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Background
 Influenza causes substantial illness among children and is associated with 

high healthcare use in this age group.1

‒ There were 675 influenza-associated deaths in the US pediatric population 
between 2010 and 2016, with half occurring in healthy children.2

 Although influenza A accounts for the majority of influenza cases each 
season,2,3 there is increasing evidence that influenza B places a 
considerable health burden on the pediatric population.2,4–9

Objectives
 To assess the contribution of influenza B to influenza-associated mortality 

in the US pediatric population using national surveillance data from 
nine influenza seasons between 2010/11 and 2018/19. 

 To assess the effectiveness of live attenuated influenza vaccine (LAIV) 
and inactivated influenza vaccine (IIV) against influenza B.

Methods
 The pediatric population comprised children aged 0–17 years.
 Data on circulating strains and influenza-associated pediatric mortality 

for each season were obtained from Centers for Disease Control and 
Prevention (CDC) Morbidity and Mortality Weekly Reports (MMWR).10–18 

‒ The CDC receives influenza surveillance data from public health and clinical 
laboratories in all 50 states, Puerto Rico, and the District of Columbia via 
US World Health Organization Collaborating Laboratories and the 
National Respiratory and Enteric Virus Surveillance System.

‒ Surveillance periods were between September and May each year, 
with the start and end weeks varying slightly between years. 

‒ The contribution of each influenza subtype (A/H1N1pdm09, A/H3N2, 
B/Yamagata, and B/Victoria) to overall influenza circulation was calculated 
from MMWR data based on the proportion of circulating A and B subtypes 
and lineages, respectively.

 The proportion of overall pediatric mortality due to influenza B versus A 
was calculated using mortality data from the published MMWR reports.
‒ Chi-squared test with Yates’ correction was used to assess the contribution 

of influenza B to pediatric mortality relative to its overall circulation among 
influenza viruses in the general population.

‒ Statistical significance was assessed based on P<0.05.

 Annual estimates of influenza vaccine coverage were obtained from the 
CDC via FluVaxView Interactive.19

 Consolidated vaccine effectiveness (VE) against influenza B for IIV 
between the 2010/11 and 2017/18 seasons and for LAIV between 
the 2010/11 and 2015/16 seasons were obtained from a published 
meta-analysis20 and annual US Flu VE Network studies.21

‒ VE estimates for LAIV were not available for the 2016/17 and 2017/18 
seasons as the CDC Advisory Committee on Immunization Practices 
(ACIP) did not recommend use of LAIV during these seasons.22

‒ From the 2013/14 season onwards, quadrivalent LAIV was available for 
use.23 Trivalent (IIV3) and quadrivalent (IIV4) IIV have been used since 2013, 
with no preferential recommendation for IIV4 use over IIV3.24,25 

Results
 Between the 2010/11 and 2018/19 seasons, influenza B accounted for 

4.0–29.2% of circulating influenza in all ages (Figure 1). 
‒ During all seasons except for 2010/11 and 2018/19, B/Yamagata viruses 

circulated in greater proportions than B/Victoria viruses, while A/H3N2 
viruses were the predominant circulating strain in most seasons.
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 Influenza B accounted for 7.0–54.1% of all influenza-associated deaths in 
the US pediatric population between 2010 and 2019 (Figure 2).
‒ Influenza B-associated deaths were disproportionately and significantly 

higher overall (P<0.001), and during the 2010/11, 2012/13, 2016/17, and 
2017/18 seasons relative to the proportion of circulating influenza B.

‒ There were almost 50% more influenza B-associated deaths than expected 
during the 2012/13 season.

 Point estimates of VE against influenza B for children aged 2–17 years 
were 33–70% for IIV between the 2010/11 and 2017/18 seasons and 
53–82% for LAIV between the 2010/11 and 2015/16 seasons (Figure 4).
‒ In seasons with infrequent circulation of influenza B, VE estimates had 

wide confidence intervals.

Conclusions
 Influenza B accounted for a disproportionate percentage of the total 

influenza-associated pediatric deaths in the US relative to its overall 
circulation between the 2010/11 and 2018/19 influenza seasons.

 These data highlight the high burden of influenza-attributable illness in 
the US pediatric population, and counter the perception that influenza B 
is less severe than influenza A in children.

 With ~80% of influenza-associated pediatric deaths occurring in 
unvaccinated children, these data highlight the importance of 
vaccination for preventing influenza and its complications.26
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Figure 2. Disproportionate influenza B-associated pediatric deaths relative to circulating 
influenza B in the US between the 2010/11 and 2018/19 influenza seasons

Figure 4. VE estimates against influenza B for LAIV and IIV between the 
2010/11 and 2018/19 influenza seasons in children aged 2–17 years

*VE estimates for influenza B are not available for the 2011/12, 2016/17, and 2018/19 influenza seasons due to low 
circulating influenza B, and are not available for the pediatric age group during the 2016/17 season; 
**For children aged 5–17 years. Confidence intervals truncated at 0 to enable graphical display.

Figure 1. Proportion of circulating influenza A and B between the 
2010/11 and 2018/19 influenza seasons
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 Estimated vaccine coverage among US children aged 6 months–17 years 
ranged from 51.0% in 2010/11 to 62.6% in 2018/19 and was highest in the 
6 months–4 years age group versus older pediatric age groups (Figure 3).
‒ The mean age of children who died from influenza during this period 

ranged from 6.0 years in 2013/14 to 8.2 years in 2012/13.10–18

Figure 3. Vaccine coverage estimates among children aged 6 months–17 years

Values are weighted percentages ± 95% confidence interval.
Percentages are weighted to the non institutionalized, US civilian population.
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**

**

*P<0.01 or **P<0.001 for the difference between the contribution of influenza B to mortality versus its overall circulation.
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