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4 A 24 B, ItRNBREEDYEHFE (Kaihu Yao) EERHS (& [nfections in preschool and school-aged children

Journal of Infection

are driving the recent rise in pertussis in Chinal 37 F3K.
LEFABEHT—F LD—EFDERIL
- 2011~2017 FFEEDRERF)(F5T 32,452 Bl FLITE 64.33%. 3 AL 17.53% (55 10 A L 2.87%)
- 2022 FEDIERN(FET 38,295 Bl FLYB 31.17%. SRIALE 47.33% (S5 10U L 7.06%) — FEAL
ItFNRFEROEAZMEERT—4 (K54 L)

* 2013~2016 4 FLYTAEBIZ80% -~ ERA “ i : I I I

— 2023 £ ZLBAEAI <50%
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ER(FEHEERD 1,100 B L. 15 A LONETIE

Number of pertussis in total

Number of pertussis by age groups.

gq] 100

0 . 1__._ 0
255,625 1% (pl4 STERA 2019~2022 F£DOFEM).

“ \ 4 JFUIRERE 2013~
 ERNEOBE THERDERS,. BEOREL oy 20 A P05 80 18 A

Infections in preschool and school-aged children are driving
the recent rise in pertussis in China

13 Hu'Y, Guo M, Yao K. Infections in preschool and school-aged children are driving the recent rise in pertussis in China. J Infect.
2024 Jun;88(6):106170. DOI: 10.1016/1.jinf.2024.106170. Epub 2024 Apr 24. PMID: 38663755.

14 Sun, X.et al. The seroepidemiology of immunoglobulin G antibodies against pertussis toxin and filamentous hemagglutinin in the
east of China during the COVID-19 pandemic. Human Vaccines & Immunotherapeutics, 2024.20(1). https://doi.org/10.1080/21645515.2024.2331438
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5 Liu'Y, Ye Q. Resurgence and the shift in the age of peak onset of pertussis in southern China. J Infect. 2024 Jun 1;89(2):
106194. DOI: 10.1016/.jinf.2024.106194. Epub ahead of print. PMID: 38830410.
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(1) 2023 FiffiiIA#IME (PERS) FROEMNEAKNFRAT'

- 38BN (Huzhou) CDC D22t (YanLiv) EEFSH, 2023.9.1~10.1. K 1,015 AZXR(CHEMIBHEIX
MEREZ X,

- BYIL—T D 2012~2022 FORET(F. 2022 FOEEZREERNRE (K5-6).
HBERE

- SR REZ IS INE N 5 L B MEER B AT i ety + 500

ECRREEEIR, FI L MRERED S Lo — % B 0o

ELISA #8E7+w NTH PT-IgG REZAIE ;% - 300

L] e -

- SRYEI%2 1 4, 1 PT-1gG2 100 IU/mL 2 1 100
— SRR 0

- 1 PT-IgG=240 IU/mL — [MERME
(B 1 FUARDRRRZRIE)

- J1LPT-IgG <5 IU/mL — R D

R
& 5-1 2023 F M —ARERIOBE BB PT-1IgG L)L

Seroepidemiology of pertussis in Huzhou: A population-based, cross-sectional study
Table 1. Distribution of Anti-PT-IgG levels in the general population of Huzhou City in 2023,

GMC Anti-PT-lgG<5I1U/mlL Anti-PT-lgG=401U/m1L Anti-PT-1gG=1001U/mL)
groups |Number |IU/mL (95%CI) F P N(%) 7 P N(%) A P N(%) 7z B
gender _ 7778 | 0.005 6005|0014 5319|0021 2019 [0.155
male 519 11.34(10.48-12.28) 191(36.80) 71(13.68) 11(2.12)
female 496 9.72(9.02-10.47) 220(44.35) 45(9.07) 5(1.01)
age 43422 | <0.001 145323 | <0.001 125.589 | <0.001 - <0.001*
0-3M 97 7.83(6.86-8.93) 55(56.70) 2(2.06) 0(0.00)
4-23M | 204 24.83(21.98-28.06) 18(8.82) 67(32.84) 7(3.43)
3-4Y 84 11.87(9.91-14.22) 22(26.19) 10{11.90) 0(0.00)
5-9Y 128 8.31(7.29-9.47) 65(50.78) 7(5.47) 2(1.56)
10-19Y | 102 8.00(6.95-9.20) 54(52.94) 7(6.86) 0(0.00)
20-29Y | 100 7.79(6.56-9.25) 67(67.00) 9(9.00) 4(4.00)
30-39Y | 100 7.08(6.50-7.71) 45(45.00) 0(0.00) 0(0.00)
40-49Y | 100 8.70(7.50-10.10) 44(44.00) 5(5.00) 2(2.00)
>50Y 100 9.49(8.10-11.12) 41(41.00) 9(9.00) 1(1.00)
Total 1015 10.52(9.96-11.11) 411(40.49) 116(11.43) 16(1.58)
hittps//doi.org/10.1371 foumal pone. 1001

1 PT-1gG AL AL (R 5-1)

' Liu'Y, et al.Seroepidemiology of pertussis in Huzhou: A population-based, cross-sectional study. PLoS One. 2024 May 20;19(5):
¢0303508. doi: 10.1371/journal.pone.0303508. PMID: 38768133; PMCID: PMC11104605.

HARGEEE MiMNCHITDIERKROIMBEES | EFEN—XOERIAZE] hitps:/erowthring.healthcare/learning/pubmed/detail/38768133/
17 SRR S SR, . 2012-2022 FEHAM T E BB THRHIE 4. b5 EE%,2023,35(9):811-813,819.
DOI:10.19485/;.cnki.issn2096-5087.2023.09.018.
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OmiERY (1 PT-IgG240 TU/mL) : 116 A/1,015 N (INERBMESR. GMC EEEENBRICELY).
- MBS 1 11.43% (95%C1:9.47%-13.39%) . B 13.68%. 14 9.07%.
- FAASEIRE GMC @ 10.52 (95%CI:9.96-11.11) IU/mL. 5% 11.34 IU/mL. &4 9.72 IU/mL.
QRERMNBBE (1 PTIgG <51U/mL) : 411 A/1,015 A (40.49%)
- 4~23 & AEINRIRD 18 (8.82%) T. MOFMEILDEER(CKL. DUFAFEREIU |
B, 1 [EHEFE 8 . 2 CHEFE 4 . 3 CHERE 3 . 4 EHERE 2 HITH oIz, (DUFIBEEZOHR)
#F5-2 2023 FR ERMNTHELIE 357 ADDOF > iERIEGI DB B PT-1gG L)L

