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Abstract

Background: Influenza vaccination is recommended annually; however, some studies have
raised questions regarding whether repeated influenza vaccine administration may have
unintended negative consequences for seasonal protection.

Methods: The National Advisory Committee on Immunization (NACI) Influenza Working Group
undertook an overview of systematic reviews on the effects of repeated influenza vaccination on
vaccine effectiveness, efficacy, and immunogenicity. A systematic assessment of programmatic
factors was conducted according to established NACI methods. The NACI evidence-based
process was used to critically appraise the available evidence and to review recommendations.

Results: The evidence base consisted of four eligible systematic reviews/meta-analyses.
Repeated vaccination, including the current season, was consistently more effective than no
vaccination in the current season. The evidence showed no significant difference or predictable
trend in vaccine efficacy or effectiveness between vaccinations in two consecutive seasons
compared to vaccination in the current season only.

Conclusion: Overall, NACI concluded that there is evidence to recommend annual influenza
vaccination, irrespective of whether an individual received the seasonal influenza vaccine

in previous seasons. It is neither currently feasible nor warranted to modify existing annual
influenza vaccination programs to account for potential negative or positive interference. NACI
continues to strongly recommend that seasonal influenza vaccine should be offered annually
to everyone six months of age and older who does not have contraindications to the vaccine,
irrespective of previous seasons’ influenza vaccination status.

Suggested citation: Sinilaite A, Young K, Papenburg J, on behalf of the National Advisory Committee on
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Introduction

The influenza vaccine is a critical tool to protect against

burden on the Canadian healthcare system. Influenza vaccination
is repeated annually due to waning immunity and the tendency
of influenza viruses to mutate frequently, requiring changes in
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the vaccine formulation. To reduce the morbidity and mortality
associated with influenza, National Advisory Committee on
Immunization (NACI) recommends annual influenza vaccination
for everyone six months of age and older who does not have
contraindications to the vaccine (1).
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A study published in the 1970s (2) raised questions about

a potential negative impact of prior influenza vaccination

on current season influenza vaccine effectiveness (VE) and
conflicting results on whether repeated annual seasonal influenza
vaccination could have unintended negative consequences for
seasonal protection have also been reported (3-8). The degree
to which repeated vaccination and other factors (e.g. vaccine
strain match to circulating strains, initial exposure to influenza
virus and egg-adaptive mutations) affect VE is still not fully
understood and varies season to season. Furthermore, the
complex interplay of factors affecting an individual's immune
response to influenza vaccination makes it extremely difficult to
make predictions far enough in advance of the next influenza
season to help inform vaccine policy or administration practice
changes.

NACI was asked to assess the effects of repeated influenza
vaccination on VE, efficacy and immunogenicity with the
purpose of evaluating the overall impact of this phenomenon
and to provide an evidence base for population-level and
individual-level vaccination decisions regarding annual influenza
vaccination.

Methods

The NACI Influenza Working Group undertook an overview

of existing systematic reviews according to a written protocol
specified a priori that included review questions, search strategy,
inclusion and exclusion criteria and quality assessment. The
following research question and accompanying population,
intervention, comparison(s) and outcome(s) (PICO) (Table 1) was
developed to guide the evidence review: What are the effects
of repeated seasonal influenza vaccination on VE, efficacy and
immunogenicity?

Table 1: Population, intervention, comparator(s),
outcome(s) criteria guiding NACI's evidence review

Population Adults and children

Seasonal influenza vaccination in prior season(s) and

Intervention
current season

Seasonal influenza vaccination in prior season(s) only

Comparison | OR in current season only OR unvaccinated in any
season included in the study
Outcome Vaccine efficacy or immunogenicity in the current

season

Study design | Systematic review or meta-analysis

Abbreviation: NACI, National Advisory Committee on Immunization
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To support this work, a systematic assessment of ethics, equity,
feasibility, and acceptability of influenza vaccine guidance was
also conducted according to established NACI methods (9).
The NACI evidence-based process (10) was used to assess the
available evidence and develop a new recommendation. Full
details and results are presented in the NACI Recommendation
on Repeated Seasonal Influenza Vaccination (11).

