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About the National
Institute on Ageing

The National Institute on Ageing (NIA) is a
public policy and research centre based at
Toronto Metropolitan University (formerly
Ryerson University). The NIA is dedicated
to enhancing successful ageing across

the life course. It is unique in its mandate
to consider ageing issues from a broad
range of perspectives, including those of
financial, psychological, and social well-
being.

The NIA is focused on leading cross-
disciplinary, evidence-based, and
actionable research to provide a
blueprint for better public policy and
practices needed to address the multiple
challenges and opportunities presented
by Canada’s ageing population.

The NIA is committed to providing
national leadership and public education
to productively and collaboratively work
with all levels of government, private

and public sector partners, academic
institutions, ageing related organizations,
and Canadians.
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Executive Summary

Respiratory syncytial virus (RSV) is one of
the main respiratory viruses that impacts
the health and well-being of Canadians.

RSV is a virus that infects people’s airways
and lungs,' causing infection in the
upper and lower parts of their respiratory
systems.? RSV infections generally cause
mild illness with cold-like symptoms (e.g.,
runny nose, coughing),?® with infected
individuals generally recovering from
them in one to two weeks.* However,
those who are the most vulnerable to
experience significant complications as a
result of RSV infections, include children
younger than two years of age, older
adults, individuals with certain high-risk
conditions such as cardiac and respiratory
disease, and immunocompromised
individuals.>®

Almost all children will have experienced
their first RSV infection by the age of
two.” Furthermore, as individuals who are
infected with RSV only develop temporary
immunity, one may experience repeat
infections at any age.®

Adults 65 years and older experience
more complications from RSV infections,
with a sizeable proportion of older adults
hospitalized also requiring mechanical
ventilation and admission to an intensive
care unit.?

In fact, adults 65 years and older
have the highest mortality rate
attributable to RSV infections,
more than six times larger

than the mortality rate among
children younger than one year
of age who also experience high
rates of hospitalization.

Additionally, there are no specific
treatments for RSV infections with the
main focus being supportive care.’"'?
RSV is particularly problematic because
it is more contagious than seasonal
influenza.'® Even though hospitalizations
attributed to influenza are higher than
RSV among older adults,' it was found
that for adults 60 years and older, there
is a similar risk of mortality compared to
those infected with influenza.'

The reported incidence of hospitalizations
attributed to RSV infections among adults
has been found to be under-represented,
especially among older adults,’ which is
due to limited standard-of-care testing
evident in retrospective studies,'”'® and
the lack of sensitivity for detecting RSV
among common testing methods.™?°

This is further compounded by the lack
of robust surveillance systems for RSV
infections across Canada.?

Vaccines and monoclonal antibodies can
help prevent RSV infections and their
complications. Monoclonal antibodies are
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for use among certain groups of infants
and children to prevent serious RSV
disease.??

There are numerous types of vaccines now
being developed for pediatric, maternal
and older adult populations.® Currently,
there are three vaccines for older adults
that have received market approval in
various countries: GSK’s Arexvy, Pfizer’s
Abrysvo and Moderna’s mRESVIA 242526

All three vaccines have shown significant
vaccine efficacy against RSV lower
respiratory tract disease (RSV-LRTD) in
the first RSV season or year of vaccination
among adults 60 years and older.?7:28:2
Additional findings have been provided
for each of these vaccines, with duration
ranging up to three RSV seasons.3031:32

For Canada, Arexvy received
approval in August 2023,%
Abrysvo received approval in
December 2023 and mRESVIA
received approval in November
2024 3% Abrysvo has also been
approved as a maternal vaccine
to protect infants up to six
months of age.®

The National Advisory Committee

on Immunization (NACI) has strongly
recommended RSV vaccine programs for
adults 75 years and older, especially those
with high-risk chronic conditions, and
adults 60 years and older who live in long-
term care (LTC) homes and other chronic
care settings. NACI recommends that

RSV vaccination may be considered for
adults 60 to 74 years based on individual
decisions.?¢

As of the beginning of the 2024-

2025 season, Alberta, Manitoba, New
Brunswick, Nova Scotia, Ontario and
Québec are providing public coverage
of Abrysvo for specific older adult
groups'37,38,39,40,41,42

Despite the recent availability and
recommendations of RSV vaccines, a lot
more work needs to be done in Canada
to promote and support improved access
to these and other vaccines among older
adults. This is evident by their continued
underwhelming rates of vaccination
against several vaccine-preventable
diseases among older adults.*®* Health
care providers will especially need to
continue to play an important role in
improving the overall understanding and
access older adults in Canada have around
their recommended vaccines,*** while
also overcoming safety and effectiveness
concerns of vaccines.*® Health authorities
and government bodies will also need

to move to harmonize messaging and
availability of vaccinations,*” as well

as improve national surveillance and
reporting systems.*®4° Additionally, a lack
of awareness of RSV disease by the public
and health care providers needs to be
addressed with ongoing education and
engagement.’05152
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The NIA has developed nine evidence-
informed policy recommendations and
practice approaches that can be used by
governments, health authorities, health
care organizations and their providers to
better support RSV vaccination efforts
and reduce the overall impact of RSV
infections across Canada.

1. Promote General Preventive Practices

2. Improve the Surveillance of RSV
Infections and Mortality Across
Canada and Understanding of its
Impact on Canadian Health care
Systems

3. Continue to Work on Evaluating RSV
Vaccines

4, Promote a Life-Course Vaccination
Schedule that Includes Older Adults

5. Provide RSV Vaccinations Free of
Cost to Populations for which RSV
Vaccination is Cost-Effective

6. Promote Following the Current
National Advisory Committee on
Immunization (NACI) Statement for
RSV Vaccination

7. Provide Clinician Education and
Support for Pharmacists, Primary Care
and Other Health Care Providers to
Deliver RSV Vaccinations

8. Enhance Vaccine Access Across and
Within Canada’s Provinces/Territories

9. Establish Accurate Reporting and
Monitoring of RSV Vaccination Rates
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Background and Context

What is RSV?