Seroepidemiology of pertussis in Huzhou: A population-based, cross-sectional study
Table 2. Distribution of Anti-PT-IgG levels in 357 infants and young children with clearly defined vaccination history.

group |Number | GMC | Anti-PT-1gG<51U/mL Anti-PT-IgG> = 401U/mL Anti-PT-1gG>1001U/mL)
95%ClI 'F p [ N(%) 7 P N©%) P N 2 |P
Vaccination history 120,193 | <0.001 81.043 | <0.001 24517 | <0.001 - | <000r®
0 54 9.18(7.45-11.33) | | 24(44.44) | _ 3(556) | 1(1.85)
1 34 644(537-772) | 26(76.47) | _ 0(0.00) | : 0(0.00)
2 16 14.15(8.21-2438) | 6(37.50) 2(12.50) 0(.0.00)
3 71 2527(20.36-31.35) | [ 4(5.63) 23(32.39) | 5(7.04)
4 182 17.57(15.37-20.09) | [ 30(16.48) 43(23.63) 1(0.55)
Total | 357 15.41 (13.95-17.03) [ 90(25.21) 71 (19.89) f 7(1.96)

https://doi.org/10.1371/journal.pone.0303508.1002

& 5-3 2023 FK MO OF > 4 [BHEER ZEEFRERIE B PT-IgG LNLDZR(L
Seroepidemiology of pertussis in Huzhou: A population-based, cross-sectional study
Table 3. Changes in PT-IgG levels after completed the full 4 doses of pertussis vaccination.

group GMC Anti-PT-lgG<51U/mL Anti-PT-1gG>401U/mL Anti-PT-1gG>1001U/
Number | 95%CI |F P [N(%) [ P N |7 [p N%) |z |P

Post-vaccination (Y) | 24077 | <0.001 123263 | <0.001 127563 | <0.001 - |02

<07 |38 131.56 (23.45-4247) 3089 | 18(47.37) i 1263) |

0.7-1.47 41 27.04 (21.59-33.87) 0(0.00) | 15 (36.59) | 0(0.00)

1.47-2.43 | 52 15.64 (12.62-19.40) 9(17.31) | 7 (13.46) | 0(0.00)

2.43-5.59 |51 9.04(7.35-11.12) | [18(35.29) | 3(88) | i 0(0.00)

Total | 182 17.57(15.37-20.09) 30(16.48) | 43(23.63) [ 1(0.55)

https://doi.org/10.1371/journal.pone.0303508.t003

QDU F iEiEm# LIt PT-IgG &L NI (X 5-2)
- FEELIHOMNBEX DT EIC GMC (A8, & 2 BT LD 3 B EDSH GMC BABRICEN DT,
- BBOEIOENNIC DN T, 1 PTG DITERERFERISIBMNUIZ.
- 4 [OHEREE T (HERBROBMBENRVEE, PTG LANLEBERGERICHD (F5-3),
@YEIRCIHESESS (15~49 %) TIED PT-IgG LAV (K 5-4)
= 5-4 2023 FFK AN 1FEIRPIRESRED (15~49 %) LD FfERIEHXb1 PT-1gG L)L

Seroepidemiology of pertussis in Huzhou: A population-based, cross-sectional study
Table 4. Distribution of PT-IgG concentrations in women of childbearing age by age group.

group ] ~ GMC Anti-PT-1gG<5IU/mL | Anti-PT-lgG>40IU/mL Anti-PT-1gG>100I1U/mL)
Number  |95%CI  |F P N(%) 7 P N(%) x |p N(%) 2 |p
Agelyear) | 12194 0091 0545 0909 | - o002 | |- |oon2
15-19 24 8.15 (5.90-11.26) 13(54.17) 2(8.33) 0(0.00)
20-29 35 | 9.86 (6.75-14.42) 21(60.00) 13857 3(8.57)
30-39 50 6.67 (5.96-7.47) 26(52.00) 0(0.00) | 0(0.00)
40-49 55 7.34(6.25-8.63) 30(54.55) 0(0.00) | 1(1.82)
Total 164 | 7.71(6.90-8.62) 90(54.88) 5(3.05) 4(2.44)

https://doi.ora/10.1371/journal.pone.0303508.1004



- PERPIREEEMR(15~49 #R) &I 164 BID PT-IgG D GMC (& 7.711U/mL. [MERBMZR(L 3.05% o1z,

- H1 PT-1gG <5 IU/mL DEDEIE(E 54.88%. #1 PT-IgGZ1001U/mL D 20 KDEIE (S 8.57%.
COEBBEHERRE (K s5-5)

<3 E 714 ADDB. $1 PT-IgG K 100 TU/mL A EDEDENS(ZE 1.26%(95%C1:0.58-2.38%)o

- 3 A LD RIE BRRRROHETEMEE 10 A AZIED 9,321 (95%CI : 3336-16039) o

« DERRERDSUVVEFERE(E. 20~29 7% 34,363(95%Cl:6327-66918). 40~49 /7% 22,308(95%CI:1380-
47442). 5~9 % 18,020 (95%CI:1093-37266) (ZTNEN 10 FAHEZD) Thol,

& 5-5 2023 FW M 3 U EOBBRHEERRR

. . Seroepidemiology of pertussis in Huzhou: A population-based, cross-sectional study
Table 5. Pertussis infection level assessment 1n tné populanion agea = 3 years in Huznou LIty, U235,

Agegroup(year) _Number | PT-Ig>100IU/mL | PT-Ig=> 100IU/mL(%,95%CI) | Infection Rate {1_105_,95%(:[)
3-4 [ 84 |0 | 0.00(0.00-4.30) | 12925(38-28977)

5-9 [ 128 [2 | 1.56(0.19-5.53) | 18020(1093-37266)

10-19 | 102 |o | 0.000.00-3.55) | 11309(14-23923)