Results

The NACI's evidence base encompassed an overview of four
systematic reviews (SRs)/meta-analyses (MAs) (12-15) on the
effects of repeated influenza vaccination on vaccine efficacy

or effectiveness, analyzing findings from a total of 24 unique
primary studies. None of the SRs/MAs included primary studies
that assessed immunogenicity. Based on the available evidence,
NACI issued a new recommendation on repeated seasonal
influenza vaccination.

Recommendation

NACI continues to recommend that seasonal influenza vaccine
should be offered annually to everyone six months of age and
older who does not have contraindications to the vaccine,
irrespective of previous seasons’ influenza vaccination status.
(Strong NACI Recommendation)

e NACI concludes that there is fair evidence to recommend
annual influenza vaccination, irrespective of whether
an individual received the seasonal influenza vaccine in
previous seasons. (Grade B Evidence)

Summary of evidence

e Repeated vaccination across seasons, including the current
season, was consistently more effective than no vaccination
in the current season.

* In general, the evidence shows no significant difference

or predictable trend in vaccine efficacy or effectiveness

between vaccinations in two consecutive seasons compared

to vaccination in the current season only.

o Of all the seasons investigated across many studies, only
two influenza seasons indicated that VE of vaccination
over consecutive seasons was statistically significantly
lower than vaccination in the current season only. These
notable seasons were influenza A(H3N2) in 2010-2011
(14) and influenza A(H3N2) in 2014-2015 (15). These
findings were not statistically significant in all SRs/MAs
that assessed VE in these two seasons; however, a trend
towards lower VE for repeated vaccination was consistent
for the 2014-2015 season across all studies (12,14).

e Evidence on the effects of repeated vaccination over three
or more consecutive seasons was limited and is insufficient
to draw firm conclusions at this time.
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e  Given the complex interplay between immune imprinting
(such as previous exposures through vaccination and
natural infection), circulating virus types and individual
characteristics, it is not currently feasible nor warranted
to modify existing annual influenza vaccination programs
to account for potential negative or positive interference
effects related to repeated influenza vaccination across
seasons.

A complete review of evidence and full NACI recommendations
are published in the new NACI Recommendation on Repeated
Seasonal Influenza Vaccination (11). This guidance aligns with
NACI's overarching recommendation for influenza vaccination
and standard vaccine administration practices as detailed in the
Canadian Immunization Guide and Annual NACI Statement on
Seasonal Influenza Vaccine (1).

Conclusion

The body of evidence exploring whether repeated seasonal
influenza vaccination can enhance or attenuate influenza
vaccine immunogenicity and effectiveness continues to grow.
Notably, a recent SR and MA commissioned by the World
Health Organization (WHO) Strategic Advisory Group of Experts
on Immunization (SAGE) Working Group on Influenza (16)
examined the available evidence for the potential reduction in
VE associated with repeated influenza vaccination. According
to the WHO SAGE review, although vaccination in the previous
year appears to attenuate VE, vaccination in two consecutive
years affords better protection than not being vaccinated.
Overall, the WHO SAGE review findings were in alignment with
the conclusions of the recent NACI assessment: the effects

of vaccination in the previous year were not consistent across
seasons and further evaluation and investigation of whether

VE is reduced by repeated vaccination would be needed prior
to considering an alternative influenza vaccination regimen.
New and emerging research priorities identified during NACl's
recommendation development process, include the following:

e  Effects of long-term repeated influenza vaccination on VE

e  Effects of repeated influenza vaccination on VE stratified by
age group and vaccine type

e  Effects of repeated influenza vaccination on severe influenza-
related outcomes, such as hospitalization and death

e  Effects of repeated influenza vaccination that accounts for
previous influenza exposure through vaccination and/or
natural infection

e Immunological mechanisms underlying the effects of
repeated influenza vaccination on VE

NACI will continue to monitor the evolving evidence and will
update this guidance as needed.
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