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Key points

The purpose of this scoping report is to provide a preliminary assessment of the
currently available evidence for universal influenza vaccination of children in order to
inform consideration by the Minister for Health of its inclusion in the national
immunisation schedule.

The Health Information and Quality Authority (HIQA) agreed to undertake this
scoping report following a formal request from the Head of the Health Protection
Unit in the Department of Health.

The key findings of this scoping report are:

Seasonal influenza is associated with a significant burden of iliness, antibiotic
consumption and health resource use in children. Vaccination is the most
effective strategy to reduce influenza-associated morbidity, mortality and virus
spread.

A range of seasonal influenza vaccines are licensed and available for use in the
European Union (EU). These include inactivated influenza vaccines (IIV), some of
which are approved for children from the age of six months, and the live
attenuated influenza vaccine (LAIV) which is recommended for children from 24
months of age.

Universal vaccination of children for seasonal influenza has not to date been
listed on the Irish primary childhood immunisation schedule or as part of the
school vaccination programme. The national immunisation guidelines for
influenza (updated October 2019), strongly recommend annual vaccination with
the quadrivalent inactivated influenza vaccine (IIV4) of children aged six months
and older in specific clinical risk groups who may be at increased risk of
influenza-related complications. Vaccination is also recommended for household
contacts of individuals at high risk of influenza complications.

Universal paediatric influenza vaccination programmes are currently offered in
Finland and the United Kingdom.

A 2018 systematic review found that in children years, LAIV and IIV reduce the
proportion of children who have influenza and influenza-like iliness (ILI)
compared with no vaccination or placebo.

Influenza vaccines have been shown to be safe and are well-tolerated in children,
including those with moderate to severe asthma. However, vaccination can be
associated with rare serious adverse events.

Most of the clinical and economic burden prevented by universal childhood
influenza vaccination is not limited to the vaccinated population. Vaccination of
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children affords indirect protection to others including household members and
older populations against influenza-related morbidity and mortality.

Cost-effectiveness analyses from the UK and The Netherlands indicate that
paediatric influenza vaccination is likely to be cost-effective. Indirect protection,
arising from herd immunity, may make a significant contribution to the cost-
effectiveness of vaccination. Cost-effectiveness is also highly dependent on
vaccine uptake.

The potential budget impact associated with the introduction of the programme
is likely to be substantial.

In the context of COVID-19, international public health agencies have advised
that expanding coverage of the seasonal influenza vaccine is one of the most
effective strategies to reduce pressure on the health and social care system in
the 2020 to 2021 influenza season. Specifically, influenza vaccination will
minimise the risk of co-infection with influenza viruses and SARS-CoV-2.

Current indications for SARS-CoV-2 testing include onset of a humber of
symptoms common to both COVID-19 and influenza, thus individuals with
influenza are likely to present for SARS-CoV-2 testing. A reduction in incidence of
influenza would likely reduce the demand for SARS-CoV-2 testing and the
associated requirement for restricted movement pending test results.

On 18 May 2020, the Minister for Health announced that influenza vaccination
would be provided for all children aged between 2 and 12 years from the 2020 to
2021 influenza season onwards.
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List of abbreviations used in this report

aVE

CDC
COVID-19
DDD
ECDC
HTA

ICER
IV
IIV3
1IV4
ILI
LAIV
LRTI
PCR
QALY
RCT
RTI
SARS-CoV-2
WHO

Adjusted vaccine effectiveness

Centres for Disease control and Prevention
Coronavirus disease 2019

Defined daily dose

European Centre for Disease Prevention and Control

Health technology assessment

Incremental cost-effectiveness ratio
Inactivated influenza vaccine

Trivalent inactivated influenza vaccine
Quadrivalent inactivated influenza vaccine
Influenza-like illness

Live attenuated influenza vaccine

Lower respiratory tract infection
Polymerase chain reaction
Quality-adjusted life year

Randomised controlled trial

Respiratory tract infection

Severe acute respiratory syndrome coronavirus 2

World Health Organization
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Purpose

The purpose of this report is to provide a preliminary assessment of the currently
available evidence (including ongoing research) for universal influenza vaccination of
children in order to inform consideration by the Minister for Health of its inclusion in
the national immunisation schedule.

