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Serum anti-measles antibody levels among residents in Zhejiang Province
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Abstract: Objective To investigate the serum levels of anti-measles antibody among residents in Zhejiang Province in
2018, so as to provide insights into measles control. Methods Permanent residents aged 0 to 59 years were recruited
using the stratified multistage random sampling method in Zhejiang Province in 2018, and subjects' demographic fea-
tures, medical history of measles and history of immunization with measles—containing vaccine (MCV) were collected us-
ing a questionnaire survey. The serum level of anti-measles IgG antibody was detected, and the geometric mean concen-
tration (GMC) of anti-measles IgG antibody was estimated. The seroprevalence, protective rate and GMC of anti-measles
IgG antibody were compared among residents at different age groups and regions. Results A total of 4 189 residents
were enrolled, including 1 939 males and 2 250 females, with a male to female ratio of 1 : 1.16. There were 3 858
residents positive for anti-measles IgG antibody, with seroprevalence of 92.10%, and there were 2 072 residents with
protective antibodies against measles, with a protective rate of 49.46%. The median GMC of anti-measles IgG antibody
was 798.33 (interquartile range, 1 024.06) mIU/mL, and the protective rate of anti-measles IgG antibody appeared a ten-
dency towards a decline with age (Y\’w...=18.067, P<0.001). There were significant differences in the seroprevalence (x’=
45.090, P<0.001), protective rate (x’=57.432, P<0.001) and GMC of anti-measles IgG antibody (y’=88.624, P<0.001)
among residents at different regions, with the lowest seroprevalence of anti-measles IgG antibody in Ningbo City
( 85.19%), the lowest antibody—protective rate (38.98%) and the lowest GMC [632.89 (909.04) mIU/mL] in Zhoushan
City, the highest seroprevalence (95.16%), antibody—protective rate (58.48%) and GMC [1 035.84 (1 301.77) mlU/mL]
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in Huzhou City. Conclusions The protective rate of anti-measles antibody was low and appeared a tendency towards a

decline among residents in Zhejiang Province in 2018. There was a region—specific serum level of anti-measles anti-

body in Zhejiang Province in 2018.

Keywords: measles; antibody—protective rate; geometric mean concentration; measles—containing vaccine
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Table 1  The anti-measles antibody levels among different age groups in Zhejiang Province

. — BRI TN PR i&@ﬂ\éﬁﬁﬁiﬁéi)‘j [ZS/RES MG M (),
AgelYest Respondents Antibody-positive  Seroprevale— TR N EL Antibody— Antibody iU/
cases nce/% protective cases protective rate/%

<3 419 395 94.27 240 57.28 937.82 (1 208.86)
3~ 466 432 92.70 247 53.00 866.30 (1 171.27)
5~ 494 450 91.09 236 47.77 750.70  (883.16)
10~ 479 441 92.07 257 53.65 861.74 (1 197.73)
15~ 483 439 90.89 237 49.07 776.51 (1 010.38)
20 ~ 493 452 91.68 220 44.62 728.50  (867.11)
30 ~ 447 409 91.50 216 48.32 775.26 (1 185.60)
40 ~ 469 435 92.75 242 51.60 819.78  (991.71)
50 ~ 59 439 405 92.26 177 40.32 664.82  (843.65)
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Table 2 Comparison of anti-measles antibody levels among children aged <15 years in Zhejiang Province

VA NEC PO AL il e KBS (S/EES MG M (0,
T [ Ttem Respon—  Antibody—positive  Seroprevale— 7K A%X Antibody— Antibody— -
dents cases nce/% protective cases protective rate/%
ARSI Y Age/Year
<3 419 395 94.27 240 57.28 937.82 (1 208.86)
3~ 466 432 92.70 247 53.00 866.30 (1 171.27)
5~ 494 450 91.09 236 47.77 750.70  (883.16)
10~ <15 479 441 92.07 257 53.65 861.74 (1 197.73)
X0 el 2.099 * 2.161 * 11.965 *
PE 0.147 0.142 0.008
PES Gender
% Male 992 918 92.54 521 52.52 843.69 (1 125.82)
4 Female 866 800 92.38 459 53.00 857.32 (1 108.81)
X178 0.017 0.043 -0.219 ©
PA 0.895 0.835 0.827
J1%& Household registration
WA Zhejiang 1 503 1 400 93.15 819 54.49 877.51 (1 156.03)
AN Others 355 318 89.58 161 45.35 726.09  (963.14)
XIZAH 5.252 9.623 -3.720
P 0.022 0.003 <0.001
I AR E Low birth weight
52 Yes 48 43 89.58 22 45.83 73221 (643.14)
75 No 1 810 1675 92.54 958 5293 85233 (1 131.12)
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% 2 (££) Table 2 (continued)