20-29 | 100 | 4 | 4.00(1.10-9.93) | 34363(6327-66918)

30-39 | 100 | 0 0.00(0.00-3.62) | 11309(97-24395)

40-49 ] 100 2 ] 2.00(0.24-7.04) | 22308(1380-47442)

__?50_ i 100 | 1 | ].ﬂ(}[(!.{]3—5.4§) _____ 17212 (]73-3672?)

Total 714 19 | 1.26(0.58-2.38) | 9321(3336-16039)

https://doi.org/10.1371/journal pone.0303508.1005
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The d I of globulin G antibodies against pertussis toxin and filamentous hemagglutinin in the east of China during the COVID-19 pandemic

18 Sun, X.et al. The seroepidemiology of immunoglobulin G antibodies against pertussis toxin and filamentous hemagglutinin in the
east of China during the COVID-19 pandemic. Human Vaccines & Immunotherapeutics, 2024.20(1). https://doi.org/10.1080/21645515.2024.2331438
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- L PT IgG. #LFHAIgG &6, P2 @ 20.0 IU/mL Kid. BB : 20 ITU/mL U b (FeyZB51HD) .
B : HLPT1gG280.0 IU/mL T. 1 FLURICEBXRESE D OF 2 KigE

TR
& 5-6 2019 F 6 A~2022 F 12 AlT#AEROBBEK PT Ak, #1 FHA FUADINR

The seroepidemiology of immunoglobulin G antibodies against pertussis toxin and filamentous hemagglutinin in the east of China during the COVID-19 pandemic

Table 1. Distribution of anti-PT IgG and anti-FHA |gG concentration in the study population.

Variables

N

Anti-PT antibodies
GMC (95% CI) (IU/mL)

Anti-FHA antibodies

p value GMC (95% CI) (IU/mL) p value
Age(years) 000 .000
<1 199 16.1 (12.3-19.9) 17.9 (13.9-22.0)
1-2 316 38.5 (32.4-44.6) 36.1 (31.9-404)
3-4 160 11.5 (7.1-15.9) 18.4 (13.4-23.4)
Female 944 209 18.5-23.4) 27.6 (25.2-29.9)
Vaccination history 053 008
Yes 1151 21.3 (19.0-23.6) 256 (23.6-27.6)
No 76 26.5 (16.8-36.2) 38.1 (27.3-48.9)
Unkown 682 17.6 (15.2-20.1) 28.2 (25.4-31.1)
Registered population 077 712
Native 1569 20.9 (19.0-22.8) 27.2 (25.4-28.9)
Migrant 340 16.9 (13.3-20.7) 264 (22.4-304)
Total 1909 20.2 (18.5-21.9) 27.0 (25.4-28.7)
Cl, confidence intervals.
@ Anti-PT IgG
2: & anti-FHA 19G
miskEHER (X 5-8) .
50
- L PTIgG £H1 FHA IgG MEBER (>200 UML) £
é 35
[F I~ RENRE (39.9%). 3~4 REFN'RIK, €D g2
2
. # 20
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& 0 5
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. Age group
-3 EDER 1,394 A 73 61 (5.2%) THLPT _—
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TgG fB280.0 [U/ml (BREODRER) . HEERRE (S SEEGR PT Uk, 71 FHA SUKISIER
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15+
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2

2]
1

N

o

34 56 79 1014 1510 2020 3030 4049 50
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SNEEEEDON 25,625 fETho Iz,
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The seroepidemiology of immunoglobulin G antibodies against pertussis toxin and
filamentous hemagglutininin the east of China during the COVID-19 pandemic



& 5-7 2019~2022 FF#nfERDEHBE IREHTEIE

The seroepidemiology of immunoglobulin G antibodies against pertussis toxin and filamentous hemagglutininin the east of China during the COVID-19 pandemic

Table 2. Estimated underreporting by age group in China in 2019-2022.

Age Group N. of Subjects Anti - PT = 80IU/mL Estimated Rate (%) China Rate of Notification (n/100,000) Excess Incidence *
3-4 160 6 38 2.2 1728
5-6 119 6 5.0 43 1175
7-9 139 6 43 28 1550
10-14 196 7 36 0.7 5492
=15 780 48 6.2 0.2 25625

* Number of times the study incidence exceeded the reported incidence.

5) HEIDEEKDIIF>ORR
o~ 1 %5-8 FEDIFAEOKEK
(1) BREEDNTVS DIF > OREHEEBER JEon mmngoomnnuen

s < R E & B %95 i A = F B ST A E B RS S DT
@DT&P 3 EIE'.EI" (D&% ﬁ:’f‘fﬂﬂﬂﬁ H IJ,Z >J7Y 76&4’% /Jl:EII:.'% ), 0 F> Tab. 1 '1'|.<-<."-1':.i size of primer sequence and amplified products
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BEBKDOF> 40 ULLE, STFUPDOFS 0 UME B T T
SEDUF 401U EONBEEE. e ey
“RIRE YD 5% R & == ®

FGEHR : CMCC58003 (CS FR. B5-10%") (1951 FEILRDELLE
BE | RHSHE) OB (1964 4 L/ i
FroBERZEEDEIR OF 64—21) F)),

BR  MTER. > IEBRELRRODBECKD PT. FHA O
B EIVE, PT. FHA SOBMHED S, ST/ OB o 54 e
BRO 85%LLEET B, Ve 2 Wi

ﬁrr, ;m\‘

MBS EIE : ALY S FFIILIILTILFE KR B TN
‘\____H T T '.'__/_/ 164
TRSEL. BERIBMUEZRETRRET D, P

5-10 CMCC58003 (CS #) £4°J LA
WENST ) LS —T > XOREE (Béfi7:Mb)
thE S B E E A AR ST E R RERE DT
Fig. 5 Whole genome profile of CMCC58003 ( CS) strain
9 fE cDC MBEHKX EEREFPA] https:/www.chinacde.cn/nip/kpyd/xjxcrb/brkpsf/
0 IRERMAEERXS DU PRERESDOF > TMEARRIEZRMA] 2020 F£R=50
https://ydz.chp.org.cn/#/item?bookld=3 &entryld=5025

