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A measles outbreak in a middle school with high vaccination coverage in Tianjin 2016 Ding

Yaxing Sun Yimin Liu Yang et al. ( Tianjin Municipal Center for Disease Control and Prevention Tian—

Jin 300011  China)

Abstract: Objective To determine the reason for a measles outbreak in a middle school in Jinnan dis—
trict of Tianjin 2016. Methods Measles cases in an outbreak were investigated from whom blood sam—
ples and throat swabs were collected for laboratory testing. The measles containing vaccine ( MCV) vacci—
nation histories of all students in the school were assessed. Measles antibody levels among healthy
students in Jinnan and Ninghe-a district without a measles epidemic-were determined and compared.

Results Among the 1 530 students in this school 31 were confirmed to have measles and among these
cases 19 were from grade 10 and 11 were from grade 8. 26 cases among local children had received
=2 doses of MCV and 5 cases among migrant children had unknown MCV histories. In 16 of 26 cases
from whom early blood samples were obtained measles IgG antibody concentrations were =2 000mlU/ml for
a geometric mean concentration ( GMC) of 2 819. 05 mIU/ml. Three strains of measles virus were isola—
ted from cases and identified as genotype H1. 82. 61% of local students in the school received =2 doses
of MCV. The median time after MCV vaccination was 13. 72 years (517 years) . The measles antibody
positive rate among healthy students was 90.96% in Jinnan and 90.74% in Ninghe (&> =0.01 P =

0.94) ; the respective GMCs were 488.03 mIU/ml and 535.49 mIU/ml (¢t = - 1.19 P =0.23).

Conclusions Secondary vaccine failure ( SVF) was the reason for the measles outbreak in this school.
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Table 1 Basic characteristics of measles cases
(%)
Variable No. of cases Proportion
Gender
Male 22 70.97
Female 9 29.03
Age
14 Years 8 25.81
15  Years 10 32.26
16  Years 13 41.94 1
Grade
Grade 8 1 35,48 Figurel Number of measles cases in outbreak by onset date
Grade 9 1 3.23
Grade 10 19 61.29 42 5 2 ( Measles vac—
School accommodation cine MV) 5 9 ( 38. 90C) 3 12
Yes 7 22.58
No 24 77.42 ( ) o5
Residence 16 IgM
Local 26 83.87
Migrant 5 16.13 ’
MCV Immunization history
2 Doses 22 70.97 °
=3 Doses 12.90 2
Unknown 5 16. 13
Clinical symptom 31 26
Fever 29 93.55 26 ( 2) 77.42% »
Rash 30 96.77 IgM 8 30.77%:
Cough 18 58. 06
Coryza g _ RT-PCR 22 84.62% -
Conjunctivitis 5 16.13 3 HI o 26
Koplik Spots 0 0 4 IgG 4
lymphadenectasis 5 16.13
Arthralgia 1 3.23 - 26 IgG 3
Complication 1 3.23 24 GMC 1 744.32mIU/ml
Hospitalization 16 e =2 000mIU/ml GMC
Yes 0 0 2 819. 05mIU /ml.
No 31 100
2
Table 2 Laboratory results of measles cases in outbreak
Acute period Recovery period
) (%) ()
Ttem No. of Interval for‘ No. Positivity GMC No. of Interval for- o ( %) GMC
samples sample COH(ECUOH positive rate ( mIU/ml) samples sample colltjclwn positive Positivity ( mIU/ml)
(days) ( days) rate
IgM 26 1.50 8 30.77 — — — — —
IgG 26 1.50 26 100 1 807. 63 26 42.50 26 100 3 574.63
RT-PCR 26 1. 00 22 84.62 — — — — — —
* ( ) Median days of interval from rash ( or fever if not) onset to sample collection
3 : 1 (0.48%) 1  MCV
1059 4 (1.92%) =2 203
3) 851 . 208 . (97.60%) ;
20 (2.47%) 1 MCV 703 (% =532.78 P <0.001) .
(82.61%) =2 127 (14.92%) =2 MCV
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Table 3 MCV immunization history and measles history among school students
Local Migrant
. No. of 1 =2 1 =2 Measles
Grade .
students Dose Doses Unknown Dose Doses Unknown history
Grade 7 173 1 121 6 0 2 43 1
Grade 8 181 2 124 11 0 0 44 3
Grade 9 195 0 138 20 0 0 37 4
Grade 10 266 8 189 28 1 1 39 1
Grade 11 244 10 131 62 0 1 40 4
Total 1 059 21 703 127 1 4 203 13
4 2.56 P=0.06; F=2.61 P=0.05) ,
166 162 MCV
12 -19 86.14%  80.86% 2
90.96%  90.74% (x> =0.01 P =0.94) ; GMC 97.44% 100% ( 5)
488.03mlIU/ml  535.49mlU/ml(¢t= -1.19 P =
0.23) . GMC (x°=3.39 P=0.07;x" =2.90 P=0.09) ,
412.18mIU/ml ~ 427.38mIU/ml(  4) GMC (F =
GMC (F= 1.23 P=0.30; F=1.04 P=0.38) .
4
Table 4 Measles antibody level by grade among students
Jinnan Ninghe
Grade (%) GMC (%) GMC
i No. of subjects No. positive  Positivity rate ( mIU/ml) No. of subjects No. positive  Positivity rate  ( mIU/ml)
Grade 7 40 35 87.50 446. 44 38 36 94.74 526.58
Grade 8 40 37 92.50 521.89 42 38 90. 48 680. 48
Grade 10 40 36 90. 00 412.18 42 34 80. 95 427.38
Grade 11 46 43 93.48 576. 15 40 39 97.50 536.09
Total 166 151 90. 96 488.03 162 147 90. 74 535.49
5
Table 5 Measles antibody level by immunization dose among students
Jinnan Ninghe
Immunization (%) GMC (%) GMC
dose No. of subjects No. positive  Positivity rate ( mIU/ml) No. of subjects No. positive  Positivity rate  ( mIU/ml)
1 8 7 87.50 481.08 4 3 75.00 288. 49
2 78 76 97.44 519. 16 10 10 100. 00 471.77
3 34 29 85.29 410.37 12 12 100. 00 534.73
4 23 19 82.61 455.43 105 96 91.43 559.74
Unknown 23 20 86. 96 550. 57 31 26 83.87 520.29
Total 166 151 90. 96 488.03 162 147 90. 74 535.49
[gM
IeG IgM 4 -21
IeG 1
MCV 1 o SVF
( Primary vaccination failure PVF) o

( Secondary vaccination failure
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