Respiratory syncytial virus (RSV) is an RNA
virus that infects the airways and lungs

of humans.>3** The virus causes infection

in both the upper and lower parts of the
respiratory system.>®> RSV only affects
humans, who may become infected
multiple times throughout their lives.
Almost all children will have experienced
their first RSV infection by the age of two.%®

The two main subtypes of RSV are RSV/A
and RSV/B, which are based on the
differences in the G surface protein of the
virus. There are various genotypes within
these two subtypes.’” These strains of RSV
can circulate at the same time, with their
proportions varying year to year.%®

How Does a Person Become
Infected with RSV?

The RSV virus has similar paths of
transmission as other common respiratory
viruses (e.g., seasonal influenza and
rhinovirus— the virus that causes the
common cold).”® It is passed along between
persons by direct and indirect contact with
respiratory secretions. Direct transmission
occurs when an infected individual coughs
or sneezes and the droplets come into
contact with another person, specifically
their nose, mouth and eyes (or their hands,
with which they then touch their nose,
mouth or eyes). Indirect transmission

can also occur when an individual comes
in contact with surfaces and objects
contaminated by an infected individual,
who then touches their nose, mouth or
eyes.®

When comparing the time period to
symptom onset (incubation period),

RSV symptoms take longer to appear on
average (4.4 days), compared to influenza
A (1.4 days), influenza B (0.6 days) and
the Omicron variant of SARS-CoV-2 (3.42
days).m,ez

RSV infected individuals may be
contagious for three to eight days, with
this period potentially beginning even
before symptoms appear.5® It is important
to note that immunocompromised
individuals and some infants can be
contagious for up to four weeks,* with
RSV being an important cause of health
care associated respiratory infections
among these groups, including older
adults.® The basic reproductive number
(Ro) associated with infections, which
looks at the number of individuals
subsequently infected by a single infected
individual on average, was only 0.9-2.1
for influenza A, whereas RSV is 3.0, with
SARS-CoV-2 (Omicron variant) that causes
COVID-19 being 9.5.5667:68

Individuals may experience repeat
infections at any age; however,
subsequent infections are usually milder
than the initial infection. The reason this
occurs is due to RSV infections generally
producing temporary immunity.®
Specifically in older children and
younger adults without comorbidities,
reinfections are common and can vary
from experiencing no symptoms to upper
respiratory tract disease (URTD).”°

10
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What Are the Symptoms of
RSV?

RSV infections generally cause a mild
illness with cold-like symptoms, which
begin two to eight days after being
exposed to the virus.”

RSV infection symptoms may include:”?

Runny nose (rhinorrhea)
Coughing

Sneezing

Wheezing

Fever

Decrease in appetite and energy

The symptoms of RSV infections are
similar to the symptoms experienced from
other respiratory illnesses. Even though
nasal congestion, wheezing and fever
were all found to be statistically more
frequent among older adults infected by
RSV compared to non-RSV illnesses, none
of these individual symptoms on their
own or combined were able to accurately
differentiate those who are specifically
infected by RSV.”? Several studies have
noted that there is also considerable
overlap specifically between RSV and
influenza symptoms among older adults,
but one distinguishing characteristics of
RSV is the reduced prevalence of fever.”*7>

It is important to note that RSV symptoms
tend to occur in stages.’® Infections
generally begin with rhinorrhea and
congestion (URTD symptoms) over a

few days before progressing to cough,
sputum production and wheezing

(lower respiratory tract disease [LRTD]
symptoms).”””® As mentioned earlier,
possibly due to the slower onset of
symptoms and reduced prevalence of fever
compared to those infected with influenza,
individuals with RSV infections usually

take longer to seek medical attention and
become hospitalized.”®

What Are the Complications of
RSV Infections?

RSV infections can cause various
complications, depending on the age
of those being infected.® For children
younger than one year of age, RSV
infection is the most common cause of
pneumonia and bronchiolitis,® with 20-
30% of RSV-infected infants developing
these conditions.®?

Age is an important factor of
hospitalization risk. Hospitalization rates
are highest among young children,?
particularly children three months and
younger.®* Among adults, hospitalization
rates increase with age, especially among
individuals 65 years and older.?> For
older adults, a sizeable percentage of
hospitalized patients require mechanical
ventilation and admission to intensive
care unit (ICU).8¢

While mortality from RSV infections is rare
among children, it occurs most commonly
among older adults hospitalized for an
RSV infection.?” This was demonstrated

by a study on RSV-associated underlying
respiratory mortality rates in the United
States (US), where the highest mortality
rate was observed among adults 65 years
and older (14.7 per 100,000), which was
more than six times higher than the
mortality rate among children younger
than one year (2.4 per 100,000).%¢ A recent
systematic review found the case fatality
rate among older adults hospitalized with
RSV infections in the US to be 6-8%.%°

Globally, the scale of RSV infections,
and their associated complications, is

n
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significant. Approximately 5.2 million cases
of RSV acute respiratory infections (RSV-
ARI) were estimated among adults 60 years
and older across high-income countries

in 2019. Additionally, it was estimated

that there were 466,000 hospitalizations
for RSV-ARI and 33,000 in-hospital deaths
related to RSV-ARIL.*°* These numbers may
under-represent the actual burden of RSV
infections,’’ as the National Institute of
Allergy and Infectious Diseases estimated
in 2022 that RSV affects approximately

64 million people of all ages globally,

and leads to 160,000 deaths on an annual
basis.??