1. Introduction

A request in relation to a potential health technology assessment (HTA) of a
universal influenza vaccination programme for children in Ireland was received from
the Head of the Health Protection Unit in the Department of Health.

This scoping report represents an extensive (but not exhaustive) assessment of the
available evidence in relation to universal influenza vaccination in children. An expert
review of the draft report was provided by the Chair of the National Immunisation
Advisory Committee prior to finalisation.

1.1. Description

Seasonal influenza A and B viruses circulate and cause disease in humans every year
and, in temperate climates, winter epidemics occur yearly. While influenza affects
people of all age groups, the illness is more severe in the elderly, in children less
than four years of age and those with chronic disease or immunosuppressive
conditions.®) It is estimated that 20-30% of children are infected with influenza A or
B viruses each year.® This translates into significant illness and healthcare resource
use. Laboratory-confirmed influenza accounts for a considerable proportion of
hospitalisations (0.3%-20%), medical visits (1.7-2.8 visits per case) and antibiotic
prescriptions (7%-55%) in children. Young children are reported to have the highest
rates of healthcare utilisation.(®

Influenza immunisation is the best available strategy to reduce influenza-associated
morbidity, mortality and virus spread. To facilitate strain-specific vaccination, the
World Health Organization (WHO) issues recommendations to vaccine manufacturers
regarding vaccine strain inclusion.®® These are based on predictions of the likely
circulating strains which have been informed by analysis and interpretation of global
surveillance data.* > Recommendations are issued for the composition of both
trivalent (two A strains and one B strain) and quadrivalent (two A strains and two B
strains) vaccines and include specific viral subtyping for influenza A.()

A range of seasonal influenza vaccines including inactivated influenza vaccines and
live attenuated influenza vaccines (LAIVs) are licensed and available for use in the
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EU.® Licensed vaccines available in Ireland for the immunisation of children include
the quadrivalent (IIV4) and trivalent (IIV3) inactivated influenza vaccines (approved
for children from six months of age) and live attenuated influenza vaccines (LAIVS)
(approved for children and adolescents from 24 months to less than 18 years of
age).( All currently available LAIVs are quadrivalent vaccines containing two
influenza A strains (HIN1 and H3N2 subtypes) and two influenza B strains (Victoria
and Yamagata lineages) in line with WHO recommendations.(®

The WHO recommends vaccinating children aged 6-59 months against influenza.(”
Universal influenza vaccination of children is available in a number of European
countries, specifically Finland (six months to six years) and the UK. 9 A phased
universal childhood programme commenced in the UK programme in 2013/2014 for
children aged two to three years. For the 2020/2021 season, vaccination will be
available for children age two to 10 years, with roll-out ultimately to all children aged
two to 16 years. The programme is school-based for older children; vaccination for
those aged two to four years is delivered through primary care. LAIV is used in the
UK programme for a number of reasons as summarised from the Joint Committee on
Vaccination and Immunisation report in 2012 that led to its incorporation in the UK
programme: (10

= LAIV is more effective than IIV in children aged 6-17 years as well as in younger
children and may offer protection against drifted strains.

= LAIV has a good safety profile in children aged >2 years and has an established
history of use in the US.

= LAIV is comprised of whole virus, so it may offer important longer-term
immunological advantages to children by replicating natural exposure/infection to
induce potentially better immune memory to influenza that may not arise from
the annual use of inactivated vaccines.

= Attitudinal research suggested that as LAIV is administered by nasal spray, it may
be more widely accepted by parents of school-aged children and school-aged
children themselves compared with injected influenza vaccine.

The IIV continues to be used for children in high-risk groups for whom the LALV is
contraindicated.

Universal vaccination for seasonal influenza is not currently included in the Irish
primary childhood immunisation schedule or as part of the school vaccination
programme.! 12) The Irish national immunisation guidelines for influenza (updated
October 2019) strongly recommend annual influenza vaccination with the IIV for
children belonging to specific clinical risk groups who may be at increased risk of
influenza-related complications. Vaccination is also recommended to reduce the risk
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of transmission for household contacts of adults at high-risk of influenza-related
complications.®