VA B PO AL PR e NS ZS/AES
T H Ttem Respon—  Antibody—positive Seroprevale— 7K~ A%{ Antibody— Antibody- CMe LT (0w
dents cases nce/% protective cases protective rate/% mlUfenL
X178 0.587 0.944 -1.383 ¢
PIE 0.443 0.331 0.167
£} 35 0B AL Mother's education-
al level
/N2 B LLF Primary school 86 78 90.70 43 50.00 798.50 (1 026.85)
and below
rhg i Middle school/techni- 995 911 91.56 515 51.76 833.88 (1 109.14)
cal secondary school
K2R L College and above 777 729 93.82 422 54.31 867.14 (1 170.02)
XX e (B 3.447 1.398 * 1.488 "
PIy 0.063 0.237 0.475
A3 AL AR JE Father's education-
al level
/N ] LU Primary school 51 46 90.20 24 47.06 753.16  (942.26)
and below
rf2f /% Middle school/techni- 1 038 946 91.14 534 51.45 829.73 (1 123.11)
cal secondary school
KE I L) b College and above 769 726 94.41 422 54.88 870.28 (1 149.8)
XX el 6.855 * 2.751 3.680 °
PAg 0.009 0.097 0.159
JFRIZ R S History of measles
2 Yes 6 5 83.33 5 83.33 2 127.85 (1 785.12)
75 No 1 465 1 352 9229 760 51.88 836.92 (1 129.67)
A Unknown 387 361 93.28 215 55.56 887.32 (1 075.61)
XX el 1.155 3.922 4507 "
P 0.561 0.141 0.105
MCV EFIFHIR MCV  doses
0 73 71 97.26 38 52.05 84241  (802.63)
1 113 111 98.23 75 66.37 1 07545 (1 027.62)
=2 1 672 1 536 91.87 867 51.85 830.60 (1 126.56)
XX el 7.104 2251 * 6.752 "
PIE 0.008 0.134 0.034

T a R RS P RK; bR R Kruskal-Wallis HEGK:; ¢ 278K Wilcoxon FEAIFELS . Note: a, using linear—by—linear association in

chi-square test; b, using Kruskal-Wallis H test; ¢, using Wilcoxon rank sum test.

2.3 ARRMRERKRSFARKT  AS[EH X E R
HURBATER LR, ZRA G E L (}’=45.090,
P<0.001); Hrp, TUHEAL, b 85.19%; WM
BE, N 95.16%. AIHLIX JE B FRIE TR 1
B, ZRA801%E X (¥’=57.432, P<0.001); HH
o, SR T EE, O 38.98%; WIM THEE, N
58.48%. ALK ERMZEHAR CMC i, Z5FH

GiitFE X (x=88.624, P<0.001); M, Sl
BAK, N 632.89 (909.04) mIU/mL; M i %5 &
103584 (1301.77) mlU/mL. U3 4.

3 i 8

AR LE R BR, 2018 AEWTIIAE 0~59 % &
RERBHRFHER R 92.10%, S5HiT4E 2011 4FE4
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Table 3 Comparison of anti—-measles antibody levels among residents aged 15-59 years in Zhejiang Province

. N LR BHPEAEL FHPER breelE AR LN SR frp
I H Ttem WA Antibody—positive ~Seroprevale— IKF- NEL Antibody— Antibody— GMC LM (@)
Respondents cases nce/% protective cases protective rate/% mlUfmL
AEWR1% AgelYear
15~ 483 439 90.89 237 49.07 776.51 (1 010.38)
20 ~ 493 452 91.68 220 44.62 728.50  (867.11)
30 ~ 447 409 91.50 216 48.32 775.26 (1 185.60)
40 ~ 469 435 92.75 242 51.60 819.78  (991.71)
50 ~ 59 439 405 92.26 177 40.32 664.82  (843.65)
XX et (L 0.909 * 1.792 * 9.845 "
P{E 0.340 0.181 0.043
PE5 Gender
% Male 947 876 92.50 462 48.79 775.26 (1 034.14)
4 Female 1 384 1 264 91.33 630 45.52 72591 (920.09)
X744 1.029 2.408 -1.641
PlE 0.310 0.121 0.101
J14E Household regis—
tration
WA Zhejiang 1 840 1 689 91.79 848 46.09 728.81  (941.80)
H14 Others 491 451 91.85 244 49.69 793.55 (1 036.75)
X218 0.002 2.026 -1.841 ©
P 0.966 0.155 0.066
IR 2 History of
measles
5 Yes 7 7 100.00 4 57.14 974.89 (1 166.80)
75 No 180 163 90.56 91 50.56 821.48 (1 378.84)
A Unknown 2 144 1 970 91.88 997 46.50 73391  (937.00)
X 0.016 0.395 7.181
PAi 0.602 0.498 0.028
MCV 4t 4 History
of MCV vaccination
A Yes 22 22 100.00 15 68.18 1 091.42 (1 229.12)
Tt No 49 47 95.92 24 48.98 775.26 (1 311.05)
AN Unknown 2 260 2 071 91.64 1 053 46.59 735.80  (942.20)
X 1a 3.151 4.170 7.110 °
P{E 0.207 0.124 0.029

TE: a R RS KK bR Kruskal-Wallis HEGHK:; ¢ 25 K Wilcoxon FEFIFEE: . Note: a, using linear—by—linear association in

chi-square test; b, using Kruskal-Wallis H test; ¢, using Wilcoxon rank sum test.

