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Outline

•  The burden of influenza in children
•  Influenza vaccine efficacy in children

– Trivalent inactivated vaccine (TIV)
– Live-attenuated influenza vaccine (LAIV)

•  Herd immunity



•  Retrospective cohort study
•  Children <15 years of age in Tennessee
•  19 years of observation
•  2,035,143 person years observation

Neuzil et al NEJM 2000;342:225
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•  Influenza surveillance in New Zealand
– PCR confirmation of all cases

•  Prospective study children and adults
•  Hospital based 

– Severe Acute Respiratory Illness (SARI)
•  Community based

–  Influenza-like illness (ILI)



<	
  1 1 2	
  -­‐	
  4 5	
  -­‐	
  14 15	
  -­‐	
  34 35	
  -­‐	
  49 50	
  -­‐	
  64 65	
  -­‐	
  79 80	
  +
ILI	
  -­‐	
  influenza 243.2 572.9 892.3 776.7 389.9 476.9 379.8 214.5 106.6
SARI	
  -­‐	
  influenza 375.1 189.8 73.2 15.6 25.3 30 56.5 104.4 177.8
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Vaccine efficacy in children

?



Maternal immunisation

•  The benefits for the mother
–  Norway study showed 70% reduction in flu-like illness in immunised 

mothers

•  The benefits for the infant
–  May be associated with increased birth weight
–  Lower rates of low birth weight
–  3rd trimester vaccination reduces hospitalisation with influenza by 90% 

up to 6 months of age



Is annual influenza vaccination effective in 
children?



A panel of immunization experts voted today 
(February 24, 2010) to expand the 
recommendation for annual influenza vaccination 
to include all people aged 6 months and older…..



…despite the high cost, extending the influenza 
vaccination programme to low risk children is highly 
likely to be cost effective….      25 July 2012

A panel of immunization experts voted today 
(February 24, 2010) to expand the 
recommendation for annual influenza vaccination 
to include all people aged 6 months and older…..



Trivalent 
inactivated 
vaccine 
(TIV)



Lancet ID January 2012

Table 1: Number of RCTs showing significant vaccine efficacy



•  Healthy children aged 6-24 months
•  Two doses (0.25mls) TIV

•  1999-2000   - VE 66% (CI 34 to 82%)

•  2000-2001   - VE -7% (CI -247 to 67%)

Hoberman et al JAMA 2003;290:1608



•  2009-10 school-aged children
•  Vaccine efficacy TIV 66% (CI 31-83%) 

against Influenza B
•  No effect against seasonal influenza A (H3N2)
•  47% efficacy(CI 15-67%) against pandemic 

Influenza A(H1N1) CID 2012;55:695



Live-attenuated influenza vaccine



Efficacy of LAIV in children

Osterholm et al Lancet ID 2012:12:36
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•  RCT in US Navy daycare centres
•  Outcomes – parent reports of respiratory illness
•  Vaccine effectiveness in unvaccinated:

–  50% for any respiratory illness (p=0.007)
–  80% for respiratory illness with fever (p=0.01)
–  80% with temp >38oC (p=0.01)

JAMA 2000;248:1677



Household contacts

JAMA 2000;248:1677



•  Blinded, cluster randomised trial
•  Children aged 36 months to 15 years 

vaccinated with TIV or placebo
•  Influenza A and B confirmed with PCR

JAMA 2010;303:943
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Protective effectiveness

JAMA 2010;303:943



Summary

•  Highest incidence rates of influenza disease
–  Infants and young children

•  Influenza vaccine efficacy
– Moderately efficacious vaccine in children

•  Vaccinating young children will reduce the rates of disease 
in unvaccinated contacts
– Likely need high rates of coverage

tony.walls@otago.ac.nz