2 A PEHBRREE AT AR ERERERED T PEEYSImFLE,2023, 36(12):1419-1424, 1429,
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@DTaP-Hib 4 IERS: IWEEMIRBEEXS IFUTVBEREANET (LA b BEREDIF>
H183.4.5,18~24 0 REE (Gt4E). BE&. #3007t (¥6FH) /E.
HUg : DTaP DOF> (FIEEREUD) @ 1HE1E2 0.5 ml PICEEREAKRDIF> 40U L, T5F
UF7D0F2 301U L BIERDOF> 401U Bl EZ2EH.
ANETAIRbEDOF> 111 EIE 0.5 ml I > TILIHE b BRESHE 10 igd L2 S8,
DTaP DOF I EBR CTANET A ILA b IO UF UMK BRIZBHE L. BHRNIES,
GDTaP-IPV-Hib 5 HERE?: IWEFHERERX%> I U VRER+ANELRUANET 1L b BURES
DOF>, K123 4,18 A, FoFER3 4.5, 18 0 AEE. BEN 600t (¥91.250) /E.

- FFRTEY ) T & Pentaxim DF (2011 & 5 B _E£H)

- SV PHREOEMRE RS T U VRERANE R ARE D OF BB RTNEI (LA b B
DOF> (RIGHZIREA]) ZBMRL. 0.5mL EHRNES.
FEMERMSY | BEZYUR PT 25 pg. FHA2S pg. =I5 U77IJ0F > 30 1IU AE. BHERTDIF> 40 1U L
. RNEERUADAILR 1 B (Mahoney #K) 40DU. 2 B (MEF-1 #k) 8DU. 3 B! ((Saukett #k) 32DU.

1> TJIVIHE b BIRAESHE 10 g, ESERIERSY > ) U8B 18~30 ug.

(2) IEEFREIEER, DTaP DIF > aH< DEE
IBIECE3FH  GAKDIIFE &% 3 . 4. 5. 18 1A (£ 4@, 18~24 hANERK).,
- SIOFUT BBRDOF > (E LR +6 mbSIC T —RY—i5EHD (£50).
- BRRRENSRE, FVE. A FICERA\OEEERMOEEZN H DM, FIRLTLRL.
jEER
- EFRHFETE 2022 F. BEEIBEOERBE T OIS NIP DDIF ARER(E 90% M .| 2
- WHO [F[E®D DTPI. DTP3 FRHHEAERMEFEMEL 2011~2022 FINT 99%. ]
DTaP DU F> %< 3#EH&
O2BEHE DT I F 2 ICHEATRDEE ?
- 1978 FEDTwP (REHABERK) BERIE. MEAIE. FETENKIEITERD .
- 2007~2013 £ cDTaP (FEMIRER®) (CB1T. TOREBEENIEM.

2 Y ) Jqtt [RMEEREE R CEEREI R b BRE IBMATE (E4) BEEE] 2024.1.10 tRETHR
https://www.sanofi.cn/assets/dot-cn/pages/docs/your-health/vaccine-publications/202403 14-imported-pentaxim.pdf

Pentaxim Z3ZEHBAE https:/www.campus.sanofi/dam/jcr:0122d43 1-c4d3-4062-8eeb-096e52¢00072/Pentaxim%20SG%200321.pdf
B BRI 2022 £ (PE/ILELENE 2021—2030 ) FHEIHRES 2023.12.31

https://www.stats.gov.cn/sj/zx{b/202312/t20231229 1946067.html

24 WHO Immunization China 2023 country proﬁle 2023.7.17 https://www.who.int/publications/m/item/immunization-china-2023-country-profile
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QARBIRIIF UMBEH

2017 fF 10 AHERRERRERFTFOIRSI D FAE T, REREEMRIFER EREEY R AT AR
DTaP DOF > DIMBHEE (SRS EHHIBA, 10 A 29 HEREREERES CEREESTEE (R
EOERGEREE) AU, LK, BE. TRICHEEOREREEMRIRER 252,600 & S HEER
SRR 400,520 Bl ZENBHMEREIEE U, RREFAE & SR RIEEE (CBNEEEDEE.

— —EB(CIERERENR I DIREE N B SO,
3 COVID-19 ¥R T DIFIEDIEH & B IIETE
» 2020.1.25~3 B LA, COVID-19 TSN T DAREBE LDBEIFBREMIGLNIL 1 ORMISH,
HepBl. BCG. ERIR. WERUNDDIOF AZAEMEIE SN, $EZER(FH 85% (KT, EZEHMART
vWFIYITDOF ARENEREN. BF 10 BRFTICEAREETOTSLADDIF>D 93.9%. T
DD T I F > D 96.2%hEE=NIZY,

(3) BE DTaP DU F>DRERME (2012 FiTd) *°
- AI&E CDC ORNERSHILRKIBEYE DTaP DU F > ZHEHEE U Tz E#% 3~5 hNADELIE 3,235
e T—RI—BEBUITER 18~23 WADLNIR 3,198 BDHL PT Hifk. #i FHA HiAEzRA. Bk
RS « MBS 3,235 %4, 2 [MB#EIE 3,192 &, 3[EBEE 3,133 & (DN 9,560 [B]) . EREREIERE S
T —R5 —I1EEEIETER] S 18E 30 BRR(C 13 floMmRZHEL . Tz AlE.
(FREnfIERAE] HEERCIREDHS . HLTHARZ0.11U/ml, 1D H4AZ0.11U/ml 1 PT H148220 ELU/ml,
1 FHA $14A220 ELU/ml Z[ZE5& 9 B,
EEFNCBEDBE . BREROTUAL NILIMEERIO24 BIBINZRIEE 3 B,
TR
- BERERIERION FHA FUABMESR(E 0.88%. 1 PT HURIF IR TIRM.
BRI 3 CHEFER O FHA FUARBIEE (L 46.02%. #1 PT HUABRERE (L 95.58% (% 5-9-1).
- B ERIOMETASATITREE (GMO)(E. #L FHA HUAN 3.41 ELU/ml. #T PT 14K 3.43 ELU/ml,