Influenza vaccination uptake in many European countries remains suboptimal. The
increased use of childhood vaccination represents an opportunity to not only reduce
the substantial burden of disease in this population, but also to provide indirect
protection for those most at risk of serious complications due to the role children
play in transmission of the virus.(!3) A further suggested benefit of universal
influenza vaccination in children is the potential to reduce antibiotic consumption and
adverse effects associated with antibiotic resistance. Antibiotic overuse in viral
infections is well documented,(*% 15) with evidence also that young children receive
by far the most antibiotics for respiratory tract infections (RTIs) at a population-
level.(1®) As noted, England and Wales began to roll out universal vaccination with
LAIV for children aged 2 to 16 years of age in 2013. A modelling study using UK
data projected a 5.3% reduction in antibiotic presciptions per 1,000 person years (or
0.8% of the total antibiotic dispensing rate for primary care). Given an ongoing
secular trend toward reduced consumption (fall of 2.5% each year in England during
the period 2012-2018), the authors suggested that this would not represent a
substantial reduction in antibiotic consumption or adverse health outcomes
associated with antibiotic resistance. However, they noted that it may improve cost-
effectiveness of paediatric LAIV.(!”) Assuming a similar percentage reduction could
be achieved in Ireland, the absolute reduction is likely to be larger, given higher
rates of antibiotic dispensing in primary care (2018: 20.9 daily defined doses
(DDD)/1000 inhabitants and per day in Ireland versus 16.3 DDD/1000 inhabitants
and per day in the UK).(18)
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2. Scope

2.1. Research Question

Table 2.1. Research question outlined in the PICO format

Criteria Definition
Population Children <18 years of age with or without underlying medical
conditions.

Potential subgroups of interest:

= Infants (6 months-2 years)

= Pre-school children (2-5 years)

= Primary school children (5-13 years)
= All children (six months—18 years)

Intervention = Live attenuated inactivated influenza vaccines (LAIV)
= Inactivated trivalent influenza vaccines (IIV3)
= Inactivated quadrivalent influenza vaccines (1IV4)
Studies assessing monovalent or bivalent vaccines will be
excluded.

Comparator » Eligible comparators are any seasonal influenza vaccine

(head-to-head comparisons):
- LAIV
- 1IIV3
- IIv4

» Placebo

= No vaccination

= QOther type of vaccine (e.g. rubella, polio, hepatitis b)

Outcomes Clinical effectiveness

Primary outcome

= Laboratory-confirmed influenza (symptoms of influenza
with a positive laboratory diagnosis by PCR, virus culture
or antigen detection)

Secondary outcomes

= Influenza-associated hospitalisation or pneumonia
» Influenza-associated mortality
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» Influenza-like illness (ILI) defined using internationally
accepted case definitions (e.g. WHO, US CDC, EU)*

Safety — Main outcomes

= Serious adverse events
= Systemic adverse events
= Local adverse events

Cost-effectiveness
= Any relevant measure of cost or benefit

Study design  Eligible studies will be assessed for suitability with reference to
the hierarchy of evidence.

3. Literature search

A search of the literature was conducted on 24 March 2020 in the PubMed Clinical
Queries Tool in line with HIQA’s standard operating procedure for the conduct of
scoping reports. The following search terms were used: (Influenza vaccination OR
influenza immunisation) AND (children OR paediatric). Results were limited to
English-language studies conducted in humans and published since 2010.

The search was supplemented by ad hoc Internet searches, in addition to targeted
searches of the websites of HTA agencies and public health bodies.

PROSPERO was also searched to identify any ongoing systematic reviews. Two
systematic reviews assessing the clinical effectiveness of seasonal influenza
vaccination in children relevant to the research question outlined in Table 2.1 were
identified.(19: 20)

4. Potential clinical impact

= In 2018, among children aged less than five years, globally there were an
estimated 110 million influenza virus episodes, 10 million influenza-associated
acute lower respiratory tract infections (LRTI) cases, 870,000 influenza-
associated acute LRTI hospitalisations and up to 34,800 overall influenza-
associated acute LRTI deaths.(?V)

* WHO definition: An acute respiratory infection with: measured fever of >38°C and cough with onset
within the last 10 days. US CDC definition: Fever (temperature of 37.8°C or greater) and a cough
and, or a sore throat in the absence of a known cause other than influenza. EU definition: Sudden
onset of at least one among: fever, feverishness, headache, malaise, myalgia, and at least one
among: cough, sore throat, shortness of breath.
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A 2018 systematic literature review and meta-analysis of case-control and cohort
studies found that children sustain the highest burden of disease during each
seasonal influenza outbreak.(?)

