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Transmission dynamic of influenza B virus Yamagata lineage and assessment of
infection control measures in schools in Shenzhen

Liang Jing?, Fang Qiong*, Chen Tianmu?, Zhong Jianming?!, Cai Lin*, Cao Li%, Lin Baoni', Wu Dongting®.

1. Futian District Center for Disease Control and Prevention, Shenzhen 518040, Guangdong, China; 2. State Key Laboratory of Molecular
Vaccinology and Molecular Diagnostics, Department of Preventive Medicine, School of Public Health, Xiamen 361102, Fujian, China.
P<Liang Jing, Email: 624468436@qqg.com

Abstract Objective To analyze transmission dynamic of influenza B virus Yamagata lineage and assess the effects of
vaccination and isolation measures for the outbreaks in schools in Shenzhen, 2017. Methods The susceptible-exposed-
infectious/asymptomatic-removed (SEIAR) model was used to simulate the data from field investigation. Then the basic
reproduction number (Ro) was calculated to evaluate the infectious ability of the virus. The SEIARV (vaccination) and
SEIARQ (isolation) models were developed, then the cumulative incidence rate (TAR) and the duration of outbreak (DO)
were calculated to evaluate the effectiveness of vaccination and isolation measures. Results At the end of 2017, the Ro of the
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B/Y influenza outbreak in Shenzhen was 5.97 (95% CI: 3.66~8.28); the epidemic would last for 52 days without any
intervention and the TAR would be 99.57%. In the context of vaccination with inactivated influenza vaccine (11V) before
outbreak, when the vaccination rate was 30%, 50% and 70%, the TAR after vaccinations with 113 or 11V4 would be
80.51%/76.81%, 65.07%/58.48%, and 44.06%/33.77%. In the context of the emergent vaccination after outbreak, when the
vaccination rate was 30%, 50%, and 70%, the TAR after vaccination with 11V3 or 11V4 was 85.94%/82.46%, 73.55%/67.03%
and 57.90%/47.54%. In the context of combined intervention of vaccination and isolation before outbreak, when the
vaccination rate is >50%, the TAR would be <1%. In the context of combined intervention of emergent vaccination and
isolation after outbreak, when the vaccination rate is >50%, the TAR would be <5%. Conclusion Influenza B virus Yamagata-
lineage has a strong ability to spread in school outbreaks. In the context of vaccination with 11V3 or 11V4, high coverage
combined with isolation is an effective prevention and control measure.

Key words Influenza B/Yamagata-lineage virus; Outbreak; SEIAR model; Basic reproduction number; Influenza vaccine
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Table 2 Information of 9 influenza B/Yamagata outbreaks in schools in Shenzhen, 2017

o BEMH R H Y EDRERNER Ok

PSR e T s e o RITBREL OO RIS RIHEER (0 %ﬁxiﬁkiﬁ
PE PE
1 A/NY 2017-11-23 1380 23 21 167 7287 030 599
2 B/ME 2017-12-10 1679 26 16 1.55 4018 013  7.62
3 C/h¥E 2017-12-15 1151 16 23 1.39 0681 088  10.26
4 D/N¥% 2017-12-15 1608 20 15 1.24 2120 055  7.07
5 Efi 2017-12-6 1531 18 24 1.18 9216 010  9.71
6 F/N¥  2017-12-17 1409 20 17 1.42 2980 081 542
7 G/h% 2017-11-10 1498 7 8 047 0251 1.00 235
8 Hi%  2017-11-24 1683 13 12 0.77 4866 043 301
9 1% 2017-11-30 1079 18 24 1.67 4399 099 230
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Figure 1 Actual outbreak data and model fitting data in primary school A
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Table 3 Simulation of incidence in the context of isolation at different times in outbreak

TG RITREEE (%) FBRKFFLENTE (D

T 99.57 52

WL TG 217 22

BN A S AN [RIIN [ SRHR BB (1)

1s8 6.09 46
1s9 9.28 51
1s10 13.84 54
Is11 20.22 56
Is12 28.33 57

iR E (%)

—

e 3 404 (R

fRtES ER3 UESR S B ) S

7 e 7

2 RERUTE T TS R A () B 25 B TR 4 % 15 1L
Figure 2 Simulation of incidence in the context of non-interventions and isolation at different times
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R AEFETE K AERTHERT 1V3 B NIV4, BRI A4 L) et R iE i, 45 R B R SRR EL Ve
A AL TAR. 4R EL 1N 50%, Ve (1IV3) F1 Ve (1IV4A) ] TAR 435 65.07%A1 58.48%,
V4 5 11V3 A, TAR WK 6.59%, %% HAS3E L (P=12.702, P<0.05) ; 4HLLEIN
70%, TAR 4%~ 44.06%F1 33.77%, I1IV4 5 1IV3 AHH, TAR B{% 10.29% (1°=30.723, P<
0.05) o MK Ve+lsif, TAR TFRELLEIMIEAWHE, Tk NV &2 V4, MEFLHI>50%, TAR
$1<1%, W3k 4 A 3.

4 BRI [P B R it 1 1 18 2005 15 40
Table 4 Simulation of incidence in the context of different vaccination measures

THUER A RIRERE OO KRB OO AE PE O REWNE (% BRFENE (D

1 2 LB R TR (V)
1v3 1111 269 80.51 59
Vp30 5612  0.02
11v4 1060 320 76.81 59
1v3 898 482 65.07 69
Vp50 12.702  <0.01
114 807 573 58.48 70
1v3 608 772 44.06 93
V570 30.723  <0.01
11va 466 914 33.77 101
PG R A RTEEF+RRES (Vptls)
1v3 27 1353 1.96 29
Vp30+ls 0.000  1.00
114 27 1353 1.96 28
1v3 13 1367 0.94 21
Vp50+Is 0.000  1.00
11v4 13 1367 0.94 20
1v3 6 1374 0.43 15
Vp70+Is 0.000  1.00
11v4 6 1374 0.43 13
BN AR (Vp)
1v3 1186 194 85.94 53
Vp30 6.274  0.01
11v4 1138 242 82.46 53
1v3 1015 365 73.55 55
Vp50 14.048 <0.01
14 925 455 67.03 55
1v3 799 581 57.90 57
Vp70 29.713 <0.01
114 656 724 47.54 57

FLZIZA+BEE (Vptls)

1vV3 69 1311 5.00 37
Vp30+ls 0.031 0.86

11v4 67 1313 4.86 37

1v3 61 1319 4.42 34
Vp50+ls 0.009 0.93

11v4 60 1320 4.35 33

1v3 56 1324 4.06 31
Vp70+ls 0.038 0.85

11v4 54 1326 3.91 30
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Figure 3 Simulation of incidence in the context of vaccination with 113 or 11V4 under different interventions
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