1-year-old group was the highest. Among 18 542 children, 10 214 were infected with at least one
pathogen, with a detection rate of 55. 09%. Detection rate in boys (52. 31%) was lower than that in girls
(59.77%). The total detection rate and co-infection rate in 2017 — 2019 were higher than those in 2020 — 2021, and
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those in elder group were higher than in younger group. 4 973 children were co-infected, mostly with IFV-A + IFV-
B+ MP (n=1 033) and IFV-A+ IFV-B (n=1 022). The top three pathogens with the highest detection rates were
IFV-B (27.27%), MP (25.47%) and IFV-A (21.24%). Detection rate of RSV decreased with the increase of age,

and detection rate of LP, CP and MP increased with the increase of age. Detection rate of ADV peaked in children in

the — 3-year-old group, while detection rates of IFV and PIV were the highest in the — 5-year-old group . CP and

RSV occurred frequently in summer and autumn, however, detection rates of the other 6 pathogens showed no obvi-

ous seasonal dependence. Conclusion Pathogens causing ARI in children in Guangzhou City have different age di-

stribution and seasonal epidemic characteristics. Measures should be taken to reduce the incidence of pneumonia in

younger children, so as to ease their disease burden of ARI.

[Key words] acute respiratory infection; pathogen; disease burden; epidemic characteristic
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Table 1 Economic burden of hospitalized children with acute respiratory infection

i H BILE D B %8 Oo) e P
£H 468. 123 <<0. 001
2017 4 4597 5 755. 04(4 297. 17,9 469.79)
2018 4F 4919 6 276.78(4 550. 96,10 349.29)
2019 4 4 740 6 440.95(4 707. 77,10 580. 89)
2020 4F 1483 5131, 11(3 907. 84,9 757. 45)
2021 4 1919 5 011.43(3 894. 74.8 340. 61)
2022 4 * 884 4 874.63(3 791. 04,7 365.61)
FfR(%) 658. 584 <<0. 001
~1 12 123 6 474.58(4 592, 81,10 672.49)
~3 3 896 5 125. 10(4 003.79,7 371.17)
~5 1562 5 273.73(4 085. 96,7 494. 02)
~17 961 5 643.22(4 148. 81,8 853. 12)
3RS 33.779 <0.001
XERAER 130 6 287.08(4 505. 74,9 598. 89)
i 46 1420 6 248.04(4 529. 59,11 434, 74)
b B SR R 671 6 235.80(4 419, 47,10 143. 60)
SR R 13 134 5 837.02(4 308. 78,10 005.71)
AR R 1918 5 833. 64(4 353. 64,9 732.18)
A SR R 52 5 735.13(4 433.70.8 063.27)
T XA % 208 5 714.89(4 145.28,10 142.89)
Sk b G R 983 5 689, 73(4 259, 05,9 227.81)
SEMRRE R 26 5 453.52(3 912. 26,8 401, 78)
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Table 2 Infection of hospitalized children with acute respiratory infection in different years and age groups(No. of cases[ % ])

el LR e T SR g i
DY
2017 4E(n=4 597) 1 306(28. 41) 717(15. 60) 620(13. 49) 2 643(57.49)
2018 4FE(n=4 919) 1194(24.27) 914(18.58) 698(14.19) 2 806(57.04)
2019 4F(n =4 740) 1420(29.96) 839(17.70) 414(8.73) 2 673(56.39)
2020 H(n=1 483) 420(28.32) 197(13.28) 52(3.51) 669(45.11)
2021 HF(n=1919) 588(30. 64) 248(12.92) 61(3.18) 897(46.74)
2022 4F* (n=884) 313(35.41) 189(21. 38) 24(2.71) 526(59. 50)
Xz 72.988 65. 826 384. 461 146.97
P <0. 001 <0. 001 <0. 001 <Z0. 001
()
~1(n=12 123) 3 141(25.91) 1185(9.77) 639(5.27) 4 965 (40. 96)
~3(n=3 896) 1 288(33.06) 1 132(29. 06) 725(18.61) 3 145(80.72)
~5(n=1562) 518(33.16) 496(31.75) 319(20. 42) 1 333(85.34)
~17(n=961) 294(30.59) 291(30. 28) 186(19. 35) 771(80. 23)
X2 98. 393 1 224,971 897. 545 2 836. 828
<<0. 001 <<0. 001 <<0. 001 <20. 001

T % 2022 48 B ARAE R
R 3 OAEAEAY KA AL LT W SE R B UL A A 0 L (26 ]

Table 3 Pathogen detection results of children with acute respiratory infection in different years and age groups (No. of cases[ % |)

