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Relationship between real-time influenza surveillance data by age group and circulating virus type 

in Kawasaki-city, Japan, during epidemics from 2014/15 to 2018/19 

Aya Maruyama1, Shiro Ikeda1, Takako Misaki1, Nobuhiko Okabe2

1Kawasaki City Institute for Public Health, Infectious Disease Surveillance Center, Kawasaki-city, Japan 
2Kawasaki City Institute for Public Health, Director General, Kawasaki-city, Japan 

Background

In Japan, seasonal influenza epidemics occur every winter. We provide unique real-time influenza surveillance 

on our website in Kawasaki-city, and collect the number of cases on a daily basis, by type using rapid tests. 

Approximately 100 medical institutions voluntarily report the number of cases during epidemic periods every 

season using this system. 

Aims 

To determine the epidemic pattern(s) of seasonal influenza. 

Methods 

We examined real-time data by age group and laboratory-based surveillance data by circulating virus 

type/subtype during the epidemic periods from the 2014/15 to 2018/19 seasons. 

Results 

Children aged 5-9 years comprised the greatest proportion of influenza cases every season. Although the 5-

season average of this group was 19.1% for type A and 27.9% for type B, the proportion of type A cases was 

remarkably high in the first week of epidemic periods (27.6%). Especially in the A(H1N1)pdm09-dominated 

2015/16 season, the proportion of children in the under 10 years age group (39.8%) was greater than those in 

the other 4 seasons (28.4%-32.5%). In the 2015/16 and 2016/17 seasons during which the B/Yamagata and 

B/Victoria lineages co-circulated, the proportions of the less than 15-year age group were 58.6% (2015/16) and 

71.9% (2016/17), which were much greater than in the other 3 seasons (40.7%-45.5%). 

Conclusion 

A rapid increase in the number of type A cases aged 5-9 years is a good indicator of a seasonal epidemic. The 

epidemic pattern of seasonal influenza and the pediatric incidence rate depend on the virus types/subtypes in 

the epidemic period.  

The 11th World Congress of the World 
Society for Pediatric Infectious Diseases 
5-8 November 2019, Manila, Philippines
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Introduction Children aged 5-9 years comprised the greatest proportion of influenza 

cases in each season. Although the 5-season average of this group 

was 19.1% for type A and 27.9% for type B, the proportion of type A 

cases was remarkably high in the first week of epidemic periods 

(27.6%). Especially in the A(H1N1)pdm09-dominated 2015/16 season, 

the proportion of children in the under 10 years age group (39.8%) was 

greater than those in the other 4 seasons (28.4%-32.5%). In the 

2015/16 and 2016/17 seasons during which the B/Yamagata and 

B/Victoria lineages co-circulated, the proportions of the less than 15-

year age group were 58.6% (2015/16) and 71.9% (2016/17), which 

were much greater than in the other 3 seasons (40.5%-45.5%) (Figure

2).

Methods

Discussion

Table 2. Label in 18pt Calibri.

Tokyo

Yokohama

Narita AirportHaneda Airport

Kawasaki

Kawasaki-city is located in the middle of 

Japan which has an area of 144.35km2. 

The population of the city is 1,529,790 

as of September 1, 2019. There are 

approximately 1,000 medical institutions 

in the city.
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Figure 1. Daily cases per medical institution during the 
2014/15-2018/19 influenza seasons in Kawasaki-city

Type A influenza

Type B influenza

Concurrently with the national surveillance, we provide unique real-time 

influenza surveillance on our website in Kawasaki-city [1], and collect 

the number of cases on a daily basis, by type, using rapid tests (Figure 

1). Approximately 100 medical institutions voluntarily report the number 

of cases during epidemic periods every season using this system.

The aim of this study is to determine the epidemic pattern(s) of 

seasonal influenza.

Results

Influenza 
season A(H1N1)pdm09 A(H3N2) Total

Epidemic 
period

2014/15 2 (1.6) 122 (98.4) 124 18 weeks

2015/16 84 (85.7) 14 (14.3) 98 15 weeks

2016/17 2 (1.1) 177 (98.9) 179 22 weeks

2017/18 50 (49.5) 51 (50.5) 101 18 weeks

2018/19 55 (38.5) 88 (61.5) 143 14 weeks

Table 1. Isolation/detection of influenza viruses during 
the 2014/15-2018/19 epidemic periods in Kawasaki-city

(%)

Influenza 
season B/Yamagata B/Victoria B NT Total

Epidemic 
period

2014/15 3 (100.0) 0 (0.0) 0 (0.0) 3 7 weeks

2015/16 43 (62.3) 23 (33.3) 3 (4.3) 69 15 weeks

2016/17 11 (19.3) 46 (80.7) 0 (0.0) 57 16 weeks

2017/18 98 (94.2) 2 (1.9) 4 (3.8) 104 13 weeks

2018/19 0 (0.0) 5 (71.4) 2 (28.6) 7 3 weeks

(%)

