
Perspective
M
JA

2
0
9

(3
)

j
6

A
u
g
u
st

2
0
18

110
Sarah L
Sheridan1,2

Cyra Patel1

Kristine
Macartney1,3

Allen C Cheng4,5

1 National Centre for
Immunisation Research

and Surveillance,
Children’s Hospital at

Westmead,
Sydney, NSW.

2 University of
New South Wales,

Sydney, NSW.

3 University of Sydney,
Sydney, NSW.

4Monash University,
Melbourne, VIC.

5 Alfred Health,
Melbourne, VIC.

sarah.sheridan1@
health.nsw.gov.au

doi: 10.5694/mja18.00334

Published online
16/07/2018

Podcast with Kristine
Macartney available
at https://www.mja.

com.au/podcasts
New enhanced influenza vaccines
for older Australians: what promise
do they hold?

New influenza vaccines for older people may provide improved protection against
influenza-related disease
1 Average annual age-specific rate of influenza

nfluenza is the leading vaccine-preventable cause of
morbidity andmortality each year in Australia.1 Older
notifications for 7 years (2010e2016) compared
with age-specific rate of influenza notifications in
2017

Source: National Notifiable Diseases Surveillance System influenza
public dataset (www9.health.gov.au/cda/source/pub_influ.cfm). u
I people are particularly at risk of severe outcomes
from influenza, including hospitalisation, pneumonia,
acute myocardial infarction and death.1-3 In 2017, the
largest influenza season since the 2009 pandemic, 53 983
(22%) of all 249 932 notified influenza cases were in
people aged� 65 years (Box 1), andmore than 90% of the
1100 influenza-related deaths reported occurred in
older adults.4-6 Furthermore, these numbers are widely
recognised as an underestimation of the true burden of
disease.

Annual seasonal epidemics are caused by influenza
A viruses (characterised by surface proteins called
haemagglutinin and neuraminidase), namely A/H1N1
and A/H3N2, and B viruses (divided into two lineages,
B/Yamagata and B/Victoria). Influenza A subtypes and
B lineages are further characterised into strains, with
antigenic drift causing the predominant strains to change
over time — therefore requiring annual updating of
influenza vaccines.

Since 1999, the annual seasonal influenzavaccine has been
funded under the National Immunisation Program for
people aged � 65 years. Quadrivalent influenza vaccines
(QIVs) (containing both A subtypes and both B lineages)
replaced trivalent inactivated influenza vaccines
(TIVs) (both A subtypes and only one B lineage) in
2016. However, the effectiveness of both the standard
dose TIVs andQIVs (that contain 15 mgof haemagglutinin
per vaccine strain) in older people has been relatively
poor,7,8 particularly against influenza A/H3N2, which
consistently causes a higher proportion of disease
among � 65-year-olds compared with other age groups
(Box 2).5 Immunosenescence — broadly defined as
decreased immune responses in older people— likely
contributes to lower vaccine effectiveness, meaning that
those most affected by influenza are also least likely to
gain protection from vaccination.

In response to the severe 2017 influenza season, the
Australian Government has funded two new enhanced
influenza vaccines for people aged� 65 years which have
not previously been used in Australia (Box 3).6 These
vaccines, high dose TIV (Fluzone High-Dose; Sanofi,
France) and adjuvanted TIV (Fluad; Seqirus, Australia)
are now available for the upcoming influenza season.
What are the new enhanced vaccines?

Both new TIVs are only registered and funded for people
aged� 65 years. They address the challenge of improving
protection against influenza in older people by eliciting
greater antibody responses (ie, they are more
immunogenic) compared with standard TIVs.9,10 High
dose TIV contains four times the haemagglutinin
content per strain compared with standard dose
influenza vaccines (60 mg v 15 mg per strain, giving a total
of 180 mg per 0.5 mL dose). The other new TIV includes
a squalene-based MF59 (Novartis, USA) oil-in-water
emulsion adjuvant — a compound that enhances the
immune response to a vaccine, reducing the amount of
antigen needed— with the standard antigen dose.