A 2018 Cochrane review by Jefferson et al. included 41 randomised controlled
trials (RCTs) in healthy children (<16 years). LAIV was found to probably reduce
the risk of influenza infection in children from 18% to 4% based on moderate
certainty evidence, and may reduce ILI by a smaller degree (17% to 12%, based
on low-certainty evidence) compared with no vaccination or placebo. Inactivated
vaccines were reported to reduce the risk of influenza in children from 30% to
11% (high-certainty evidence), and probably reduce ILI from 28% to 20%
(moderate-certainty evidence). Very few RCTs in children less than two years of
age were found.(®)

Based on the findings of a systematic review published in 2012, LAIVs
consistently show highest efficacy in young children (aged 6 months to 7
years).(29

There is some evidence to suggest that influenza vaccination of children confers
indirect protection in some, but not all settings.(>

In Finland, IIV3 and LAIV were used in parallel in two year old children for three
consecutive influenza seasons: 2015-2016, 2016-2017 and 2018-2019. The
register-based cohort studies included >60,000 children for each influenza
season. The effectiveness of the vaccines varied across the influenza seasons.
LAIV and IIV4 were recommended to replace IIV3 in this population in Finland,
due to their greater effectiveness against influenza type B, although neither
vaccine demonstrated strong beneficial effects.(26)

Since 2013, influenza vaccination is recommended for all children from

six months of age in Austria; however, it is not linked to government funding or
reimbursed by general health insurance. This may have impacted vaccination
coverage in Austrian children which is noted to be very low (<5%). Two Austrian
databases were queried for influenza-associated hospitalisations during 2002—
2016. Reported influenza-associated hospitalisation and mortality demonstrate a
high burden of influenza in the Austrian paediatric population corresponding with
a low vaccine uptake rate.?”)

End-of-season 2018 to 2019 UK data for children 2 to 17 years of age provides
evidence of overall significant adjusted-vaccine effectiveness (aVE) for LAIV
against any laboratory-confirmed influenza infection in primary care (aVE
=48.6% (95% CI: —4.4, 74.7).(8 Data from England also provides evidence of
overall significant adjusted vaccine effectiveness (aVE) for LAIV and IIV4 against
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influenza-associated hospitalisation in children 2-17 years of age in 2018 to 2019
(aVE =63.5% (95% CI: 34.4-79.7) and 2015/2016 (aVE =33.4% (95% CI: 2.3-
54_6)_(29, 30)

A 2018 report by Gallagher et al. estimated the impact of introduction of a LAIV
vaccination programme on the burden of influenza in primary care in Northern
Ireland across seven influenza seasons. Analysis was conducted overall and
stratified by age; rates in children under 14 years of age were used to measure
direct impact and rates in individuals aged 14 years and over to measure indirect
impact. High uptake of vaccination was observed from the programme
introduction, with consistent uptake of over 50% in pre-school age groups and
over 75% in primary school age groups. Statistically significant reductions were
found in GP in-hours consultations and in out-of-hour calls both overall and in the
under 14 years group.G

According to the Centre for Disease Control and Prevention (CDC), currently
available IIVs are generally well-tolerated by children.2)

The 2018 Cochrane review of RCTs by Jefferson et al. noted that adverse events
were not well described in available studies. For the LAIV, fever, assessed as a
reported increase in temperature was presented as an outcome in most of the
RCTs, with large differences among trials. The authors highlighted the
requirement for standardised approaches to the definition, ascertainment and
reporting of adverse events.(?3)

A 2015 review of the published English-language literature concluded that LAIVs
are well tolerated in children. Transient symptoms of rhinorrhea and congestion
were noted to be the the most common adverse events with an increased risk of
fever noted in younger children (less than 3 years of age). No increased risk of
febrile seizures were noted with LAIV. Data for LAIV in children less than two
years of age and in those with underlying health conditions were noted to be
limited. Local injection site reactions (that is, pain, tenderness, swelling) are very
common with IIV; however most are noted to be mild and transient in severity.
The review concluded that several influenza vaccines have been shown to be
very safe in children; however, it was also noted that influenza vaccines can be
associated with rare serious adverse events.(3)