EHIR s 3 MIZFEZO GMC (E. #1 FHA Hi4AH 24.91 ELU/ml. #1 PT UK 64.59ELU/ml (3K 5-9-2),

> [EmAREESEHEAS ANEEAREERNER SRR ERER | BREREES HP2017.11.3
https://www.nmpa.gov.cn/yaopin/ypjgdt/20171103224701383.html
fi[E CDC. #EHt Mﬂlﬁ?'ﬁﬁ*éﬁﬂ’\]ﬁEIEEZ‘:@@*H?EI‘@EMEEJ 2018.7.26 https://www.gov.cn/xinwen/2018-07/26/content 5309449 .htm
26 Sun, X.et al. The seroepidemiology of immunoglobulin G antibodies against pertussis toxin and filamentous hemagglutinin in the
east of China during the COVID-19 pandemic. Human Vaccines & Immunotherapeutics, 2024.20(1). https:/doi.org/10.1080/21645515.2024.2331438
27 Jing Wu , et al. Effectiveness of Catch-Up Vaccinations after COVID-19 Containment — China, 2020. China CDC Weekly, 2020,
2(50): 968-974. https://weekly.chinacdc.cn/en/article/doi/10.46234/ccdecw2020.262
2 RN IRM TERRE B B 1% - BRI KB SR N T 21 R e R AR 7T R EE Al %9%,2013,19(4):308-311
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- J— A —RIEREIDI FHA FUARBRHEER(E 12.39%. 1 PT FUARSHER(L 46.90%.
BRI 3 MHEEE O FHA FRSEEER (S 80.53%. 1 PT FARISERER(E 90.27% (K 5-9-3),

< 5-9 HE DTaP DOF > D&ERYE (2012 F£i1I148)
RN TR TELRPE B HIZ- A WR-IA X Bx SR m i T 2 R B R AT P EEE A% E,2013,19(4):308-311
7= 5-9-1 Bt EistE(#al~3 EB) a0 IETvAE EfE SR

B REEH St
BRI (%) B4R (%)

& 5-9-2 J— X5 —#1E(4 IR A OIMBETINAIERR

J— 25— REEN Gt
IS HEER(%) IRERE(%)

Z 5-9-3 Big R EiE (#)d~ 3 [OH )i O MEH AR AT ITRE (GMC)AIERSR
b=t BRSNS

& 5-9-4 J — X5 —#1E (4 BB A& DO IMETUARAITIDRE (GMC)RIERR

T—-25—%% IR

(4) HBROVFERDEBDIF 2 DMRODEIR?
[HRE DTaP DO F> (34ER) vs Y J J 1 # 5 EBRED I F > Pentaxim (A EEE) 4 BHER/MG

DHAEL AN)LEEER] #EMNCDC @ Yin Z K53 2020 AT EEM Quzhou T TDIAFT
- tAE DTaP JOF IR DRBIBBDERNHIBR(C LD ED TRV EE R T,

2 Yin Z, Zheng C, Fang Q, Wen T, Wang S, Li J, Gong X, Xiang Z. Comparing the pertussis antibody levels of healthy children
immunized with four doses of DTap-IPV/Hib (Pentaxim) combination vaccine and DTaP vaccine in Quzhou, China. Front Immunol.
2023 Jan 6;13:1055677. DOI:10.3389/fimmu.2022.1055677. PMID: 36685526; PMCID: PM(C9852981
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HEEARRIED DTaP DI F> (HBERDIF>) ORER

- BiEStt. Ov MCKDERFEDZIENED.,

- PT. FHA BMC. /I\—FOF > (PRN). #REFIM). MOMEBERENSENTLE (T 5-10) 2
& 5-10 FEERNEED DTaP DUOF 2 (HBERDIF 2 )RICEFNTVWEYIINOE

Xu'Y, et al. Characterization of co-purified acellular pertussis vaccines.

NCBI GI Sequence

Order Protein name identifier Mass (Da) pl coverage (%) Function Localization

1 Putative outer membrane ligand gi|33592249 137111 6.26 22-32 Uncharacterized Outer membrane
binding protein (BipA)

2 Filamentous hemagglutinin (FHA) ~ gi|518079040 239347 859 18-36 Hemagglutinin QOuter membrane

3 Pertactin (PRN) gi[72539781 68635 6.65 28-46 cell adhesion Outer membrane

4 Autotransporter subtilisin-like gil408414445 99673 9.5 35-48 Hydrolase, serine-type Outer membrane
protease (sphB1) endopeptidase activity

5 Pertussis toxin 51 subunit gi[33594638 30127 697 57-72 Virulence, NAD+ ADP- Extracellular

ribosyltransferase activity

6 Serotype 2 fimbrial subunit (FIM2) gi[33592254 22448 839 58-64 cell adhesion Extracellular

7 Serotype 3 fimbrial subunit (FIM3) gi|33592658 21903 9. 58-69 cell adhesion Extracellular

8 ABC transporter substrate-binding  gi[33594007 33389 5.99 51 cell adhesion, metal ion transport  Cytoplasmic membrane
protein

9 Sulfate-binding protein (Sbp) gi[33592122 37891 7.82 68 Secondary active sulfate Periplasmic

transmembrane transporter activity

AEAE

- XI5 1 2020 4 9~12 BHT
4 [BHERE LTz 9 AR O/ 953
ABBR 512 Ao TR 411 AN).
— DTaP-IPV/Hib &% 590 A.

DTaP &% 363 Ao

- FUNEE 20 IU/mL A EZ 51,
Nt EREE U,
R (Fs5-11. Ks5-11)
PT-IgG @ GMC : DTaP-IPV/Hib &f
7' DTaP 83k D EE2EFRATHIE,
2BFEBRECON TR LTz
M. DTaP D 72-96 " B#ED
GMC (D3 hCEEN.
FHA-IgG @ GMC : DTaP-IPV/Hib
B¥0 DTaP 83D MC KDEIAXRT

DEFHATHIE,

7% 5-11 DTaP-IPV/Hib &% & DTaP 83D BEHXFUAD GMC
Yin Z,et al. Comparing the pertussis antibody levels of healthy children immunized with four

doses of DTap-IPV/Hib (Pentaxim) combination vaccine and DTaP vaccine in Quzhou, China

DTaP-IPV/Hib (n=590) DTaP (n=363)

Time since last
dose (months)

No.of sub- | GMC (IU/mL, 95% @ [
jects &)