NBE DAL 2016 4F 6~ 14 % JLEE 1 A 45 50T,
PR R 5w, (K TR T AE4 2] (WHO)
P& 0 B KB T 1k B IF dEHE 95% 1 N RE s
S LR PR A 49.46%, GMC 47 KL

798.33 mIU/mL, 5T 2016 4EH#FIT4 ) A1 2009—
2015 A4 B OK . 5 2018 FF A 8 H ik ~45
A NBERASE IR Y i, Wiila s RIRZ BRI
REGE , (PR R CMC KFAAR . IT4Ed
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Table 4 The anti-measles antibody levels in different cities of Zhejiang Province

i ‘ b PR
i SOk BRI EIEIN ' PR

Hu[X City Antibody—positive  Seroprevale—

Respondents

KFILR A fgrsg

. . . GMC [M (Qx),
TR AL Antibody— Antibody—

mIU/mL]

cases nce/% protective cases protective rate/%
B Hangzhou 299 277 92.64 129 43.14 684.83  (833.88)
T % Ningbo 270 230 85.19 117 43.33 659.91 (1 171.63)
N Wenzhou 300 280 93.33 162 54.00 870.19 (1 039.92)
F2% Jiaxing 295 279 94.58 171 57.97 993.55 (1 204.33)
190 Huzhou 289 275 95.16 169 58.48 1 035.84 (1 301.77)
2% Shaoxing 296 276 93.24 170 57.43 915.29 (1 115.06)
4:1E Jinhua 288 263 91.32 150 52.08 847.74 (1 078.21)
54 Quzhou 606 575 94.88 295 48.68 77741 (963.16)
F¥1L Zhoushan 354 310 87.57 138 38.98 632.89  (909.04)
M Taizhou 325 292 89.85 162 49.85 798.33 (1 024.06)
7K Lishui 281 263 93.59 122 43.42 661.63  (806.51)
S Yiwu 586 538 91.81 287 48.98 788.56 (1 016.78)

LA RIS KRR L TR, SIS R4 1, R
JRIZ BT TAE AR %

R PUAR T2 A RS B SR . MCV $%
Fh AL HUARIRAT , PUAIKOE BEAF I 1 K 2 N R
P WL RS EE R E R Y 8 Ak 18~24
A 15 2380 1 FIUORIE R ', <3 # L
B HE B R YA R (] (] B, R PUIR R y R
GMC B o WiLAE B RRE mATX, 1951—1965
SERRE AR RN 27 TR, 50~59 %R EH
ME RRE ARG, BER ER RS PR K T
R RIZ 5% as A ARERREAGRE AR LR, 3
AR WA BRI A TR, fesieas FIEL
PREA AR 2 1, PRI eA5) JRR 2 2 A AU o

ANTR H X RBRIE TR BRI R . AR F GMC
ZRWH G FE S, PR 4 1L X RIS A T4
fIEANTR] 2 256 v L B 4 i (5 B R GRS W
RGEHE, 2018 AFHI M T RRIE A R SR W LA A
B, NHEZRMS A ARG, R BL M T 2Bt (A B %
HRPRA GMC R 2018 AEAFILTT RIS BUA
FRPRA GMC B8, 2019 4FSF 11T BRI 1850
RN R IE I R PR W ] U G v
SSHLIX, CHRBREHUAVE EE AL 800 mIU/mL B, W]k
SRS R B ; AR T 800 mIU/mL i, BdifiiA
FORI S B, AT BRI 197 SR S R AR XU, 2

<15 ZWiitA P LERSYURIMR . iR

il GMC B TAME P EELE; RREE 15~59 2%
RIRZE AR B 225 . 5545 M it T
VER A4 . WiTTA P LE MCV FEFR R4
s M 15~59 2 ANBEmsh PR, WEahiErET, B
MCV Ho g% s sl e A TEE 5 i, fm PR
JE BRSBTS 1) 2 R R 2R

JLEE R PR PR EE MCV JERh R R
Ftadi, R 1 1k MCV BJLERIZHUA GMC 5
THF =2 FIRILE ., SH MRS RERT ', #
Flv 0 SR 1 FIRETEEXT SR 0~2 %L, Kk
FEAPE AR B R A HO AT, WA 2 R L
B AR UL RIS A1 A R A H A K . BERD MCV R Y
o EORAP LU B SRR IRRIZ BT 1 7 A 1Y) e R P R 8
BF IR0, I LB Asf ) 4 A T A K S 28 8 T o 12
15~59 %45 MCV ¥ & MR s L 5 R ERZ b ik
GMC . UiHWIREAERRIZ U 1E OUF MCV 428 5
SR PR GMC K-, MCV 35 Fh FRRZ B0
B RYL H 2 5 | R RORN 0 S e 12 IR R O
HRRA MCV Jins e TAE, AR E AT RRIZ i
SRR ENEBRERZ 0 B R .

Zi LTiR, 2018 AWV R RIS PR K -5
&, AR LUK, SRR FRZ By 5
WHEAE, K AR R BelE . ARMF5E R A
60 % UL FJRR, fEE RN, S5 RIMEATE
BBf s RARAT 15 2 RV LR RN AR, %
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