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Abstract: Objective To determine diphtheria antibody levels among a community-dwelling population in Fujian
province in 2018. Methods We used stratified random sampling method to select a 0-61-year-old community-dwelling
population (15 age groups) from 18 counties of Fujian for survey and serum sample collection. We tested for IgG
antibodies against diphtheria antitoxin using enzyme-linked immunosorbent assay and analyzed positivity rates and
geometric mean concentrations (GMC) of antibody. Results A total of 4 925 subjects were included. The overall
positivity rate of IgG antibody against diphtheria antitoxin was 56.16% (adjusted: 33.26%), with a GMC (95%C1) of
0.15(0.14-0.16) IU/mL. Positivity rates for 0-14- and 15-61-year-olds were 77.89% and 28.60% (x’=1197.59, P=0.00),
with GMCs of 0.30 and 0.06 IU/mL (+=45.07, P=0.00), respectively. Positivity rates by age group ranged from 14.91%
(30-39 years old) to 91.30% (2 years old) (trend x*=1109.08, P=0.00). Positivity rates for people who had received 0,
1-3, and > 4 doses of diphtheria vaccine were 24.28%, 74.77%, and 76.56% (x*=1 277.05, P=0.00), with GMCs of 0.06,
0.25, and 0.29 IU/mL (#=1065.80, P=0.00). Conclusions Diphtheria antibody levels were significantly lower among
> 15-year-old community dwellers than among <15-year-old children in Fujian. We suggest developing adult diphtheria
immunization strategies to reduce risk of adult diphtheria.
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IERRIMAZH K& EFWMLRIE MR SHEE
MK, FERAGHERE FEEHAES
REER, RIEEFIL 10% BESE 1951 FEFR
HREEFERE EERRITEIERLZREL68.10/10
73, 1965 FEHFRERAWR B HZMBGEXEKER
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hREHE—ZZ BRHFEDC &EEFAILE
£3 A 5718 A& #EM 15X DTP, 6 A% &
170% B &R {5 X% & & & (Diphtheria and tetanus
combined vaccine, DT),2000 F£{EE & 2-19 5 A8
H MR %5 7K F M B R A BE B MR TR PRI R AR 1Y
%5, BAWRRKRERERERKE TRESE P X
LHTRERE BRI RGN A BB RRIERKE,
AE—THE AR RERERIREIRTE FBT 2018
FREREAHRAHABRLBERITREZAL
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1 AEWNE AMRAEHEEAE, REEEAAOMEENLT
BB, F 2018 £9 ARMA BRI AEERES 9 MTh
ZHEIEN2 M ER, EMERE 15 MNERA (001.23.456-11
12-14.15-17.18-19. 20-24. 25-29. 30-30. 40-49. 50-61 %) #ELIA
B3R, RBEFRAMBEMS SIS AEEHE (B1F
BML BN EE RN CGEMNTE) MLEX (BFEZRA LEE
F). 2 EMBRATHEREBRBAR N=(u, )’ P(1-P)/* 1 E, &
AR R A HE PIRIE 2000 EREA BT ARG RE
KRBT 25 FREY 99%", BXE 36 7K HE @=0.05, S IFIRE 6=0.3%, it
BEHAEN=4 226 EE Xif, REMELSELEN4500 8,
SN HHIEEL 500 &,

2 FEREWEMRARE B AEHERFRFMBEH B0
(CDO) ARBRAARANFBE, BEBAENRERER REL
HXEFRBHRESER, WHARAEXN RMREFHKD 2-3mL, &
BIE, -200CUATRE, 2-8CRMEMHTEERES CDCHEN,
3 EWERN RABBKEREMMINIE (ELISA) RNARREER
IgG #ifk, BB R 196 MiFIKFIZMW BEE VIRION/SERION
~F, %S4 ESR130G, #S7 SHI.BB, B ZE 2020 £7 A,
RFHADEHL (WHO) iR, BRNE R 196 IMIKKE
<0.011U/mL AFXRPAKE, = 0.011U/mL B <0.10IU/mL A& 5
fR17, = 0.10IU/mL B <1.001U/mL AT £ R, = 1.001U/mL A
BR3P LR STISHR IR E = 0.101U/mL # & A B R 1gG iR AL
4 ZEitsr#r RF EpiData3.1 B4 B3EFE, 5 A SPSS20.0 3
HEIT g, AR 196 FURBRER R ERFEHRBEHER
REIRERN 2018 £FEEE SEHEAOFHITIRIL FRLAMESER
=3 (FEWREAMEER X 2018 EHNEFHHEADE)/2018 FEEAD
B, ORACRKEEAR 96 HAMAMRMNARNESR, KA &
WEAEN LR B MR IgG IR LA F K E (Geometric mean
concentration, GMC) K4 8 £ &, 5 F Pearson i X3 T FiR 5

MRRE (ZXT8%R) ZEHEXE BB KER a=0.05

% X

1 BEEMRT KK T
AARLENAN 4925 ZREXRR, ARNER
l9G R RE AR R BRI RERP KB

RIPKTEE 551 & 0.06%. 43.78%. 43.98%. 12.18%;
MK SPAMEZER A 56.16% (FRILBATER: 33.26%) |,
GMC(95%CT) 24 0.15(0.14-0.16)IU/mL (& 1) .