It has been observed that by the beginning of the 2013 to 2014 influenza
season, more than 80 million doses of LAIV had been distributed, mostly in the
US, including over 50,000 doses as part of its clinical development programme;
the vaccine was generally well-tolerated. While LAIV has not been associated
with an increase in hospitalisations, nor higher rates of anaphylaxis, Guillain-
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Barré syndrome or encephalitis, it is noted that studies are typically not powered
to detect extremely small increases in rare events.(3%

Post-authorisation safety studies have been undertaken to describe the safety of
LAIV in children and adolescents with high-risk underlying conditions, including
asthma for which safety data were limited.

o A population-based prospective cohort study conducted in England
investigated safety events in 11,463 children and adolescents (aged 2-17
years) with asthma or other high-risk medical conditions who received
LALV, either as a trivalent or quadrivalent formulation in the 2013-2014 or
2014-2015 influenza seasons, respectively. The risk of hospitalisation after
LAIV administration did not vary significantly compared with matched
unvaccinated controls in both seasons (that is, with LAIV3 in 2013-2014
and LAIV4 in 2014-2015) and was consistently lower than after IIV
administration, within 42 days or in the first six months post vaccination.
None of the specific medically attended events of interest (that is,
hypersensitivity, seizures and convulsions, vasculitis) that were examined
occurred at an increased rate among LALV recipients.G%

o A prospective, multicenter, open-label, phase 1V intervention study
conducted during the 2016 to 2017 influenza season included children
(n=478) with moderate to severe asthma, and preschool children with
recurrent wheeze who received LAIV.G3) LAIV was found to be well
tolerated in the vast majority of children with asthma or recurrent wheeze.
Two serious adverse events occurred during the study which were
considered to be potentially attributable to LAIV.(3> The study provided
evidence to support the revised UK guidance for the 2019 to 2020 season
that ‘children with asthma on inhaled corticosteroids may safely be given
LAIV, irrespective of the dose prescribed’.(36)

Electronic surveillance of the occurrence of adverse events following influenza
vaccination collected by the Canadian National Vaccine Safety (CANVAS) network
for 4,387 children vaccinated with LAIV, IIV4 (the most frequently administered
vaccine) or IIV3 in 2017 to 2018 and 3,677 in 2018 to 2019 reported that health
event rates were not significantly different between vaccinated and control
children groups.G”)

A systematic review of the effectiveness and safety of LAIV compared with IIVs
in children is currently underway by the European Centre for Disease Prevention
and Control (ECDC) and was scheduled to complete in the second quarter of
2020.
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Potential economic impact

A systematic review of cost-effectiveness of population level or sub-group specific
influenza immunisation programmes retrieved 10 studies exclusively in children.
From a health services perspective, influenza vaccination was found to be most
cost-effective in younger children.G8)

A systematic review of vaccines for the prevention of seasonal influenza across
different age groups identified 11 studies. All of the studies included children.
Based on the evidence summarised in this review, the authors concluded that
seasonal influenza vaccination programmes in school-age children can be cost-
effective from the perspective of the national health system, and can be cost-
saving from a societal perspective in European countries. (3

Pitman et al. compared vaccinating all children to vaccinating only high-risk
children in England and Wales using a dynamic transmission model. Vaccinating
all 2-18 year olds with LAIV was estimated to be the most cost-effective policy in
an incremental cost-effectiveness analysis, at an assumed annual vaccine uptake
rate of 50%. The mean incremental cost-effectiveness ratio (ICER) for this policy
was estimated at £251 per quality adjusted life year (QALY) relative to current
practice (vaccinating at-risk groups and those =65 years), that is, highly cost-
effective. The analysis also suggests that indirect protection, arising from herd
immunity, may make a significant contribution to the cost-effectiveness of
paediatric influenza vaccination.(4®

Thorrington et al. aimed to determine whether targeted vaccination in either
primary or secondary schools would be more cost-effective than a programme
stretching across both school groups. Overall, vaccination of healthy school
children in the UK was found to be cost-effective with an ICER of £16,152 per
QALY saved based on heterogeneous vaccination coverage across primary and
secondary schools. The model suggested that influenza transmission can be
eliminated for a particular season by vaccinating both primary and secondary
school children, but not by vaccinating only one group.()

In England, given the projected reduction in the population-wide burden of
influenza B, it has been reported that the introduction of quadrivalent LAIV to
low-risk healthy children is likely to be cost-effective compared with trivalent
LAIV based on modelling exercises.*?)