The risk of negative outcomes arising from
RSV compared to other infections has been
studied. A recent systematic review found
that among adults 60 years and older,
those with RSV infections had a similar risk
of hospitalization and mortality compared
to those with influenza.®® A multi-year
retrospective cohort study found RSV-
hospitalized adults 60 years and older have
similar or significantly higher negative
outcomes (e.g., hospital utilization,
respiratory complications) compared

to those hospitalized with influenza.**
However, a US study found geographical
variation among mortality rates among
adults 65 years and older with RSV
infections, which was not observed among
individuals infected with influenza.® The
most evident differentiation between
respiratory virus outcomes, was among
those younger than one year of age,

where the observed mortality rate for RSV
infections was five times higher than for
influenza.’

Another common complication
experienced in association with RSV
infections is the worsening of pre-existing
health conditions. These include asthma,

chronic obstructive pulmonary disease
(COPD) and congestive heart failure
(CHF).?” Across age groups, both in infants
and older adults, RSV infections can also
cause pneumonia.®®

Studies have noted that RSV infections
were associated with the hospital
admissions for acute myocardial
infarction,®® especially among adults 65
years and older.’ RSV infections were
also significantly associated with hospital
admissions for ischemic stroke among
adults 75 years and older.”" A similar
percentage of adults with RSV infections
experienced cardiovascular complications
compared to adults with influenza
infections.'?

Individuals with RSV may also experience
viral or bacterial co-infections. Among
immunocompromised RSV-positive
patients, It has been found that bacterial
co-infection significantly increased the
chances of presenting with LRTD and
pneumonia. Specifically, among adults,
bacterial co-infection was found to be
an independent predictor of LRTD.'” The
impact of bacterial co-infections is likely
due to the damage RSV infections cause
on the airway epithelium, or lining, which
increases bacterial adherence.” Another
study also found bacterial co-infections
among RSV-positive hospitalized adults
significantly influences mortality rates.'®
In regards to viral co-infections it has
been noted across a few studies that it
generally did not create a difference in
clinical severity outcomes among RSV-
positive patients.'0617

12
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How Does One Test for an
RSV Infection?

Table 1: Types of Testing Used in Clinical Settings for RSV Infections

Viral Reverse Transcription-
Polymerase Chain
Reaction (RT-PCR)

Culture

Length of Time 3-5 days'™®

Test Sensitivity in Less

Older Adults sensitive™?

Trained Personnel

and Equipment Yes™e Yes'"

Required

Testing for RSV infections is important,
especially as these infections cannot
be readily differentiated from other
respiratory illnesses.' In outpatient
settings, however, RSV testing is

not regularly performed due to test
availability, cost and no clinical
application of findings from the lack of
treatment options.'

There are various types of testing
available to detect RSV infections
including: antigen detection tests, RT-PCR
and viral culture. The most commonly
used RSV tests are real-time RT-PCR and
antigen testing, whereas viral culture

is less used.’” Please note, serology is
another form of testing; however, as it is
currently only used for surveillance and
research, it will not be discussed in this
section.’?

2-24 hours'®

More sensitive™

Antigen Detection

Immunofluorescence  Rapid Antigen
Assays Detection Tests

Within 30

1-2 hours™? :
ours minutes™

Less sensitive™ Less sensitive™

Yes118 N0119

In addition to tests, there are also
different types of test samples collected,
from the upper or lower airway. Nasal
wash samples are used generally for
young children, whereas nasopharyngeal
swab samples are used for adults.'*

Antigen Detection Tests

With regard to antigen detection tests,
these are highly sensitive for children, but
not as sensitive for adults,'?® especially
older adults.”?® This is due to adults
typically shedding a lower amount

of virus over a shorter period of time
compared to children.’ There are also
various types of antigen detection assays,
including immunofluorescence assays
(IFAs) and rapid antigen detection tests
(RADTSs)." The IFAs look for viral proteins
on antibodies. This type of testing is

13



Addressing the Significant Impact of RSV Infections among Older Canadians. It's Time for Action.

labour intensive, allows assessment of
sample quality and takes two to four
hours for results.' It is rarely performed
as itis not more sensitive that PCR, and

is expensive and requires considerable
technical expertise. The RADTs look

for signal-labelled antibodies that are
attached to target proteins. Unlike IFA,
this form of testing does not require
trained personnel, is easy to use and
provides point-of-care results within
approximately 30 minutes. However, a
systematic review of RADTs shows the
drastic variation in sensitivity across
population groups. Despite RADTs having
an overall sensitivity of 80%, they perform
significantly better in children (81%)
compared to adults (29%).13°

RT-PCR Tests

RT-PCR is currently the most preferred
form of testing for diagnosing RSV
infection.”™' This is due to this test’s ability
to detect low viral loads, resulting in a
higher sensitivity than the previously
mentioned types of testing, especially
when focused only on adults.’2'33 Also,
results are able to be obtained within a
day,”* and RT-PCR tests may distinguish
RSV serotypes, detect other respiratory
viruses and pathogens using multi-
channel assays.'®

Viral Culture Tests

Viral culture was once a highly

regarded form of testing for RSV
infection diagnosis.’** However viral
cultures require trained staff, careful
transportation and multiple days for
results to be generated.’ Also, the
sensitivity of this method is low (17-39%)
compared to RT-PCR or serology, possibly
due to the thermolability of the virus.'3®

Specimen Collection Methods

It is important to point out that the
specimens used for testing can impact
sensitivity as well.”** The most commonly
used specimen collection methods are
nasopharyngeal swabs, which collects
specimen from the upper part of the
throat. These are more sensitive than
oropharyngeal swab specimens, which
collects specimen from the middle part of
the throat.”*® Nasopharyngeal swabs are
also better tolerated for adults than nasal
aspirations or washes, where specimen

is collected through the nasal cavity.'"
However, nasopharyngeal swabs have
still been found to underestimate RSV
infection as research has shown that lower
respiratory tract sputum samples may
provide a better collection of viral load
compared to nasopharyngeal samples
among adults.™143

What Are the Treatments
Available for RSV Infections?