No. of sub- GMC (IU/mL, 95%
jects cn

1 36 9891 (68.25-143.30) 45 33,14 (23.19-47.38) 4.26 | <0.001
12 84 63.13 (53.85-74.01} . 64 1332 {10.16-17.47) 9.90 [ =0.001
vl 121 45.46 (40.10-51.53) 58 1151 (9.05-14.63) 10.13 | <0.001
36 nz 1391 {11.97-16.16) . 49 583 (4.24-8.02) . 559 =<0.001
48 135 1038 (9.04-11.91) [ 72 447 (374-534) [ .27 <0.001
60 53 8.88 (7.40-10.66) 19 426 (263-689) 292 0.006
2-96 49 817 (6.34-10.54) . 46 487 (381-622) 295 0.004
FHA-IgG
1 36 149.30 (10590-210.30) [ 45 6621 (44.74-98.00} [ 307 0.003
12 84 5832 (48.78-69.74) 64 2569 (19.42-33.97) 493 <0001
24 121 53.46 (44.45-64.28) . 58 17.81 {13.17-24.07) . 647 <0.001
36 nz 48,43 (39.40-59.52) [ 49 1027 (6.35-16.60) 595 <0.001
48 135 4822 (40.93-56.80} 72 850 (6.55-11.03) 11,65 | <0001
&0 53 .76 (27.51-43.92) 29 761 (476-1218) . 591 <0.001
72-9% 49 3230 (26.18-39.85) 46 11568 (837-1629) 521 =0.001
PRN-lgG
1 . 36 319 (256-3.98) 45 49.77 (32.69-75.78) 10.85 | <0.001
12 B4 3.36 (297-3.81) 20,78 {16.20-26.67) 1313 | <0.001
24 I 121 370 (3.334.13) 1519 (11.11-20.78} . 10.54 | <0.001
36 n2 3.08 (268-3.54) 9 17.01 (10.87-26.62) 943 <0.001
48 135 249 (24-2.77) . 7 16.45 (11.30-23.95) 1214 | <0.001
&0 53 238 (1.94-2.92) F 2246 (13.54-37.23) 840 <0.001
[ 72-9% 49 288 (2.37-3.50) 46 20,16 (13.35-30.46) 877 <0.001

“the value of t test in each age group between the DTaP-IPV/Hib group and the DTaP group.

30 Xu'Y, Tan Y, Asokanathan C, Zhang S, Xing D, Wang J. Characterization of co-purified acellular pertussis vaccines. Hum
Vaccines Immunotherapeutics (2015) 11(2):421-7. https://doi.org/10.4161/21645515.2014.988549
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DTaP-IPV/Hib B T (HEMR (TR AEET 00 ATPT e

1504 100+
. DTaP ¥l 72-96 " B#%&(ChH T xs - DTaP-IPViHib § ao-E_ ~ DTaP-IPV/Hib
gmo- - 'g il + DTaP
MM (PT-1gG EEMERD) . = z .l
= 504 3
(U] a
PRN-IgG @ GMC : DTaP-IPV/Hib £
0 T T T 4 1 0 T : T < T 1
BE(2 2.49~3.70 IU/mL T, BERIAE e T e Wl T " Months ater bnunization

8 & (FARREA U 5-12 DTaP-IPV/Hib 8%& DTaP
B¥OBEHEX IgG M GMC MZAE  Yin 100

Anti-FHA 1gG

DTaP ¥ T(350Z | BN 49.77
IUmL & TDEBA L 24 HARIC 15.19 TUMI ERRIEZ Lk
BIFIBUEINL., UFEERERUTE,

Seropositivity rate (%)
g
A

- HLPTIgG IBERDEFEMNESI)L (K5-12) TIE. DTaP-IPV/Hib D% % Moi"m aﬁaffmnm{fm %
MDA GMC (& DTaP BE K DEEM D EM. TDERRE(TEHRL U, . .
72 MVBBICIE 2 B GMC [JFIRIE & 1o To T E ARz, - e
SEOEEBTYF S HRADRE gi- T
 BAHMOOFY (DOV NS~ MR ZFAL. PT. § }
FHA. PRN ZSOEHEIT ST 2M%L. FHEETOSS AICH 32 N —
DTaP 2¥OBEHK IgG DB 4R
RELD] FPRN (\—55F>) Fith (5-13) ¥ Vin7etal
SI—STK Longhun Ma BB(C&B e, WAREARTY —— T
FSOF PT PR EECHET B, 1 FHA 516k (RS5) D
DI B OWSREDME e, BV IHED MRS § | . "
B4 PRN JUADTFIENERIE &S B, —5T PRN SB[ ,F,*?A“
LTHO. E5RBMFENI NS, 3
SEIDXiHITEBARADBE RO HEE 5-13 aﬁfﬁ;;’;g;lh;zva% SHRICHT S

N e BYUARDNEIEE L Ma,et al
SEOHEDEEROARTOTRER . SE. KAZEL i

W TRENLEN D TVWBRC ETH D, FRMBFATDERENS. EROBELIHREIIEIRDRS
BEDT LK —BITHDT ENEEEINIZ, IRTEIE. COVID-19 IR FTE M U PCR BRE(C KD BLED
HIRENMOP LR UTVWBER TS D, BEOENNE—TEHERES DENL DB,

31 Ma L, Caulfield A, Dewan KK, Harvill ET. Pertactin-Deficient Bordetella pertussis, Vaccine-Driven Evolution, and Reemergence
of Pertussis. Emerg Infect Dis. 2021 Jun;27(6):1561-1566. doi: 10.3201/eid2706.203850. PMID: 34014152; PMCID: PMC8153889.
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PEERE DTaP DOF U EHBERTIF > TH O AN —EET . NRIFFEIMNEN VDM
ZHF D, FIEHIERR(E 1950~60 FRDEDTH D IEFHLAK U TVWDREHMEDE U ptxP3 ¥R EDTEEN
E2TH D, ptxP3 BrD—D [MT28 LiBOO—>32] (&, 2019 SFEEHNSHEREZFUL(C. COVID-19 Xt
SREADIFEZFERNMAT T MT195 (CEBSHD> TEZ LIz EH DN, BRADBSIZIT TR HEEDS
SHLERENTND, 272 5 BOBRARE TE. BEEEOIIOS1 RITHEZEDRERS 30%TH
D, TEROMFHERELDIEMETHD (9 R—ZS8),