Vaccinating children indirectly protects other age groups. In this way, universal
influenza vaccination programmes reduce the potential impact of any vaccination
programme in the remaining population, thereby decreasing the amount that
should be spent on those vaccination programmes after a successfully
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implemented paediatric programme.2) Hodgson reported that paediatric
vaccination would reduce the number of low-risk elderly influenza cases to a
greater extent than would vaccination of the low-risk elderly themselves.(*3)

Vaccination of children aged 2-16 years at 50% coverage was found to be cost-
effective in The Netherlands when assessed from the healthcare payer’s and
societal perspective. However, childhood influenza vaccination was not cost-
effective when only outcomes for the children themselves were considered.“4

Management and treatment of drug-resistant infections increases healthcare
costs. A suggested additional benefit of influenza vaccination is a reduction in
antibiotic consumption and or adverse health outcomes associated with antibiotic
resistance, leading to improved cost-effectiveness. Such potential benefits were
not considered in any of the cost-effectiveness analyses identified in this scoping
review.

Decision-making and policy considerations

The national immunisation guidelines until now strongly recommended annual
seasonal influenza vaccination for children aged six months and older who are at
increased risk of influenza-related complications due to identified comorbid
conditions. Vaccination was also recommended for children who are household
contacts of an at-risk person to reduce the risk of transmission to those at high
risk of influenza complications. The seasonal influenza programme was based on
IIV3 from 1998 to 2018; IIV4 was introduced in 2019.

Influenza vaccines have been shown to be safe and well-tolerated in children.
However, influenza vaccines can be associated with rare serious adverse events,
with the majority of studies not powered to detect extremely small increases in
rare events.

A number of countries include universal influenza vaccination of children in their
immunisation programmes.

Most of the clinical and economic burden prevented by universal childhood
vaccination is not among the vaccinated population, but among older adults
through indirect protection. The impact of the introduction of universal childhood
vaccination should be considered in the context of the entire population, not just
the target-group alone.

Based on clinical and cost-effectiveness data, it has been suggested that children
should be considered a priority for seasonal influenza vaccination, due to their
role in transmission of the virus and high healthcare resource use for influenza-
associated episodes in this group.(4>: 46)
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The seasonal influenza vaccine is currently administered to eligible populations by
general practitioners and pharmacists at a fee of €15 under fee-per-item
agreement between the HSE and healthcare providers.(*”)

For currently existing school-based immunisation programmes in Ireland, recent
uptake rates are in excess of 80%.“8) Uptake of seasonal influenza vaccination is
highly variable across Europe. Overall uptake of the universal paediatric influenza
vaccination programme in the United Kingdom exceeds 50%.(3!: 4% 50) In Finland,
vaccine coverage is steadily increasing, but remains low among two years olds
(that is, 7-20% depending on the type of vaccine and influenza season).(26)

School-based vaccination is likely to achieve higher coverage than delivery via
primary care providers.(# 30) While achieving greater equity of care, school-based
influenza vaccination programmes are highly resource intensive. However, the
clinical and cost-effectiveness of a universal paediatric vaccination programme is
highly dependent on the uptake rate. The likelihood of attaining high coverage is
an important component of decision-making regarding introduction of influenza
vaccination programmes.

National immunisation guidelines published by the HSE highlight that the ideal
time for vaccination is from September to October, although the vaccine may be
given until the end of April. Furthermore, for the LAIV vaccine which is
administered intranasally, children under the age of nine years require two doses
of the vaccine administered four weeks apart if they are receiving the vaccine for
the first time. Given these requirements and the potential requirement to
vaccinate a large cohort of children on an annual basis, it is likely that inclusion
of universal influenza vaccination for all children, or even all younger children (up
to and including primary school) would give rise to substantial logistical
challenges for the national programme. For example, total enrolment in
mainstream primary schools (n=3,106 schools) was approximately 560,000 in
September 2019.1) Such challenges could be partly mitigated by phased
implementation, and consideration of alternative vaccination settings including
extension of the pharmacy-based influenza programme which is currently limited
to those aged 18 years and older.(")

While international evidence suggests that universal influenza vaccination of
children is likely cost-effective, that is, that it may represent an efficient use of
resources, consideration must also be given to the potential budget impact, as
this addresses the question of affordability. Given the requirement for multi-
annual vaccination, and the cohort size (approximately 60,000 children for each
birth year), the combined cost of the vaccine plus its administration will be
substantial. While cost offsets in terms of reduced hospitalisations and other
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healthcare utilisation may be anticipated, decision-making will need to take
consideration of competing priorities in the context of a finite healthcare budget.