2 EMEHLR KT S 4T

21 R, pEFEINSA GEBR. LR AR
IgG HLIKPRTE =S 54 56.31%. 55.93% (x°=0.07,
P=0.80) , GMC 4524 0.15. 0.151U/mL (¢=0.30,
P=0.77) ; K& A PEANBETIKRAEERS A
56.18%.55.84% (x*>=0.00, P=0.96), GMC % % 5 0.15.
0.131U/mL (t=1.38, P=0.06) ; B. &t A Btk
45504 65.18%. 48.33% (x’=141.29, P=0.00) ,
GMC 4 514 0.20.0.121U/mL (¢:=12.27, P=0.00) (£ 1).
22 H#5H 0-14 15-61 5 ABEEME IgG HIAFEHE
K54 77.89%. 28.60% (x°=1197.59, P=0.00) ,
GMC 43514 0.30.0.061U/mL (+=45.07, P=0.00); &
FERBETIRPATEZE 7 14.91% (30-39 %)-91.30% (2 %)
Z 18 (## x’=1109.08, P=0.00) , GMC 7 0.04IU/
mL (30-39 %) -0.621U/mL (2 %) Za, Fid 5k
REZBEZRAEX (r=-0.50, P=0.00) (F2),
23 RAEXHSA ERERAEXMEH, O 1-3 =47
KDV RESLABAMIGGIRIKHEERS 3 A
24.28%. 74.77%. 76.56% (x*=1277.05, P=0.00) ,
GMC 435814 0.06. 0.25. 0.291U/mL (F=1065.80,
P=0.00) ; 7£0-14 5 A HMERD 54 43.85%.
77.85%.80.09% (x’=93.15, P=0.00), GMC 4> 515 0.10.
0.28.0.331U/mL (F=52.10, P=0.00); # 15-61% A
B PATEER S 31 4 22.84%.33.33%.56.58% (x°=166.14,
P=0.00) , GMC 454 0.05. 0.07. 0.14 (F=139.05,
P=0.00) (%£3).

it

ARBAELERER BEEABTEBRRMER
IgG #RBATEZE 4 55.16% (FRILBHTEZE A 33.26%) ,
LR GMC A 0.151U/mL, 52000 £@E & BHRHLIK
K ME 5 RAEEE, STIRPRTEEMGTIR K E B8 TR,
ERESARFAENIREEERIERSURT XTHE
BEXNREFHRERX WHO LA, ABEH 70% B8 KHEH
RKRE > 0.01IU/mL A H HERERELZIRIT, A
E£HH 90% R B MRHLIRIRE = 0.01IU/mL ATiEE Hl B Mg &
Y REAHEABIRE > 0.011U/mL & ELFI
1£99.94%, A B R ABEM TR RIE, Mitia
NS HI B KRR 1T.28 T 55.16% B9 B M Lk PR =
AR REEL £ B MR w5 R XU
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£1 2018 EEEAHRX ABEAME IgG Ak MK, FEMERSH
o AE TRIP EBO IR ZERP KHE R o GMC(95%CI)
8 AS n % N % N % N o HEE() (1U/mL)
ih X
inig 3028 2 0.07 1321 43.63 1350 44.58 355 11.72 56.31 0.15(0.14-0.16)
X 1897 1 0.05 835 44.01 816 43.02 245 1292 55.93 0.15(0.14-0.16)
s
pi0) 4694 3 0.06 2054 43.76 2058 43.84 579 12.33 56.18 0.15(0.14-0.16)
shE 231 0 0.00 102 44.16 108 46.75 21 9.09 55.84 0.13(0.11-0.16)
T 5
= 2289 1 0.04 796 34.78 1148 50.15 344 15.03 65.18 0.20(0.19-0.21)
% 2636 2 0.08 1360 51.59 1018 38.62 256 9.71 48.33 0.12(0.11-0.13)
&it 4925 3 0.06 2156 43.78 2166 43.98 600 12.18 56.16 0.15(0.14-0.16)
F2 2018 FEELAHXRABEAME 1gG MEKFEHNELLH
s () NE __ERP AR ZERY RERE _ @E  GMC(95%C))
A#  n % n % n % n % £ (%) (IU/mL)
0-14 2754 1 0.04 608 22.08 1584 57.52 561 2037 77.89  0.30(0.29-0.32)
0 324 0 0.00 84 25.93 183 56.48 57 17.59 74.07  0.25(0.22-0.30)
1 346 0 0.00 76  21.97 179 51.73 91 2630 78.03  0.32(0.28-0.38)
2 322 0 0.00 28 8.70 169 52.48 125 38.82 91.30  0.62(0.55-0.71)
3 343 0 0.00 64 18.66 237 69.10 42 1224 8134  0.27(0.24-0.31)
4 343 0 0.00 114 33.24 203 59.18 26 7.58 66.76  0.19(0.17-0.21)
5 305 0 0.00 103 33.77 183  60.00 19 623 66.23  0.18(0.16-0.20)
6-11 396 1 0.25 51 12.88 214  54.04 130 32.83 86.87 0.50(0.44-0.57)
12-14 375 0 0.00 88 23.47 216 57.60 71 1893 76,53  0.27(0.24-0.31)
15-61 2171 2 0.09 1548 71.30 582 26.81 39  1.80 28.60 0.06(0.06-0.07)
15-17 327 0 0.00 128  39.14 172 52.60 27 826 60.86 0.15(0.13-0.18)
18-19 271 0 0.00 176  64.94 92 33.95 3 111 3506 0.07(0.06-0.08)
20-24 311 1 032 228 7331 78 25.08 4 129 2637 0.06(0.05-0.07)
25-29 319 0 0.00 256 80.25 63 19.75 0 0.00 19.75 0.05(0.04-0.05)
30-39 322 1 031 273 84.78 47 14.60 1 031 1491  0.04(0.04-0.05)
40-49 315 0 0.00 248 78.73 63 20.00 4 127 21.27  0.05(0.05-0.06)
50-61 306 0 0.00 239 78.10 67 21.90 0 0.00 21.90 0.05(0.05-0.06)
R 3 2018 FEELMX ABAME 1gG HLIE/KEH DCV REE LR
W o WE  GRE Ry AR KRS B GMC(95%CI)
IR TRERIT e~ % n % n % N % B (%) (IU/mL)
0-14 %
0 71 130 0 0.00 73 56.15 42 3231 15 11.54 43.85 0.10(0.08-0.13)
1-3 7 605 0 0.00 134 22.15 370 61.16 101 16.69 77.85 0.28(0.25-0.31)
>4 7| 2019 1 0.05 401 19.86 1172 58.05 445 22.04 80.09 0.33(0.32-0.35)
15-61 %
0 71 1769 2 0.1 1362 76.99 392 22.16 13 0.73 22.84 0.05(0.05-0.06)
1-3 71 45 0 0.00 30 66.67 15 3333 0 0.00 33.33 0.07(0.05-0.09)
>4 5 357 0 0.00 155 43.42 176  49.30 26 7.28 56.58 0.14(0.12-0.16)
0-61 %
0 7 1899 2 0.11 1435 75.57 434 22.85 28 1.47 2428 0.06(0.05-0.06)
1-3 7 650 0 0.00 164 252 385 59.23 101 15.54  74.77 0.25(0.23-0.28)
>4 7| 2376 1 0.04 556  23.40 1348 56.73 471 19.82  76.56 0.29(0.28-0.31)
AREEERETR, TEEREABMRKAENEE Z6FS DT MERER, AR GMCE X
MMERESFHENELARTTHEOER, X5 A5 ZEHEEREER, HEAGMCEETEER