B NT: B lineage not determined
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Figure 2. Proportion of age groups during the 2014/15-2018/19 
epidemic periods in Kawasaki-city
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【 Epidemic periods 】

【 First week of each epidemic period 】

Our study shows that the 5-9 year age group had the highest 

proportion of infection regarding both type A and B influenza. Notably 

about type A influenza, our data revealed that this age group was 

initially infected and then spread the influenza to other age groups. This 

coincides with previous studies indicating that schoolchildren are 

efficient propagators of influenza transmission in the early stage of 

epidemics [2-4]. Moreover, our data suggests that children in the under 

10 years age group born after 2009 were susceptible to 

A(H1N1)pdm09 virus because of a lack of pandemic-induced immunity 

[5]. While type A influenza affects all age groups throughout the 

epidemic period, type B influenza is likely to infect children, especially 

the 5-14 year age group [6]. Additionally, our study shows that it was 

more likely to infect these ages during the seasons when the different 

type B lineages were co-circulated. 

39.8%

58.6%

71.9%

Epidemic subtype

Epidemic lineage

Epidemic lineage

Av. 19.1%

Av: average

Av. 27.9%

Av. 27.6%

Av. 27.1%

In Japan, seasonal influenza epidemics 

occur every winter. Approximately 5,000

influenza sentinel sites report patients 

diagnosed with influenza on a weekly basis. Additionally, 10% of these 

sentinel sites are designated as influenza sentinel sites for laboratory-

based surveillance. In Kawasaki-city, 16 medical institutions are 

designated as influenza sentinel sites for laboratory-based surveillance, 

and all specimens are tested for influenza type and subtype at 

Kawasaki City Institute for Public Health in accordance with the 

national surveillance system.

1. Kawasaki city Infectious Disease Surveillance System. Available online at: https://kidss.city.kawasaki.jp/en/modules/topics/
2. Mossong J, Hens N, Jit M, Beutels P, Auranen K, Mikolajczyk R, et al. Social contacts and mixing patterns relevant to the spread of infectious diseases. PLoS Med. 

2008;5(3):e74.
3. Beraud G, Kazmercziak S, Beutels P, Levy-Bruhl D, Lenne X, Mielcarek N, et al. The French connection: the first large population-based contact survey in France 

relevant for the spread of infectious diseases. PLoS One. 2015;10(7):e0133203.
4. Wallinga J, Teunis P, Kretzschmar M. Using data on social contacts to estimate age-specific transmission parameters for respiratory-spread infectious agents. Am J 

Epidemiol. 2006;164(10):936-44. 
5. Skowronski DM, Leir S, De Serres G, Murti M, Dickinson JA, Winter AL,et al. Children under 10 years of age were more affected by the 2018/19 influenza 

A(H1N1)pdm09 epidemic in Canada:  possible cohort effect following the 2009 influenza pandemic. Euro Surveill. 2019;24(15).
6. Anne M, Saverio C, Isabelle D, Elodie N, Tan TB, Emmanuel D, et al. Clinical characteristics are similar across type A and B influenza virus infections. PLoS One. 2015 

;10(9):e0136186. 

We examined real-time data by age group and laboratory-based 

surveillance data by circulating virus type/subtype during the epidemic 

periods in the 2014/15 to 2018/19 seasons. 

The epidemic periods were defined as weeks when over 100 cases per 

week were reported, on the basis of national surveillance.

As for type A influenza, during each epidemic period, A(H3N2) viruses 

were isolated/detected predominantly in the 2014/15 (98.4%) and 

2016/17 (98.9%) seasons. Conversely, in the 2015/16 season, 

A(H1N1)pdm09 viruses accounted for 85.7%. In addition, both 

A(H1N1)pdm09 and A(H3N2) viruses were isolated/detected in the 

2017/18 and 2018/19 seasons (Table 1).

As for type B influenza, the 2 lineages of the type were both 

isolated/detected; B/Yamagata (respectively 62.3% and 19.3%) and 

B/Victoria (respectively 33.3% and 80.7%) in the 2015/16 and 2016/17 

seasons. The 2017/18 season was characterized by the predominance 

of the B/Yamagata lineage, which accounted for 94.2% (Table 1).

【 Type B influenza 】

【 Type A influenza 】

Conclusion
A rapid increase in the number of type A cases aged 5-9 years is a 

good indicator of a seasonal epidemic. The epidemic pattern of 

seasonal influenza and the pediatric incidence rate depend on the virus 

types/subtypes in the epidemic period. Furthermore, real-time 

surveillance is an effective tool for identifying the early stage of an 

epidemic, and also for preparing for the next pandemic influenza.
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