Vaccine efficacy is usually measured in clinical trials
under ideal conditions, whereas vaccine effectiveness is
typically measured in observational studies and
describes the vaccine’s protectiveness in a more
real-world setting. All available clinical trials and most
observational studies compared these vaccines with
standard TIVs. Thus, rather than reporting the
vaccine efficacyor effectiveness in peoplewho receivedan
enhanced vaccine compared with those who received no
influenza vaccine, most studies report the relative
additional protection compared with a standard TIV.

One clinical trial, in which about 16 000 participants
receivedhighdose TIV, found the relative vaccine efficacy
of high dose TIV across two influenza seasons, compared
with standard TIV, to be 24% (95% confidence interval
[CI], 10e37%) against laboratory-confirmed influenza
overall, including 23% (95% CI, 6e38%) better against
influenza A/H3N2.11 Protection against influenza-
related pneumonia was enhanced by 40% (95% CI,
19e55%).12 Post-marketing observational studies largely
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2 Average proportion of influenza due to influenza type A versus type B and common subtypes of A, by age
group, 2010e2016*

* The proportions of subtypes attributable to A/H1N1 and A/H3N2 have been derived based on samples that were subtyped only. A large proportion of
type A influenza was not subtyped (w 75% of type A cases); however, it is generally accepted that the samples with subtyping data are representative of
samples that are not subtyped. The figures do not include data on the proportion with both type A and type B, type C and untyped. These cases made
up < 0.5% of the total influenza cases in each age group. Data sourced from: National Notifiable Diseases Surveillance System influenza public dataset
(www9.health.gov.au/cda/source/pub_influ.cfm). u

Perspective
corroborate the findings of clinical trials reporting a
relative effectiveness of high dose TIV compared with
standard TIV of 20e22% against probable influenza and
influenza-related hospital presentation and/or admission
during A/H3N2 dominant seasons.13,14 However,
relative vaccine effectiveness varied with influenza
season; in some seasons, high dose vaccine was no better
than standard dose vaccine.13
3 Influenza vaccines available and recommended for us

Standard influenza vaccines

Number and type of strains
included in the vaccine

4 (Quadrivalent) — A/H1,
A/H3 and both B lineages

Vaccine brand Multiple brands*

How the vaccine is
enhanced

na — contains standard
amount of antigen (15 µg
per strain), no adjuvant

Recommended age group
for use

Children and adults aged
from 6 months to < 65 years*

Manufacturing method Egg-based

* Details on vaccine brands, registered age groups and recommended doses
Advisory Group on Immunisation’s (ATAGI) Annual Influenza Statement (htt
influenza-vaccines-in-2018). Providers should always check the age of the p
† Sanofi; France. ‡ Seqirus; Australia. x Novartis, USA. u
While clinical trials have shown superior immunogenicity
of the adjuvanted TIV over standard TIV, there are no
clinical trials demonstrating efficacy relative to standard
TIV. A large post-licensure observational study
undertaken among community-dwelling adults aged� 65
years over three influenza seasons found the adjusted
relative vaccine effectiveness of adjuvanted TIV against
hospitalisation for influenza or pneumonia, compared
e in Australia in 2018

Enhanced influenza vaccines

3 (Trivalent) — A/H1, A/H3
and a single B lineage

3 (Trivalent) — A/H1, A/H3 and
a single B lineage

Fluzone High-Dose† Fluad‡

Four times the amount of
antigen (60 µg per strain)
compared with standard
dose vaccines

Standard dose (15 µg per
strain) adjuvanted with MF59§

People aged � 65 years People aged � 65 years

Egg-based Egg-based

of quadrivalent influenza vaccines are given in the Australian Technical
ps://beta.health.gov.au/resources/publications/atagi-advice-on-seasonal-
erson to be vaccinated to ensure the recommended vaccine is provided.
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with standard TIV, to be 25%.15 Influenza A/H3N2 was
dominant in two of the three seasons under study.

There are no head to head data that allow direct
comparison of these two vaccines, or with the currently
availableQIV.However, evidence suggests that highdose
TIV and adjuvanted TIV provide a similar level of
additional protection to standard TIV; TIV in turn is
considered to provide protection equivalent to that
afforded byQIV against the three strains common to both
vaccines. Both the adjuvanted and high dose TIVs are
preferentially recommended by the Australian Technical
Advisory Group on Immunisation over QIV for people
aged � 65 years, but there is no preference between
them.16 There are no safety or efficacy data on
administration of both enhanced TIV andQIV in the same
season, and, as the B/Brisbane lineage is not expected
to circulate widely this year, giving both types of vaccines
is not recommended.