EZRXHEIJLE DCV RE MK LK DCV FEH K&
PlERENE ReEdEEe-12 £ X DCVHAEH
MERSAEBRES R, BEMEEBERIEREERK
IHABEMEENELT, BENBEZEZNAE
Tre#EE ©® mEJLEE 3 4 5718 AR &#EM 1
X DTP, KXAERR0-2 FI)LEHRMKHMEERF
GMCEH EH, 2 ST HIM AR 51& ZF&H Tk,

KE SN, 0-14 ZILERMEHIKBEMER GMC &
BRE, FEMEE DCV REFRHIBINZENIES,
15-61 & A B iRBRMEZRF GMC EZK T 0-14 54
ANEBE RERIREN, 15-61 S AR REEHEILHRK
(81.48%) ; BMREERIPFURIEE FiRIB AT RE,
HERRREFRERT, =15 %5 ARG T
GMC FARRFILE R EHIRKE
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BEM, MZOE HERAIL #Hfi i ZE%
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ERBEWMAR, HIFBMRELBRITHERERX,
B A ST A DCV Insa R B3R £ D RA L,
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B AEER " ETARRENRMAEHEETR
HMAEIESE, WHO #FEFAERMRERITREE FA
ITRAE ExHERNEREEFR, B8 10 £
MN3E 15K DT, GEEL AR L bR S ERE
17 18-60 B % A BT 10 F£#% 17k DCV, KE#E
AABRIPIETIRPRIEE AL 60% KLE " REL
RTHETETNZFERFE (B15%) L5k DT A
®&, 15-195 AB AR KEEZRA, 5T EM
H B EHATMKAKE, Eit, &/ IR DCV
BREMEESRARENEXEER,

ERSMARIESE, ABARAES RAIKRMER
Tl ER PP, KLAERREEABEARA
MRHLURPEIE R GMC HEE 2t R, ZERE TR TS
MFERAUREREX, FAEXKFBME <5 5 AR
BB XS,

Z LR, BEE 0-61 S X AR BB BRI
KERR EEZRHT =155 ABRKKERESE
BRILE DV REFAREFSKERIERIFLE,
SAT BT 72 B R R SR B B AR i B 4K T B AR I R R
ZHRAMSEREBR, KER ABIKKTE— B4
ERIRKE, ZGERBRERHZBEAR ZIWUHZE 15
S E AR A BREEKE, & FRIZARN
DCV fnsE 1%
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