TEROBEEZOFMBIETELE. 2019 FHV2 A 2020 FHV 1 AL 2021, 2022 F(F& 2 ATHDEH
2023 (3 4 A 2024 FE(F 1 A~4 AD 4 HhARIT 20 A (2023 £ 11 A~2024 FF 4 HOFFRTE 23 A)
& RTHENRBELTWVD, FEUHIEECDOF U IEERMRBEOHER THD LI/ENTHD., &
IB(CEBRIFETHIDENUINC, FITROEBKEOSMENLUATL D8RI (C/2D> TLDEEEEN DD,

BARDOBB%DOF > (FIRDEREDOF > T, BBEIDAEROVODEZ DRIT (EHDHY. COVID-19 IR
HARIHR (S/NEDREBKENMET LTV & BHEDEERNS IRD, SFXSFTRERURNMFEIAF
NTVWBEEZIBNDZENS. FETHRITLUTND pxP3 HREDRBERIB DR WRHTRAT U5
a. ARZESTFIONMNEE(CIRD,

FETEFRLVLBEEXRTIF NN DO RFRERE(CH DN, FTk. EE (CEFEIZRF[MNHIN DIz,
WITOOF > OYEHEEZ A 2 1 A° 6 BICRHD. 6 kIR \DENEEZF ORURR N HZE LD
EiEE> TS,

5-2. REOFEOMR EV71 DI F > OHREHFRDIHR

* 2008~2015 &, HEDFEOREH (T 1,380 A, FEFRERIIFL 147/10 5, EREHIEHKI 13 5
5, FETC(E 3,300 AZHEBZ TULNES,

« 55 57 BIZI&E. EV71 1Y 44%. CV-A16 I 25%. EDMDIT>FOTAILAN 31%TH DTz,
- EV71 (FEHERFID 40%. FREHID 74%. FETHID 93%%& 5D TUNV,

— BfEb. FETEKEEBE UtEREID EVT1 DOF ARSI, 2016 £ 3 Bh SIEERA.
I>FOYMUVR 71 BREEDOF> (b bTEAMR) PEEFRIZREZEYFAFTARFER.

2 Hifs 12024 £ 4 BEE 3 58 FED COVID-19 BRI EEEBIES. FETHIDZIE ver2.0]
https://www.kansensho.or.jp/uploads/files/topics/abroad 240418.pdf

Cai J et al. Domination of an emerging erythromycin-resistant ptxP3 Bordetella pertussis clone in Shanghai, China. Int J Antimicrob
Agents. 2023 Jul;62(1):106835. doi: 10.1016/j.ijantimicag.2023.106835. Epub 2023 Apr 30. PMID: 37127126.

33 iE CDC THERRTGES R OENRZERS 71 BREREERERIERE] 2016.6.8
https://www.chinacdc.cn/zxdt/201606/t20160608_131032.html

¥ EVTI ANEEDOF > REEZFRIZREZEFEIAITAT HP https://www.imbcams.ac.cn/cpzx/cpjs/content_ 4684
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- BEHK : FY23K-B AR, EV71 D)L CATERBE (FEDERTITIR) 2008 ELZHAERHZOIBE
JEENR £ DB~ ED EVI DAILRICREEDHDE (1 METIC 2 CHEREZHER)
-RUE . 1 @205 mL RICT>FTOTAILRA 71 BERE DO F 2 HHFUA 3.0EU U EOHEZER.
- 1@ 05mL Z | NMAMRT 2 BFRNRS. B&E. 200~300 7t () 4~6 FF) /E.

2014~2021 fFEREATD EV71 DIUF > DOREHR. FRORDREREFDIHF®

- 182 (Fyjian) & CDC WP EEFRFHEIRIBFRS AT LDEHRNS. BREED 2014~2021 &, 0~14
5T 23,658,364 ADT —S &3,

- FBEAT(E 2017 F:2> b EVTI DOF ATEIEERA,

- 2018~2021 (T 5 mARMD/NEIC EVTI DO F > 7% 2,177,931 [BHEFE, 2 [DHEFETT 73RI(F 54.82%.
CSAENR : DUFMART2014~2017 FE(11,493,211 A-FF). T A% 2018~2021 £5(12,165,153 A-£F)

- BAER . FAERBRE (ID)=EREIB D HEMD OF4A F/z (T T OFVERREAB D A -FEDEET*1000
TR
OEVT1 DUOF M TRFRORFARE, ARMES, EEEH, ETRIBWMECHY (X5-12)

- EV71 DOF T A&, TEFIEERA (X2=58,807.25. p<0.001).

- ABt#t. EREEZ. FETEEAME(CRINX2=499.66. p<0.001).
* 5-12 {B24 0-14 D EV71 DU F>#, FDUFOROFREORFERR. AKRY. EEEM. Fry

Immune Efficacy of the EV71 Vaccine in Fujian Province, China: A Real-World Analysis of HFMD. Vaccines
Table 1. Comparison of HFMD incidence rate and number of severe cases before and after the EV71 vaccine intervention in Fujian Province.

Case Number Incidence Rate Hospitalized Cases Hospitalized Cases Severe Cases Severe Cases

Grou, Person-Year Deaths (N
. N) % N) %) ™ (%) o
Intervention group 12,165,153 206,536 16.98 16,33 791 57 0.03 1
Noniervertion 11,493.211 372,243 3239 26,318 7.07 1004 027 22
group
Total 23,656,364 578779 24.46 42654 737 1061 018 23

QEEF. ABR. ERE. FECDARZSEM 5wk, DIFNAKBEICHLY (X 5-13)
- 5 RATEDAEGIER 529,703 il (£AKD 91.52%) . FEEZ 54.05%o0.
ABT£% 39,606 5 (A 92.85%) . EAEMI 1,021 6l (F 96.23%). FET 22 Afl ([ 95.65%)
- RIRFEETBAE (PR) 49.58%. BM4IEE (IE) 1.99. ABTFBAE 44.20%. BRIMHEEE 1.79.
SR PR 94.81%. BRIMEIEE 19.27. FETFRHEK 95.57%. BRYMEREER 22.59

3 LiJ, Xie F, Lin G, Zhang D. Immune Efficacy of the EV71 Vaccine in Fujian Province, China: A Real-World Analysis of HFMD.
Vaccines (Basel). 2023 May 4;11(5):944. https://doi.org/10.3390/vaccines11050944. PMID: 37243049; PMCID: PMC10222025.
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- EV71 ODOF 2 HEEF. EELETRTTFHICEDAER.