Safety of the new vaccines

High dose and adjuvanted TIVs have been used outside
Australia for several years without significant safety
issues. Side effects of vaccination, mostly mild, are more
common for both vaccines compared with standard
TIV.17 Pain is the most common local reaction, occurring
in 36% of high dose compared with 24% of standard TIV
recipients, and 32% of adjuvanted compared with 17% of
standard TIV recipients.18,19 Systemic reactions occurred
in about a third of high dose and adjuvanted TIV
recipients.18,19 Grade 2 or 3 reactions (defined as
interfering or preventing daily activities) occurred more
frequently in high dose TIV recipients (11% in high
dose TIV and 7% in standard TIV).18,19 Severe local or
systemic reactions were rare (< 1%) in both adjuvanted
and standard TIV recipients.19

What about the other B strain?

A potential disadvantage of the enhanced TIVs is the lack
of the additional B strain included in the standard QIVs.
However, B strains are less common (dominating about
every 7e10 years) and cause a smaller proportion of
disease in older adults, particularly A/H3N2, relative to
younger age groups (Box 2). There is also evidence that
the B strain included in aTIVmayprovide someprotection
against a circulating B strain of the alternate lineage.20 The
additional protection against A/H3N2 is expected to
outweigh any loss of protection against anydisease caused
by the B lineage not included in the vaccine.

Implications for the prevention of influenza in
older people

Overall, the new TIVs are likely to provide modest
additional protection against influenza which may vary
from season to season. On average, standard vaccines
reduce the risk of influenza by around 40e50%.21

Theoretically, applying the relative increase in efficacy
and effectiveness of the enhanced vaccines observed in
the studies above— calculated as 1 minus the relative
risk of influenza between the enhanced and standard
vaccine groups; eg, 1.9% compared with 1.4% for
laboratory-confirmed influenza11—would see these new
vaccines have an effectiveness of around 55e63%.
Importantly, due to the considerable burden of disease in
older people, even modest improvements in vaccine
effectiveness are predicted to have an impact on
preventing severe disease, especially in seasons where
A/H3N2 is dominant.

How will these new vaccines be assessed?

A comprehensive range of influenza disease and vaccine
surveillance activities are in place but can be further
strengthened. Complete and accurate recording of all
influenza vaccinations given on the whole-of-life
Australian Immunisation Register is vital to evaluate the
uptake, effectiveness and safety of these enhanced
vaccines. All vaccine providers should ensure they supply
data on vaccines administered to the Immunisation
Register.

As the first country in the world to publicly fund both
enhanced vaccines in the same population at a national
level, Australia has a unique opportunity to conduct a
head to head comparison of the two enhanced TIVs in
older Australians. This will be very valuable in informing
future influenza vaccination programs not only in
Australia but internationally. Australia’s unique
approaches to vaccine safety monitoring, using both
spontaneous reporting of adverse events to the
Therapeutic Goods Administration22 and AusVaxSafety
(the enhanced near real-time safety monitoring system
using SMS-based surveys to follow up tens of
thousands of vaccine recipients23), also provide the
opportunity to ensure the vaccines continue to show a
good safety profile.

These more immunogenic vaccines are a positive step
towards a stronger influenza vaccination program and
are anticipated to better protect against this common
vaccine-preventable disease in older adults. Other new
initiatives implemented in 2018 include state and
territory-funded QIV programs (in all but the Northern
Territory) for children aged 6 months to 5 years who
also experience very high morbidity from influenza
(Box 1). These programs may provide some herd
protection to older children and adults if good uptake is
achieved. Ultimately, the new vaccines still do not address
many of the problems of standard TIVs and QIVs,
despite the anticipated improvements in influenza vaccine
effectiveness and impact. More research enabling better
understanding of influenza vaccines and how to make
universally effective and durable vaccines is still required.
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