There are no specific treatments for

RSV infection.'* Currently, providing
supportive care remains the main focus
of treating people experiencing RSV
infections.'>1% People are encouraged
to drink fluids, get rest and use over-the-
counter medications to manage pain,
fever and other symptoms.'’

Individuals experiencing severe cases of
RSV infection usually have to be admitted
to the hospital to receive additional
oxygen, IV fluids or intubation with
mechanical ventilation depending on
their situation.’® For older adults or those
with respiratory-related comorbidities
who have acute wheezing, they may be
given inhaled or systemic corticosteroids

14
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and bronchodilators.’ Most individuals
are discharged from the hospital in a few
days.™®

For severe RSV-LRTD symptoms,
VIRAZOLE® (ribavirin) aerosol is a
treatment available for hospitalized
infants and children.’' There has

been limited research showing
VIRAZOLE®, administered as an aerosol,
may be beneficial for severe RSV-

LRTD for newborns and infants who

are immunocompromised or have
cardiovascular, pulmonary issues.’ Even
though VIRAZOLE® is not for adults,'?
the product (as an aerosol or through an
oral off-label version) has been used for
adult haematopoietic stem cell transplant
and lung transplant patients, despite
there being limited data to support
this.’ 155 Also, VIRAZOLE® has warnings
and precautions (e.g., bronchospasm,
teratogenic effects), for patients and
health care providers based on human
and animal studies.’®® Use of aerosolized
ribavirin is further limited due to costs
and inconvenience of administering the
treatment.'7”158

A systematic review evaluating the
impact of ribavirin treatments found no
differences in mortality among patients
who were given either oral/aerosol
ribavirin compared to supportive care.’™®
However, when looking at specific patient
groups, mortality was significantly lower
in haematological malignancy/stem cell
transplant patients in comparison to
receiving supportive care. Mortality was
not significantly lower in lung transplant
patients in comparison to supportive
care. For this reason, it was indicated
that ribavirin should be considered for
RSV-LRTD treatment specifically for
haematological malignancy/stem cell
transplant patients.'s°

Ribavirin treatments may also be
combined with products that provide
antibodies to fight off pathogens

(e.g., palivizumab, intravenous
immunoglobulin). Limited data on high-
risk adults (e.g., hematopoietic cell
transplant recipients) also indicates its
potential to reduce progression of the
infection to LRTD and death. However,
as the cost of palivizumab is based on
weight, it is highly expensive for use in
adults compared to children.'’

There are numerous emerging drug
treatments for RSV infections in various
stages of clinical development.'s?
However, there are particular challenges
faced with such developments for the
adult population, including an under-
appreciation of the impact of RSV
infection in the overall adult population
that impacts the understanding

of potential market size by drug
manufacturers. Recruitment for these
studies is also highly influenced by the
lack of routine availability of point-of-care
testing and the many different viruses
that cause respiratory infections among
adults.’®™ RSV may go through changes
and mutations that make it resistant to
existing drug therapies and vaccines
over time. Not only have study findings
been disappointing, the treatment of
viral infections is usually most successful
early in the course of illness; since most
persons infected with RSV present for
medical care several days into their
illness, this can impact the overall
treatment efficacy,'®* as has been seen
with other antiviral treatments.’®

15
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Vulnerable Populations in
Regards to RSV Infections

As noted earlier, individuals generally
recover from RSV infections in one to two
weeks, but the risk of severe outcomes
from RSV infection are increased among
certain groups including: children
younger than two years of age; children
with neuromuscular disorders; individuals
with chronic lung disease, heart disease
and compromised immune systems; and
adults 65 years and older.™®¢

Older Adults

Older adults are a high-risk group for
severe RSV complications for various
reasons. One includes the natural waning
of immune systems that occurs due to
ageing, known as immunosenescence.
This results in older adults having
decreased B-cell responses to new
pathogens and decreased cytotoxic
T-cell activity, leading to older adults
having less effective natural killer cells
as they age.’®” This process also results in
older adults having decreased responses
to vaccination as they age.’®® Another
factor includes reduced strength of the
respiratory muscles and diaphragm
among older adults, which influences
lung expansion and a person’s ability to
fight infections.®®

Reviews have shown medically-
attended RSV and hospitalized
RSV-related acute respiratory
illness (ARI) rates increase with
age among adults."017

A recent study in Ontario, Canada, found
annual rates of RSV-hospitalizations to
be double among individual 70 to 79
years (37 per 100,000 people) and eight
times higher among individuals 80 years
and older (123 per 100,000 people),
when compared to the overall rates of
RSV-hospitalizations among adults (15
per 100,000 people).””? It was found that
RSV may be the causative agentin up

to 12% of cases for medically-attended
ARl among older adults in the US. The
same review noted that 10-31% of
hospitalized older adults with RSV were
admitted to an ICU."? Also, it was found
that among LTC home residents, the rates
of cardiorespiratory hospitalizations
attributed to RSV were similar to
influenza, in terms of inpatient costs and
LOS.'74

Additionally, the incidence of
hospitalization attributed to RSV
among adults has been found to

be significantly under-represented,
especially among older adults,’”* due to
limited standard-of-care testing evident
in retrospective studies.”’®'”” This may
be due to the minimal impact testing
will have on treatment for those with
LRTI. Furthermore, the underestimation
of hospitalization rates has likely been
influenced by the suboptimal sensitivity
from RT-PCR testing with nasal or
nasopharyngeal swabs, a common
testing method across studies.”®This
has especially been demonstrated in
comparison studies that have paired this
testing with additional specimen types
and testing methods.'79180

