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How flu vaccines work

• Specific (on target)

– direct effects

– indirect effects
• prevention of onward transmission

– Also downstream – leading to off 
target effects

Direct effects

B
Antigen

Antibody

2 parts to an infection..

• The victim gets the infection – usually 
from another person (but sometimes 
from their own flora, the environment 
or a non-human host)

• The victim passes the infection on to 
one or several* other victims.

• * = epidemic

Indirect effects
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Infections 
require there to 
be enough 
susceptibles in 
the population 
to be able to 
spread

Direct
Vaccines as tools to protect vulnerable 
individuals against infectious diseases

Indirect
Vaccines as tools to protect whole 
populations against infectious diseases
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‘Flu Infectiousness
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Grandparenticide Flu – England 2017-18

Weekly ILI consultation rates across UK countries, 2016-17

England Scotland

Wales Northern Ireland

Flu – why the fuss?
• Significant annual 

epidemics with morbidity 
and resources usage 
especially in the young and 
the elderly and mortality in 
the elderly

• Risk of global pandemics 
and related Armageddon 
scenarios See @cambridgeWG
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“Old” idea –
direct protection

• Immunise the elderly

• Immunise high risk 
groups, including 
pregnant women

• Stop them getting 
sick and dying

Europe – universal flu
Recommendations for kids

• Austria – IIV – 7m to 15y RbnF* 
• Finland 6m-3y – IIV & LAIV funded
• Latvia IIV 6m-2y funded
• Malta – IIV 6m-5y RbnF
• Poland IIV 13m-19y RbnF
• Slovakia IIV 6m-12y funded
• Slovenia IIV 6m-2y RbnF
• UK 2y-9y LAIV funded (age 2 to school Y5)
• LAIV in Germany Sweden Norway
http://vaccine-schedule.ecdc.europa.eu/Pages/Scheduler.aspx

*Recommended but not Funded
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New idea – indirect 
protection

• Immunise children 
universally – directly 
protect them

• Block transmission of 
flu

• Protect not only those 
at high risk but also 
much larger low risk 
group of all ages, 
children and adults 

Reichert et al NEJM 2001

Cluster 
randomised study

Isolated Hutterite
communities in Canada

950 children aged 3-15y in 
50 communities

Randomised to TIV or HepA
vaccines

2300 unimmunised people 
studied for flu

3.1% of unimmunised people 
in immunised communities 
got PCR+ flu vs 7.6% in 
unimmunised communities 
(61% effective)

Loeb et al 2010 JAMA

“New” vaccine - LAIV
• Nasal spray –

high 
acceptability

• Efficacious in 
young 
children (but 
only licensed 
for >2y)

17

Ambrose et al., Vaccine, 30:886-892, 2012. 

Efficacy of LAIV 
Relative to Placebo

Second Hutterite Cluster 
randomised study

3 season study 2012-15
1186 children aged 36m-15y 

in 52 communities
Randomised to IIV (72%) or 

LAIV (77%) vaccines (both 
trivalent)

Children & 3425 
unimmunised people studied 
for flu A&B (PCR)

5.3% of people in LAIV 
immunised communities got 
PCR+ flu vs 5.2% in IIV 
immunised communities 
(Hazard ratio 1.03 (0.85-1.24))

Loeb et al 2016 Annals Internal Medicine



11/9/18

4

England/UK – universal 
LAIV

• 2013-14 Introduced for 2 year olds –
changed to 2-3 year olds (1 dose 
each). Primary school children (5-10 
yo in pilot areas)

• 2014-15 2-4 year olds 1 dose. More 
pilots including secondary schools 
(11+)

• 2015-16-17 2-7 year olds.
• 2017-18 2-9 year olds 

School pilot schemes 
2014-15 England

• 2014-15 (year 2)
• Large seasonal 

epidemic
• Mostly H3N2 

then B
• Both 

significantly 
drifted from 
vaccine strains

Pebody et al. Eurosurveillance Oct 2015

GP diagnosed ILI

Primary
Secondary
None

Pebody et al. Eurosurveillance Oct 2015

Excess respiratory mortality

Primary
Secondary
None

Pebody et al. Eurosurveillance Oct 2015

2016-2017 LAIV 
effectiveness

Weekly ILI consultation rates 
across UK countries, 2016-17
England
2-4y 38.4% 
5-7y 55.4%

Scotland
2-4y 59% 
5-11y 73%

Wales
2-3y 45.3% 
4-7y 66.9%

Northern Ireland
2-4y 52.6% 
4-7y 78.3%
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H1N1pdm09
1.4-1.6

Source: Wikipedia page “Basic Reproduction Number”

Flu – England 2017-18 Features of 17-18 UK 
epidemic

• Predominantly H3N2 and B
• H3N2 in all flu vaccines worked 

relatively poorly – thought to be due 
to in vitro antigenic drift apart in 
humans versus in egg culture

• B in trivalent vaccines – Victoria so 
mismatched

• H1N1 in LAIV worked well –
effectiveness case-control studies


