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[ Abstract] Objective To evaluate the vaccine effectiveness (VE) of the adsorbed acellular diphtheria-tetanus-pertussis
(DTaP) vaccine in infants and young children aged 2 years and under in Gansu province, thereby providing evidence for
optimizing the immunization strategies for pertussis in underdeveloped western regions of China. Methods A
retrospective cohort was established, including 176 688 resident children born in Gansu province from January 1 to
December 31, 2023. The Poisson regression model was adopted to calculate the relative risk (RR) for evaluating the VE
of 1-4 doses of DTaP vaccine against pertussis and pertussis-related hospitalization, after adjusting for factors such as
region and sex. Results The coverage rates of the 1st to 4th doses of DTaP vaccine among infants and young children
aged 2 years and under in Gansu province were 92.88%, 91.15%, 89.22%, and 41.96%, respectively. The VE of the 1st to
4th doses against pertussis was 43.67% (95%CI: 39.60%—55.21%), 71.30% (95%CI: 50.13%—79.96%), 90.91% (95%CI.
88.82%—92.68%), and 99.20% (95%CI: 77.91%—99.80%), respectively. The VE of the 1st to 4th doses against pertussis-
related hospitalization was 56.14% (95%CI: 18.13%—77.80%), 63.90% (95%CI: 22.71%—85.46%), 73.02% (95%CI:
58.10%—82.34%), and 94.40% (95%CI: 64.32%-98.70%), respectively. Conclusions The DTaP vaccine provides
significant protection against pertussis and pertussis-related hospitalization in infants and young children aged 2 years and
under in Gansu province in a dose-dependent manner. Efforts should focus on improving the timeliness of primary
immunization and the coverage of booster doses.

[ Keywords] acellular diphtheria-tetanus-pertussis vaccine; vaccine effectiveness; dose dependence; infants and young
children; retrospective cohort study; Gansu province
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Fig. 1 Dose-dependent dynamic observation time framework
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Table 1 DTaP vaccination coverage among infants and young children aged 2 years and under by city (prefecture) in Gansu

province

A% HeR N Btz T G s
R JEDN 0 i > 3 4 BRI BFEI%
KoKl 18 749 21 18328 18 084 17 832 8383 95.11 44.71
I 5294 22709 628 22 081 21578 21126 10 799 93.03 47.55
IR 2361 122 2239 2195 2186 1177 92.59 49.85
SE T T 18221 898 17323 17 085 16 832 8 403 92.38 46.12
R 6142 413 5729 5683 5665 2970 92.23 48.36
HrEM 7817 326 7491 7332 7078 3099 90.55 39.64
B Eg i 18 004 1090 16914 16 495 15970 6351 88.70 35.28
22T 23 434 2367 21 067 20 852 20 693 8929 88.30 38.10
ERN 12356 954 11402 11176 10 771 4554 87.17 36.86
PREA T 16 040 1672 14 368 14 077 13736 6397 85.64 39.88
A=t 2689 359 2330 2302 2294 1310 85.31 48.72
FAR T 10 677 954 9723 9477 9036 3925 84.63 36.76
EISi0i) 7779 991 6788 6577 6454 3 469 82.97 44.59
B 9710 1382 8328 8 141 7968 4364 82.06 44.94
&it 176 688 12 577 164 111 161 054 157 641 74 130 89.22 41.96

22 B HEmRBI ALK 2) W5 A R U7 E 3~8 H b (55.24%) o Ji il 11 9 3% 2 40 AR 5 F W
B H R E 525 51, AL TRG BRItk K, 3.5~<6.0 B4 LLJC A s v E (61.31%),
1.34:1; LB B W25 91.60%, HAW NIEK 1 6.0~<18.0 J#&H1 18.0~24.0 F #% 2H I LA 5¢ B
LW B 5 AE B ] 5 22.48%, W E AR 3IRGBEEE 9 E (730N 44.48% A 75.00%) -
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Table 2 Distribution of pertussis cases by age group and number of DTaP doses received among infants and young children aged 2
years and under in Gansu province

OFIIR 1R 27K 35K 47

IR MLY% mEIE MR msIE RMIRREL/% BRIkt mEE MEE%

Vo inpEkic BSSTAES

3.5~<6.0 202 122 60.40 72 35.64 8 3.96 0 0.00 0 0.00
6.0 ~<18.0 299 90 30.10 45 15.05 31 10.37 133 44.48 0 0.00
18.0~24.0 24 3 12.50 0 0.00 0 0.00 18 75.00 3 12.50
&t 525 215 40.95 117 22.29 39 7.43 151 28.76 3 0.57
23 DTaP 47 % 2 92.68% )~ 4 7K 99.20%(95%CI=77.91%~99.80%) -

23.1 TR E HZ KRR VE(£3) DTaP Hipik — KIWEEEFERD TR, 505109 0 517k 2.81/10 5 AH,
Tl VE BEFGHE B2, 0N 1 FIk43.67% 1 R4 1.58/10 75 N H, 2 Fk4 0.81/10 7T A H,
(95%CI=39.60%~55.21%) + 2 K 71.30%(95%CI= 3 7¥K4H 0.26/10 73 A\ H, 4 % 4 0.02/10 5 AN H .
50.13%~79.96% ) 3 771X 90.91%( 95%CI=88.82%~
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Table 3 Effectiveness of different doses of DTaP vaccine in preventing pertussis among infants and young children aged 2 years
and under in Gansu province

IR S INE| P 180/ 451 RIGELEN(10ANH) RR(95%CI) VAL PfH VE(95%CD)/%

0 7 645258 215 2.81 1.00 — — —

1 7 385 422 117 1.58 0.56(0.45~0.69) -5.00 0.000 43.67(39.60~55.21)
2 4832351 39 0.81 0.29(0.21~0.40) -7.17 0.000 71.30(50.13~79.96)
3 59 084 874 151 0.26 0.09(0.08~0.11) —-22.59 0.000 90.91(88.82~92.68)
4 13343 321 3 0.02 0.01(0.00~0.02) -8.31 0.000 99.20(77.91~99.80)

232 B E HAERE R VEGER 4) TR A B
(1) VE SFEHAE, 735105 1 51K 56.14%(95%CI=
18.13%~77.80%) 2 7% 63.90%( 95%CI=22.71%~
85.46%) 3 71K 73.02%(95%CI=58.10%~82.34%) «

4 FIIR 94.40%(95%CI=64.32%~98.70%) . 1T i %5
FEM 0 AR 4 0.40/10 15 N H B&E 2 4 75k 4 0.02/
10 HANH.
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Table 4 Effectiveness of different doses of DTaP vaccine in preventing pertussis-related hospitalization among infants and young
children aged 2 yearsand under in Gansu province

X S YN 3B 93 451 250/ R E/(/107 N HD) RR(95%CI) ZfH PlE VE(95%CD)/%

0 7725 326 31 0.40 1.00 — — —

1 7385719 13 0.18 0.44(0.24~0.81) -2.49 0.013 56.14(18.13~77.80)

2 4831853 7 0.15 0.36(0.15~0.85) —2.44 0.015 63.90(22.71~85.46)

3 59 104 667 64 0.11 0.27(0.18~0.41) -5.99 0.000 73.02(58.10~82.34)

4 13 343 321 3 0.02 0.06(0.02~0.20) —4.77 0.000 94.40(64.32~98.70)
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