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Dose-response relationship between age and Streptococcus pneumoniae vaccination
coverage in kindergarten children
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of Epidemiology and Health Statistics, School of Public Health, Guangdong Pharmaceutical University, Guangzhou
510310, China (Ye X-H, Email: smalltomato@163.com)

Abstract: Objective To investigate the potential relationship between age and Streptococcus pneumoniae
vaccination coverage in kindergarten children, and to provide a basis for guiding vaccination and developing new protein
vaccines. Methods The stratified cluster random sampling method was used to select 1 830 healthy children from six
kindergartens in Shunde District, Foshan City, China, and nasopharyngeal swabs were collected for the isolation and
identification of Streptococcus pneumoniae. The logistic regression model based on restricted cubic spline was used to
analyze the dose-response relationship between age and Streptococcus pneumoniae vaccination coverage. Results The
rate of nasal Streptococcus pneumoniae carriage was 22.46% (411/1 830) among the kindergarten children, with the
predominant serotypes of 6B, 19F, 15A, 23A, 34, and 23F. The coverage rates of 10-valent pneumococcal conjugate
vaccine (PCV10) and 13-valent pneumococcal conjugate vaccine (PCV13) were 53.0% and 57.9%, respectively, and
there was a significant non-linear dose-response relationship between age and the coverage rates of PCV10 and PCV13
(P<0.05), with a higher coverage rate of PCV10 (88.0%) and PCV13 (91.1%) in the children aged 2 years. There was a
significant non-linear dose-response relationship between age and the coverage rates of pilus islet 1 (P/-7) and pilus islet
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2 (PI-2) (P<0.05), with a lower vaccination coverage rate for PI-1 (37.7%) and PI-2 (16.1%). The coverage rates of PI-]
(13.0%-58.5%) and PI-2 (6.0%-29.4%) were lower in all age groups. The virulence genes /¢4 (99.5%) and ply (99.0%)

associated with candidate protein vaccines showed higher vaccination coverage rates. Conclusions

There is a

significant non-linear dose-response relationship between the age of kindergarten children and the coverage rates of

PCV10 and PCV13 serotypes, and kindergarten children aged 2 years have a relatively high coverage rate of PCV. The

high prevalence of the virulence genes /yt4 and ply shows that they are expected to become candidate virulence factors

for the development of a new generation of recombinant protein vaccines.
[Chinese Journal of Contemporary Pediatrics, 2023, 25(10): 1059-1065]
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F1 AEEHRILIEMAEKEREELFR/ERNBBSZEZNTNER  [% (95%CD) |

Al () B PCV10 PCV13 PL1 PL2 pspA
2.0 9 88.0(62.8~97.0) 91.1(68.4~98.0) 58.5(29.4~82.7) 23.2(5.6~60.7) 1.1(0.3~4.2)
2.5 40 72.7(56.1~84.8) 76.5(59.8~87.6) 48.8(34.1~63.9) 12.9(5.9~25.8) 1.6(0.6~4.7)
3.0 60 53.9(44.3~63.1) 56.1(46.5~65.3) 40.8(31.9~50.3) 7.8(4.2~14.0) 2.2(0.9~5.2)
3.5 83 44.2(34.9~53.8) 46.8(37.2~56.5) 34.6(26.4~43.8) 8.0(4.4~14.2) 3.0(1.5~5.9)
4.0 59 53.0(43.1~62.6) 60.1(50.1~69.3) 34.3(25.6~44.1) 18.6(12.1~27.6) 4.12.4~6.8)
4.5 56 59.5(51.0~67.6) 67.2(58.9~74.6) 45.7(37.2~54.5) 29.4(21.6~38.5) 5.5(3.6~8.3)
5.0 46 58.2(47.6~68.0) 64.5(54.0~73.7) 49.3(38.7~60.0) 26.7(18.1~37.5) 7.3(4.8~11.0)
5.5 38 50.2(41.0~59.4) 55.0(45.7~64.1) 32.2(23.6~42.2) 15.0(9.1~23.6) 9.8(5.9~15.8)
6.0 20 39.1(25.6~54.5) 42.2(28.2~57.5) 13.0(5.9~26.2) 6.0(1.9~17.3) 12.9(6.8~23.1)
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