16
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Studies have found that the burden of
disease faced by RSV infections is similar
to the burden of seasonal influenza. This
has especially been seen from a recent
study that looked at the excess mortality
associated with RSV and influenza in

the US over a 20-year period.'®' Excess
mortality is the estimated difference
between observed and expected
underlying respiratory mortality across
each respiratory season. It was indicated
that the highest mean mortality rate for
both viruses were among older adults.
The impact of RSV-associated mortality

can be seen in Figure 1 below, where the
rate among adults 65 years and older was
14.7 per 100,000 people, whereas the
next age group with the highest rate was
children younger than one year at 2.4 per
100,000 people.’® Amongst older adults,
a study found the mortality rates among
RSV-hospitalizations within 30 days of
hospitalizations significantly increased
with age, with the rate being almost
double for individuals 80 years and older
(14%), compared to individuals 60 to 69
years (7.6%).'8

Figure 1: Estimated Annual RSV-Associated Underlying Respiratory Mortality

Rates per 100,000 Population in the United States, 1999-2000 to 2017-18*
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Immunocompromised
Individuals

Similar to other respiratory illnesses,
immunocompromised individuals are

a vulnerable group with respect to RSV
infections. Specifically, those who are
stem cell transplant and lung transplant
recipients were found to experience
significant burden due to RSV (e.g.,
severe disease and mortality).'®® Among
hematopoietic stem cell transplant (HSCT)
recipients infected with RSV, mortality
rates associated with LRTD was found to
be up to 80%.'8¢

A 10-year retrospective study found

that among immunocompromised
populations, adults requiring chronic
immunosuppressive treatments for
rheumatological conditions and those
with solid tumors were significantly

more likely to be admitted to hospital

for an RSV infection compared to HSCT
recipients. This study also compared
children and adults within this population
group, discovering that despite children
having significantly more ARI-attributable
hospital admissions, adults experienced
significantly higher lengths of hospital
stay, ICU admissions, mechanical
ventilation and mortality (Table 2).

Also, immunocompromised adults had
significantly higher cases of LRTDs and
RSV-attributable pneumonia.’®

Table 2: Clinical Outcomes of Hospitalized Inmunocompromised Children and
Adults with RSV Infections from a 10-Year Study in Switzerland'®

Outcome

All-Cause Admission to Hospital*
ARI-Attributable Hospital Admission*
- Mean Length of Hospital Stay*
- ICU Admission*
- Mechanical Ventilation Use*

- Mortality within 30 days of Admission*

Children Adults
48 107
31(48.4%) 58 (34.1%)
5 9
2 (6.5%) 17 (29.3%)
1(3.2%) 13 (22.4%)

0 (0%) 11(19.0%)

* The difference between children and adults was found to be significant.
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Individuals Living with Chronic
Conditions

Studies have also noted the prevalence of
chronic conditions among RSV-infected
adults admitted to hospitals,'®'9° with
some studies noting 97-98% of these
patients having one or more underlying
chronic conditions."'*2 This has also
been the case with respect to studies

of mortality rates among RSV-positive
patients.™?

A specific focus of research has been on
the association between cardiopulmonary
disease (e.g., COPD and CHF) and RSV

infections. A 12-year study of adults 60
years and older seeking outpatient care
for ARI, found that seasonal RSV incidence
was significantly higher among those living
with cardiopulmonary disease conditions.
The seasonal RSV incidence among
individuals with chronic cardiopulmonary
disease was 196 cases per 10,000
individuals, whereas those without chronic
cardiopulmonary disease had a rate of 103
cases per 10,000 individuals. This finding
was further reiterated by how COPD and
CHF have been found to have the highest
relative risk for serious outcomes among
RSV-positive patients compared to other
high-risk comorbid conditions (Table 3).7%*

Table 3: Relative Risk of Serious Versus Non-Serious Outcomes of RSV-Positive
Patients across High-Risk Comorbid Conditions®®

High-Risk Comorbid Conditions

CHF
COPD
Immune-Compromised
Diabetes

Asthma

Relative Risk of Serious* vs. Non-Serious
Outcomes

2.38
218
1.81
1.44
139

* Serious outcomes included acute care hospital admission, emergency department
(ED) visit for acute illness, or pneumonia taking place within 28 days.
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It is important to also highlight that RSV
infections can lead to the worsening of
asthma, COPD and CHF. A systematic
review found that in patients with

COPD or asthma, RSV infections caused
between 0.6-8% of acute exacerbations
of COPD (AE-COPD)." Another systematic
review found that RSV was one of the
most prevalent viruses found in samples
of patients with AE-COPD." In the
analysis of various viruses during asthma
exacerbations, in addition to RSV having
one of the higher mean prevalence,
when stratified by age, RSV was one of
the more prevalent viruses in children.'®
A retrospective cohort study found

that more than one in four RSV-positive
patients admitted to hospital were also
diagnosed with an exacerbation of a lung
or cardiac disease.”

High-Risk Conditions

Three other groups of adults that

are at high-risk include those who
experience homelessness, have a history
of smoking, and reside in LTC homes
and other congregate care settings. It
has been found that in comparison to
influenza-associated hospitalizations,
homelessness was associated with an
increased odds ratio for RSV-associated
hospitalizations.?®® A study based in
Ontario, Canada noted residence in a
LTC home was one of the predictors of
mortality (within 30 days) following
RSV-associated hospitalizations.?®
Lastly, the prevalence of RSV-associated
hospitalizations having a history of
smoking was evident across studies.?0%2%

Infants and Young Children

As noted earlier, most children will have
experienced an RSV infection by two years
of age.?** This can be seen from a recent
study of RSV-associated hospitalizations
among children and adolescents (0

to 16 years) within Canadian tertiary
pediatric hospitals, where 80% of
hospitalizations were among children

two years or younger. Specifically, 38%

of RSV-associated hospitalizations were
among infants up to two months of
age.?® RSV infections are also the main
cause of pneumonia and bronchiolitis
among young children and infants,?° with
around 20-30% of RSV-infected infants
developing these conditions.?’