It has been acknowledged that the health system and wider society should
prepare for the potential for co-epidemics of COVID-19 and seasonal influenza in
2020 to 2021.62) It has been suggested that strategies to mitigate the morbidity
and mortality associated with co-circulation of SARS-CoV-2 and seasonal
influenza viruses should include attainment of optimal influenza vaccination
coverage, including near-universal coverage among healthcare personnel and
other groups at high risk of complications from influenza and COVID-19.52)

A single-centred study of COVID-19 patients has indicated that during the early
stages of the COVID-19 outbreak in Wuhan (12 January — 21 February, 2020) co-
infection of SARS-CoV-2 and influenza viruses was highly prevalent (Influenza A:
49.8% and Influenza B: 7.5%).053) Early evidence from a systematic review of
studies published up to 17 April 2020 suggests that COVID-19 patients with co-
infections (bacterial, fungal or viral) may be at increased risk of poor outcomes.
While an increased risk of mortality was also reported in COVID-19 patients with
a co-infection compared with those with no co-infection, the data were limited to
hospitalised patients and included co-infection with bacterial and fungal
pathogens.(>%

Updated guidance on influenza vaccination from the Queensland Department of
Health and Public Health England advises that influenza vaccination will be one of
the most effective available interventions to reduce pressure on the health and
social care system in the 2020 to 2021 influenza season.(3% %) Influenza
vaccination will reduce the severity and transmission of influenza, and may
reduce susceptibility to other respiratory viruses, such as coronaviruses.>

The current data suggest that the burden of COVID-19 in children is low®® and,
based on limited evidence, that they do not substantially contribute to the
transmission of SARS-CoV-2.57) However, reductions in the incidence of influenza
in this cohort, would reduce the overall burden of influenza in the population.
Current indications for SARS-CoV-2 testing include onset of a number of
symptoms of acute respiratory infection. Given the overlap between influenza
and COVID-19 symptoms, individuals with influenza are likely to present for
SARS-CoV-2 testing. Therefore, in the context of the current pandemic, a
reduction in incidence of influenza would likely reduce the resource requirements
for SARS-CoV-2 testing, as well as reducing the organisational and economic
challenges arising from a requirement for self-isolation or restriction of
movement pending test results.
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= On 18 May 2020, the Minister for Health announced that influenza vaccination
would be provided for all children aged between 2 and 12 years from the
2020/2021 influenza season onwards.s8)

7. Conclusion

Data from the Global Burden of Disease Study 2017 indicate that the greatest
number of influenza lower respiratory tract (LRTI) episodes, deaths, and
hospitalisations occur in young children and elderly adults. Targeting specific age
and risk groups with the highest disease burden for influenza vaccination could
substantially reduce the burden of influenza LRTIs.(*® Influenza vaccines have been
shown to be safe and well-tolerated in children, although they can be associated
with rare serious adverse events. Based on the evidence summarised in this
preliminary scoping review, a universal influenza vaccination programme for children
is likely to be clinically and cost-effective if high uptake rates can be achieved. It is
suggested that indirect protection, arising from herd immunity, may make a
significant contribution to the cost-effectiveness of a paediatric influenza vaccination
programme. Careful consideration of competing priorities on the healthcare budget
and how best to implement such a programme will, however, be required to mitigate
challenges arising from the cost and logistical challenges of having to vaccinate a
large cohort within a short time frame on an annual basis.

In the context of the current COVID-19 pandemic, strategies to mitigate the
morbidity and mortality associated with co-circulation of SARS-CoV-2 and seasonal
influenza viruses include attainment of high influenza vaccination coverage. A
reduction in the incidence of influenza would likely also reduce the resource
requirements for SARS-CoV-2 testing, as well as reducing the organisational and
economic challenges arising from a requirement for self-isolation or restriction of
movement pending test results.

On 18 May 2020, the Minister for Health announced that influenza vaccination would
be provided for all children aged between 2 and 12 years from the 2020/2021
influenza season onwards.8)
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