& 5-13 18124 5 MKiED EV71 DO F V8. DV F O HOFHRNFEORFRE. AR, EEEM. FETH

Immune Efficacy of the EV71 Vaccine in Fujian Province, China: A Real-World Analysis of HFMD. Vaccines
Table 2. Comparison of HFMD incidence rate and number of severe cases in the population aged 0—4 years before and after the EV71 vaccine intervention in Fujian Province

o Persen- Case Number Incidence Rate Hospitalized Cases Hospitalized Cases Severe Cases Severe Cases | o
Year (N) (%o) (N) (%) (N) (%)

Intervention Group * 5,079,054 186,297 36,58 14,858 7.98 54 0.03 1
00- 1067588 24,200 2267 1891 781 12 0.05 0

01- 1,047,911 66,489 6245 5433 817 2% 0.04 1

02- 1,068,158 10,834 3823 3387 829 9 002 0

03- 973,339 34193 3513 2631 769 4 0.01 0

04 922,058 20,581 2232 1516 737 3 0.01 0
NO”’E:ED’;”““" 4,720,597 343,406 7275 24748 721 97 028 21
00- 982,260 52,966 52.92 4066 768 214 0.40 2
01- 1,004.465 127,012 126 45 10,007 788 397 0.31 10

02- 1,012,532 77,913 76.95 5362 6.88 184 024 7

03- 881,756 54,822 6217 3529 6.44 15 021 1

04- 839,582 30,693 36,56 1784 581 57 019 1
Total 9,799,651 529,703 5405 39,606 748 1021 019 22

Note: * In the intervention group and non-intervention group, 00—represents age < 1 year old; 01—represents 1 year old < age = 2 years old; 02—represents 2 years old <
age = 3 years old; 03—represents 3 years old < age = 4 years old; 04—represents 4 years old < age = 5 years old.
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Table 4. Changes in HFMD pathogenic dominant strains before and after the EV71 vaccine intervention in different

92.96%. SBLLE 1.67:1. TEEYE 81.15%  posuatons n uian Frownce
(EFl_C‘(j: 2 EELX—F(IE%b“%L \) . Nen-Intervention Group Intervention Group

Population Group Case Proportion EV71 CoxA16 Others Case Proportion EV71 CoxA16 Others

I - JEC 3.12%, EBAELER]

Age
04 13671 9402 %697 1972 5331 9363 9145 852 1937 7210
61.68% (3R 5-13).
59 801 551 4469 2097 3433 798 779 1252 2288 8479
A s NP 10-14 59 047 2464 1594 542 77 075 169 155 7273
- MABDELRDIA)LADIER : EVT1 o
Male 9255 6365 2775 1979 5246 6233 G083 842 1949 7208
0/ 35 0 3k
(& 68.28%i@A . CoxA16 [ 0.86%i8K Female 5286 3635 2826 1973 5201 4005 3912 954 1978 7069
/J \ « — Qccupation
W ZOMOIOTA0)LAE Chigrenlving alhome 12,335 8484 2610 1840 5950 7772 7591 848 1155 7397
” Nurserychidren 1985 1365 3809 2861 3330 2189 2138 978 2727 6295
36.81%IEN0 (X2=1459.52. p<0.001), Students 220 151 3909 1682 4408 277 271 1227 1861 7112
Conditions
T AED EVT] BRIV : 0-4 7% Mild 13805 9494 2608 2051 5341 10196 9959 B89 1960 7152
Severe 723 497 6210 595 3195 41 D40 244 1951 7805
68.41%. 1RBEI'R 74.32%. EJE) Died 13 009 @31 760 000 1 001 000 10000 000
Hospitalized 14541 10000 27.93 1977 5229 10238 10000 886 1960 7154
N :
86.07%. FET(d 100%iHA* L
Street 36390 2538 3073 1669 5257 2503 2464 12 1764 7115
y =% . T 9129 6278 2714 2080 5205 6154 601 778 2082 7160
- TTARD CoxAl6 REFUBENNEK : 5-9 7%
Countryside 1588 1082 2557 2154 5290 972 949 288 2130 7582
. o Unknown 134 092 1343 3284 5373 8600 084 1460 1985 6558
8.15%. BIEHITIE 2.28 5.
Total 14541 10000 2793 1977 5229 10238 10000 886 1960 7154
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Immune Efficacy of the EV71 Vaccine in Fujian Province, China: A Real-World Analysis of HFMD. Vaccines
Table 5. Trend of HFMD incidence rate and number of severe cases before and after the EV71 vaccine intervention in Fujian Province.

s Person- Case (N) Incidence Rate Hospitalized Cases Hospitalized Cases Severe Cases Severe Cases Deaths (N)
Year (%q) (N) (%) (N) (%)
2014 2,846,514 11,072 39.02 8416 7.58 333 0.30 6
2015 2,909,478 85,982 29.55 6374 74 331 0.38 6
2016 2,859,932 87,528 30.60 5527 6.31 73 0.08 2
2017 2,877,267 867,661 30.47 6001 6.85 267 0.30 8
2018 2,958,356 94,765 32.03 7419 7.83 28 0.03 0
2019 3,036,193 51,013 16.80 4113 8.06 10 0.02 1
2020 3,085,302 26,682 8.65 2185 8.19 4 0.01 0
2021 3,091,611 34,076 11.02 2619 769 15 0.04 0

@DOF > REmNEOFROFBFEER, BEEEHRDOEFZ EDEL (X 5-15)
- EV71 DOF N AR, FEOROFEER, AR, EEBH. FLTETRD

< FAE 12014 £ 39.02%0 —> 2021 FF 11.02%0. 71.7%iA (X2(trend)=86,699. p<0. 001).

- ABeER 68.88%imA . EBAEEZER 95.60%mA
FETEA(S 0 (T (trend X2(trend)=393.73. p<0.
001),
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