The prevalence of RSV infections in

young children is also seen with their
corresponding levels of excess respiratory
hospitalizations in Canada across multiple
years, when compared to other respiratory
illnesses. Despite average annual rates

of excess respiratory hospitalizations
associated with RSV, influenza and other
respiratory viruses ranging from 27-33.1
cases per 100,000 people, it was found

to be the highest for RSV-attributed
hospitalizations among children under
two years of age, with 1,042 cases per
100,000 people (Figure 2).2°®¢ However, it
is important to keep in mind that these
values are based on testing results,

which has a significantly higher viral
identification for the pediatric population
in comparison to the adult population
across all virus types,?® indicating a
biased overview of hospitalization rates.
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Figure 2: Respiratory Hospitalization Rates/100,000 Population, by Age

Group and Viral Attribution®"
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From “Burden of Influenza, Respiratory Syncytial Virus, and Other Respiratory Viruses and the Completeness of
Respiratory Viral Identification Among Respiratory Inpatients, Canada, 2003-2014,” by D. L. Schanzer, M. Saboui, L.
Lee, A. Nwosu, and C. Bancej, 2017, Influenza and Other Respiratory Viruses, 12(1), p. 116 (https://doi.org/10.1111/

irv.12497). Copyright 2017 by D. L. Schanzer, M. Saboui, L. Lee, A. Nwosu, and C. Bancej.

Beyond the conditions noted above,
young children at highest risk of

RSV disease and its burden (e.g.,
hospitalization) include those born
prematurely, living with Down’s Syndrome
and neuromuscular disorders.?"

As noted earlier in Figure 1, while the
incidence of RSV infections tends to be
very high for infants and young children,
the RSV-associated underlying respiratory

mortality rate remains far less among
children younger than one year of age
(2.4 per 100,000) compared to adults

65 years and older (14.7 per 100,000).
Nevertheless, the RSV-associated
underlying respiratory mortality rate

was still found to be five times higher
than the influenza-associated underlying
respiratory mortality rate among children
younger than one year of age.?'?
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RSV Infections in the Canadian Context

The Prevalence of RSV
Infections in Canada and the
Impact of COVID-19

The transmission of RSV infections in
Canada generally follows a seasonal
winter pattern similar to other temperate
areas,?'* beginning in October/November
and ending in April/May with the majority
of cases occurring from December to
March.?' In tropical areas, the RSV season
may take place during rainy seasons

or throughout the year.?’> The length

of annual RSV seasons varies based on
location and year. For example, certain
locations in the US have RSV seasons that
range from 13 to 23 weeks.?'®

With regard to the two RSV subtypes
(RSV/A and RSV/B), one can be more
prevalent or both can circulate during
an RSV season.?'” In Canada, both

RSV subtypes have been found to co-
circulate;?'® however, no consistent trend
has been found between these subtypes
(and their various genotypes) and RSV
disease severity.?"®

Compared to influenza and other
respiratory viruses in Canada, despite
respiratory hospitalizations attributed

to RSV infections being similar in overall
incidence, ranging between 27.0 to 33.1
cases per 100,000 people, this is not the
case for specific age groups. It was found
that not only was the highest rate among
RSV-attributed hospitalizations in infants
younger than two years (1,042 cases per
100,000 people), but it was also 14 times
higher than the rate of influenza for this
same age group (72.5 cases per 100,000

people) (Figure 2).22° Among adults 65
years and older, however, the highest
rate was among influenza-attributed
hospitalizations (144.9 cases per 100,000
people), with RSV (52.7 cases per 100,000
people) and other respiratory illnesses
(67.2. cases per 100,000 people) having
significantly smaller rates.?!

Figure 1, based on US data, demonstrates
how the RSV-associated underlying
respiratory mortality rate remains
considerably higher among persons 65
years of age and older (14.7 deaths per
100,000 people) compared to that of
children younger than one year of age
(2.9 deaths per 100,000 people).??2 This
was reiterated by a recent study based

in Ontario, Canada, that found similar to
influenza or SARS-CoV-2, 85% of deaths
among hospitalized patients with RSV were
among adults 65 years and older.??

During the COVID-19 pandemic, the
transmission of RSV along with other
respiratory viruses was found to have

been drastically reduced in Canada from
the implementation of various public
health measures (e.g., physical distancing,
quarantine measures) especially during
2020 and 2021 (Figure 3).22%22 This was
evident from how prior to these public
health measures, there were no significant
changes across various respiratory viruses
trends, but after the implementation

of these measures, test positivity rates

of RSV, parainfluenza virus, human
metapneumovirus (hMPV), seasonal human
coronavirus and influenza A/B all decreased
significantly across Canada.??® This trend
was also experienced in many other
countries such as the US, South Korea,
Australia and Japan.??7:228
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Figure 3: Positive RSV Tests (%) Reported by Participating Laboratories

in Canada by Surveillance Week Compared to Average across the 2014-15
to 2019-20 Seasons??®
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As public health measures were gradually
lifted, delayed RSV outbreaks have been
noticed across various countries starting
from the spring of 2021 onward.?*° Also,
there has been an increase in the
number of cases during these outbreaks,
potentially due to reduced immunity in
the community from the lack of exposure
to prior RSV infections. However, this was
not the case in some countries where a
lower number of cases than average was
seen during their delayed outbreaks,
emphasizing the complex nature of RSV
transmission.?*!

