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How flu vaccines work

+ Specific (on target)
- direct effects

- indirect effects
* prevention of onward transmission

- Also downstream - leading to of f
target effects
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Direct effects

Antigen
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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.
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B Indirect effects

Infections
require there to
be enough
susceptibles in

R<1 the population
to be able to

R>1

New cases
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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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B Flu - England 2017-18
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B Weekly ILI consultation rates across UK countries, 2016-17
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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
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B "0ld" idea -
direct protection

+ Immunise the elderly

+ Immunise high risk
groups, including
preghant women

* Stop them getting
sick and dying
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B *Recommended but not Funded
Europe - universal flu
Recommendations for kids
* Austria - IIV - 7m to 15y RbnF*
+ Finland 6m-3y - IIV & LAIV funded
* Latvia ITV 6m-2y funded
* Malta - ITV 6m-5y RbnF
+ Poland IIV 13m-19y RbnF
+ Slovakia ITV 6m-12y funded
+ Slovenia ITV 6m-2y RbnF
+ UK 2y-9y LAIV funded (age 2 to school ¥5)

+ LAIV in Germany Sweden Norway ey e or
. hedyle ecdc.eurona 250, BRISTOL




B 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 a'lé‘rii‘mw
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Cluster
randomised study

*|solated Hutterite
communities in Canada

(Jo 3
\,i,jfe, e o0 #*950 children aged 3-15y in
SINA Eo%s 50 communities
}:':5 - #*Randomised to TIV or HepA
000/ vaccines
o) - e #2300 unimmunised people
Pose® 4y studied for flu
SN 07 *3.1% of unimmunised people
},ji’vu in immunised communities
"wxi got PCR+ flu vs 7.6% in
- unimmunised communities
(61% effective)
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B “New" vaccine - LAIV

* Nasal spray -
high
acceptability

- Efficacious in
young
children (but
only licensed
for >2y)
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Efficacy of LAIV
Relative to Placebo
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Ambrose et al., Vaccine, 30:886-892, 2012. &

Second Hutterite Cluster

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

bose A7 A in 52 communities
A4 {808,  *Randomised to IV (72%) or
RPN LAIV (77%) vaccines (both
B trivalent)
P - T *Children & 3425
po%e 084 unimmunised people studied
e ©o0  forfluA&B (PCR)
180 *5.3% of people in LAIV
%" immunised communities got

PCR+ flu vs 5.2% in IV
immunised communities

(Hazard ratio 1.03 (g.é@;,l@é,),}
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B England/UK - universal
LAV

+ 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

B GP diagnosed ILI

RCGP ILI

Consultation rate per
100,000 populal
o

B Primary ‘ (11-16 years ’ n7yes ‘
¢ Secondary oo
® None
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B 2016-2017 LAIV

effectiveness
Table: Adji d infl vaccine eff (VE) against medically-attended
y confirmed by age group and [y in 2016/17, UK.

Age-group A(H3N2) adjusted* | Flu B adjusted FluAand B

VE (95% CI) VE (95% CI) adjusted VE

(95% Cl)

2-17 years (LAIV | 57.0 (7.7, 80.0) 78.6 (-86.0,97.5) |65.8 (30.3, 83.2)
only)

Cl: confidence interval; VE: vaccine effectiveness.

“Adjusted for age-group, sex, month, pilot area and surveillance scheme.
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B School pilot schemes
2014-15 England

- 2014-15 (year 2)
+ Large seasonal
epidemic
: - Mostly H3N2
then B
‘ * Both
- significantly

drifted from
vaccine strains
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Excess respiratory mortality
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B Weekly ILT consultation rates
. across UK countries, 2016-17
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B

Disease Transmission Ro
Measles Airborne 12-18
Diphtheria Saliva 6-7
Smallpox Airborne droplet 5-7
Polio Fecal-oral route ~ 5-7
Rubella Airborne droplet 5-7
Mumps Airborne droplet 4-7
HIV/AIDS Sexual contact 2-5
Pertussis Airborne droplet  5.52)
SARS Airborne droplet | 2-5(°!
o A 251 "
eone ES::';meak) Bodily fluids  1.5-2.5
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reasomdto vaccinate
your child against fl u

o . Protect your child. The vaccine
will help protect your child against fiu and
Serious comphcations such 3 bronchis
20 preumonia
W 2 Protect you, your friends -
T s

‘ 2. Protect you, your friends "
and family. Vaccinating your child e
will help protect more vulnerable B
friends and family
P -
—
Whatshoud o7
Chilgren aged two and three years old are offered ths.
bt o Yo Sty G ey ]

contact you. I you haven't heard from their GP by early
November, contact them directly to make an appcintment.

v

Children in reception cass and school years 1, 2, 3 & 4 will be.
fered the vaccine at Your child's school wil provide:
detais from the local healthcare tear.

For more information visit 1
www.nhs.uk/child-flu
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Features of 17-18 UK
epidemic
* Predominantly H3N2 and B

« H3N2 in all flu vaccines worked

relatively poorly - thought to be due
to /n vitro antigenic drift apart in
humans versus in egg culture

+ B in trivalent vaccines - Victoria so
mismatched

+ HIN1 in LAIV worked well -
effectiveness case-control studies
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