5iH IFV-B MP IFV-A RSV PIV ADV LP CP
(n=5057) (n=4723) (n=3938) (n=1619) (n=947) (n=693) (n=210) (n=190)
&30
2017 #:(n =4 597) 1154(25.10) 1 457(31.69) 787(17.12) 601(13.07) 336(7.31) 308(6.70) 84(1.83) 70(1.52)
8 (n=4919) 1770(35.98)  1250(25.41) 1 346(27.36) 467(9.49) 162(3.29) 100(2.03) 66(1.34) 32(0.65)
019 4F (n = 4 740) 990(20.89) 1083(22.85) 1336(28.19) 321(6.77) 334(7.05) 214(4.51) 47(0.99) 58(1.22)
2020 4 (n =1 483) 285(19.22) 300(20.23) 203(13.69) 94(6.34) 37(2.49) 34(2.29) 5(0.34) 13(0. 88)
2021 (2 =1919) 512(26.68) 393(20. 48) 184(9.59) 98(5.11) 45(2.34) 20(1.04) 5(0.26) 13(0.68)
2022 4 (n=884) 346(39.14) 240(27.15) 82(9.28) 38(4.30) 33(3.73) 17(1.92) 3(0.34) 4(0. 45)
e 408. 150 158.943 575.556 199.279 170. 697 215.268 48.956 25.338
P <0.001 <0. 001 <0. 001 <0. 001 <0.001 <0.001 <0. 001 <0.001
R (%)
~1(n=12123) 1799(14.84)  1996(16.46) 1 288(10.62) 1 481(12.22) 482(3.98) 386(3.18) 68(0.56) 38(0.31)
~3(n=3896) 1945(49.92) 1 640(42.09) 1 575(40.43) 96(2. 46) 275(7.06) 206(5.29) 58(1.49) 46(1.18)
~5(n=1562) 837(53.59) 668(42.77) 700(44.81) 33(2.11) 129(8. 26) 67(4.29) 46(2.94) 47(3.01)
~17(n=961) 476(49.53) 419(43. 60) 375(39.02) 90.94) 61(6.35) 34(3.54) 38(3.95) 59(6.14)
b 2 737.787 1497.623 2 374.650 535.932 97. 682 37.766 153. 944 369. 925
P <<0. 001 <0. 001 <<0. 001 <<0. 001 <<0.001 <0. 001 <0. 001 <0. 001
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Table 4 Detection results of respiratory tract pathogens in different seasons (No. of cases[ % |)

" ADV CP IFV-A IFV-B LP MP PIV RSV
W (n=669) (n=174) (r=3900)  (n=5009) (n=177) (n=4399) (n=859) (n=1572)
2017 % 75(7.02) 16(1.50) 413.84) 130(12.17)  26(2.43) 387(36.24)  166(15.54) 96(8. 99)
2017 B 168(11. 06) 25(1.65) 397(26.14) 517(34.04) 14(0.92) 432(28. 44) 49(3.23) 269(17.71)
20178 29(3.59) 11(1.36) 223(27.60)  306(37.87) 7€0.87) 232(28.71) 25(3.09) 135(16. 71)
2017 % 45(3,59) 9(0.72) 350(27.96)  489(39.06) 9(0.72) 257(20.53) 56(4. 47) 140(11. 18)
2018 % 27(1.97) 9(0. 66) 351(25.62)  515(37.59)  25(1.82) 348(25.40)  45(3.28) 141(10. 29)
20185 29(1.96) 12(0. 81) 373(25.24)  493(33.36)  16(1.08) 387(26.18)  36(2.44) 161(10. 89)
2018 % 11(1.33) 500.6) 261(31.56)  280(33.86)  9(1.09) 261(31. 56) 2002, 42) 50(6. 05)
2018 % 14(1.23) 1€0.09) 332(29.20)  297(26.12)  21(1.85) 241(21.20) 26(2.29) 70(6.16)
2019 %  46(4. 11 9(0. 80) 268(23.93)  234(20.89)  12(1.07) 206(18.39)  45(4.02) 97(8. 66)
20198 78(8.59) 24(2. 64) 269(20.63)  275(30.29)  14(1.54) 356(39. 21) 67(7.38) 49(5. 40)
2019 Fk 68(4.58) 20(1.35) 450(30. 28) 278(18.71) 10€0. 67) 300(20.19) 170C11. 44) 106(7.13)
20194 17(2.18) 400.51) 190(24.39)  141(18. 10) 200. 26) 154(19.77) 54(6.93) 43(5.52)
2020 %  3(5.88) 0€0. 00) 2(3.92) 7(13.73) 000,00 5(9. 80) 0€0. 00) 4(7.84)
202008 8(1.60) 5(1.00) 67(13.43) 74(14.83)  2(0.40) 89(17. 84) 8(1. 60) 39(7.82)
2020 B 11(2.39) 7(1.52) 62(13.45) 79(17.14)  2(0.43) 83(18. 00) 9(1.95) 29(6. 29)
2020 % 11(2.12) 400.77) 76(14.67)  119(22.97)  3(0.58) 125(24. 13) 1402, 07) 16(3. 09)
2021 % 6(1.26) 400, 84) 37(7.79) 125(26. 32) 100, 21) 111(23.37) 9(1.89) 14(2.95)
2001 5 400.66) 0€0. 00) 62(10.16)  169(27.7) 1€0.16) 106(17. 38) 13(2.13) 41€6.72)
2021 Fk 1€0.27) 4(1.08) 27(7.32) 97(26.29) 00.00) 78(21.14) 10(2.71) 28(7.59)
2001 % 8(1.72) 200, 43) 32(6. 88) 178(38. 28) 1€0.22) 110(23. 66) 17(3. 66) 20(4.30)
2022 F 10(1.97) 3(0.59) 30(5.92) 206(40. 63) 2(0.39) 131(25.84) 20(3.94) 24(4.73)
7 439, 081 64. 800 810. 808 649. 198 70. 529 339,837 545, 438 349, 200
<0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001 <0. 001
45.00 —e— ADV —e— (P IFV-B
40.00 , IFV-B —8—1p ——MP

—&—PlV —@—RSV

1 A [r] W VR T S B 2= 5 A e 3

Figure 1 Seasonal trends of different respiratory pathogens
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