In fall 2022, as COVID-19 public health
measures were mostly removed,?3? RSV
outbreaks occurred earlier than usual in
Canada (Figure 3)?*3 and were coupled
with increases in SARS-CoV-2 and

influenza cases, causing a “tripledemic”

of respiratory infections.?*#23 |t was

noted that this may have been due to

the public health measures that kept
children and pregnant women from

being infected with viruses for two years.
This caused infants and children from

not having had earlier opportunities to
develop some level of immunity against
these infections.?*®¢ However, it was stated
that despite the higher cases, it was not
apparent that children were facing greater
rates of serious complications from RSV.%’
Overall, this large burden of disease
caused numerous impacts, including
pediatric hospitals being overcapacity,
long emergency room wait times (up to
24 hours), non-emergency surgeries being
postponed and transfers of older children
to adult hospitals for care.?8

23



Addressing the Significant Impact of RSV Infections among Older Canadians. It's Time for Action.

The Associated costs of RSV c?ntrol group,.which consisted of adults
i with non-RSV illnesses matched based on
|nfectIOIlS various variables, the mean difference was

$28,260 six months after hospitalization
and $43,721 two years after
hospitalization (Figure 4). At both time
points, despite various cost categories

Various studies have analyzed the costs
associated with RSV infections among
Canadian adults. An Ontario-based

study noted the total costs of adults (18
years and older) hospitalized with RSV
infections was $40,703 six months after
hospitalization and $86,449 two years
after hospitalization. In comparison to the

contributing to the overall mean
difference, it was hospitalization and total
physician services that accounted for
70-80% of the overall costs.?**

Figure 4: Mean Total Costs of Adults Hospitalized with RSV, Match Controls, and

their Mean Difference within Six Months and Two Years After Hospitalization?*
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A recent study from Alberta also
evaluated the individual health care costs
of medically attended RSV cases across
two case definitions.

Similar to the previous study,

it was found that RSV cases on
average had higher costs than
their matched controls, with the
mean difference increasing over
time.241,242

Also, in-patient costs made up the largest
category associated with these costs.

The mean difference varied based on sex,
comorbidities, location (urban/rural) and
age (highest among adults 65 years and
older, and infants younger than 90 days).
One of the variables that showed a big
range in mean difference was the severity
of a patient’s comorbidities. Using the
Charlson Comorbidity Index (CCI) score
(0 - lowest, 5 — highest), Figure 5 shows
the increase in mean difference among
laboratory-confirmed RSV cases based on
the severity of patient’s comorbidities.?*?

Figure 5: Mean Difference Costs among Laboratory-Confirmed Cases across

Patient CCI Scores at 30 and 365 Days Following Diagnosis?**
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Another study looked at national data
surrounding RSV cases among hospital
patients 50 years and older with ARI
during influenza seasons. It was found
that the mean cost per hospitalized RSV
case 30 days after discharge was $13,602,
with adults 50 to 59 years having the
lowest cost ($9,340) and adults 65 to 69
years having the highest cost ($19,786)
(Figure 6).2** This is in line with findings
from the previous study that also found
a similar trend for costs 30 days post-
diagnosis for laboratory-confirmed

RSV cases increasing up to the 50 to 64
years age group and decreasing slightly
afterwards.?*® Across the provinces
analyzed, mean costs per hospitalized
RSV case were found to vary greatly from
$7,862 in New Brunswick to $20,291 in
Québec. It was predicted that these costs
during influenza seasons alone would
add up to more than $71 million annually
for Canadians 50 years and older and $65
million annually for Canadians 60 years
and older.?’

Figure 6: Estimated Mean Costs for Hospitalized RSV Patients with

ARI across Age Groups?*®
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RSV Infection Surveillance

Canada’s National Surveillance
Systems

RSV is currently not part of the list of
reportable diseases at the national

level and in many jurisdictions that are
prioritized for surveillance.?* However,
the current spread of RSV is being
evaluated through various surveillance
systems, including: Respiratory Virus
Detection Surveillance System (RVDSS);
Immunization Monitoring Program ACTive
(IMPACT); and the Canadian Institute

for Health Information (CIHI) Hospital
Morbidity Database (HMDB). All three of
these surveillance systems are focused
on passive surveillance, which is where
reports are provided from different
sources around patients seeking medical
attention who are tested to identify RSV
infections.??

Respiratory Virus Detection
Surveillance System

The RVDSS is a national surveillance
system coordinated by the Public Health
Agency of Canada (PHAC) since 2003.2°7:2%2
This system tracks the circulation of
various respiratory viruses including:
influenza A and B; RSV; parainfluenza;
adenovirus; hMPV; human rhinovirus
(hRV); and coronavirus.?*® These viruses
are monitored throughout the year with
information on test volumes and results
collected from certain public health and
hospital laboratories across all provinces
and territories.?**** The tests conducted

within these laboratories are generally
multiplex PCR tests that are designed to
detect RSV among other viruses.?*®

Certain challenges with the RVDSS exist,
including not stratifying test volumes
and results by other indicators that are
important to consider for respiratory
infections (e.g., age, sex).?*”2%¢ Also, the
RVDSS is not linked with other databases
that look into outcomes such as ED visits
and hospitalizations, which may assist

in the analysis of the burden of RSV
infections in Canada.?**2?%° Even though
each laboratory in this system goes
through audits for quality assurance, they
decide on their own multiplex PCR assays
for virus testing, which may ultimately
impact surveillance results.?6"262

Immunization Monitoring
Program ACTive

The IMPACT system is a national
hospital-based surveillance network

that was established in 1991 to monitor
various infectious diseases, along with
immunization-related adverse events and
vaccine failures among children.?%® It is
coordinated by the Canadian Paediatric
Society across 12 Canadian centres.?*The
IMPACT system covers not only 50% of the
Canadian paediatric population, but also
90% of all tertiary care pediatric beds in
the country.?®® The information captured
among patients include date of disease
onset, sex, age, co-morbid conditions,
infections, vaccine history, intensive care
need and discharge outcome.?®¢
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Experts have noted that this system
provides adequate data on RSV strain
characteristics and specifically with high-
risk pediatric populations, information
on RSV-associated hospitalizations and
deaths. However, it was also noted that
the system gives limited data on the
infection and incidence of RSV in rural and
remote communities, especially as there
are no surveillance centres in Canada’s
territories or northern provincial areas.?®’

CIHI Hospital Morbidity
Database

The HMDB system has been coordinated
by CIHI since 1994.2° This national system
focuses on hospital inpatient discharges,
specifically administrative data (e.g.,
admission/discharge dates), clinical data
(e.g., diagnosis) and demographic data
(e.g., sex). This data is obtained through
Canadian acute care centres and day care
centres in Quebec.?®® Unlike the IMPACT
system, HMDB provides hospitalization
data across all ages and populations (e.g.,
infants, children and older adults).?”°

Despite information being provided for
various population groups and measures
of RSV burden, experts have noted that
no information surrounding RSV virus
strains is collected. Also, the HMDB's data
in general has been found to be limited
as testing is not always done at hospitals
and modelling is needed to estimate
hospitalizations. In addition, the data on
high-risk populations is limited from the

way chronic conditions are captured in
the HMDB'’s administrative databases.?”"

A Comparison to Other
National Surveillance Systems

United States

The US has various systems to support
RSV infection surveillance. One example

is the National Respiratory and Enteric
Virus Surveillance System (NREVSS), where
participating laboratories voluntarily
report their test volumes and results on a
weekly basis.?’? This is similar to Canada’s
RVDSS. However, where the NREVSS
differentiates itself from the RVDSS is how
that system also collects the information
regarding testing method (e.g., PCR,
antigen detections) and location of
testing (e.g., census regions, state level) to
provide various trend data.?”?

Another US surveillance system, the
Respiratory Syncytial Virus Hospitalization
Surveillance Network (RSV-NET) was
developed to conduct population-based
surveillance for laboratory-confirmed
RSV-associated hospitalizations.

The system collects various types of
demographic (e.g., age, sex, race)

and clinical information (e.g., health
conditions, outcomes) among children
and adult populations.?’*

Other US-based RSV infection surveillance
systems include the New Vaccine
Surveillance Network, which is a similar
surveillance network to the RSV-NET,

but focuses on both hospitalization and
outpatient visits among children that
have RSV infections or other ARIs. The RSV
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Surveillance in Native American Persons
system also focuses on RSV-associated
hospitalization and outpatient visits

but specifically amongst the Indigenous
populations within specific areas of the
US. Lastly, Investigating Respiratory
Viruses in the Acutely Ill Network focuses
on evaluating the impact of vaccines in
preventing hospitalizations among adults.
RSV was added to this system in 2022,

in anticipation of the availability of RSV
vaccines across the US starting in 2023.27°

European Countries

An evaluation of all European and
European Economic Area countries, apart
from Liechtenstein, found that a large
majority (27/30) of them have an RSV
infection surveillance system in place.?’¢
Within this group, half had a sentinel
surveillance system (similar to Canada’s
IMPACT system) and 26 nations had a non-
sentinel surveillance system (similar to
Canada’s HMDB system). There was a large
range in the data being provided to these
systems from very broad (e.g., aggregated
data) to more advanced (e.g., case based).
Similar to the Canadian surveillance
systems, the RSV surveillance systems

of many European counties is part of
their influenza surveillance systems and
conduct passive surveillance. Of all the
European countries that provide testing
information, apart from one country, all
had capacity for PCR testing as well.?””

The Issue of There Being No
Standard Syndromic Case
Definition for RSV Infections

A prevalent issue across most countries
is that there is no standard syndromic
case definition to accurately monitor
RSV infections.?78279280 This further affects
the interpretation of RSV surveillance
data being collected. This is evident by
how RSV surveillance systems use the
monitoring of either influenza-like illness
or severe acute respiratory infection
(SARI) case definitions.?®' The issue with
both of these case definitions is that

one of their requirements is related to
the presence of a “fever,” which would
not include a significant portion of

RSV infection cases among both young
children and older adults.?%28

To standardize RSV infection surveillance
efforts, the World Health Organization
(WHO) piloted a RSV infection surveillance
strategy based on the Global Influenza
Surveillance and Response System, but
using a wider case definition.?*2%° This
was done across 14 countries where
case-based clinical, epidemiological and
laboratory data was collected weekly.?86287

Two types of surveillance were conducted
in this pilot, hospital-based and
community-based surveillance. For the
former, patients of all ages with extended
SARI case definitions were included if
they had a cough or shortness of breath
that began in the last 10 days requiring
hospitalization. Also, all infants (less

than six months) with apnea or sepsis
were included, as these are common
conditions for those infected with RSV in
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this population. For community- based
surveillance, individuals who met the
WHO ARI case definition were included.
ARI are clinic patients who have a sudden
onset of either shortness of breath, cough,
sore throat or coryza. All laboratories used
real-time reverse transcription PCR testing
to confirm RSV infections.?®8

The use of these definitions was found to
substantially increase the number of RSV
infections detected. For example, within
this pilot, among hospitalized infants
(less than six years of age), it was found
that 29% of the cases using extended
SARI case definitions were missed when
fever was one of the inclusion factors
(the original SARI case definition).?®® Also,
when these definitions were evaluated
using surveillance data across New
Zealand hospitals, it was found that
sensitivity of SARI was lowest for those
younger than three years and 65 years and
older. Also, there was a dramatic increase
in sensitivity when using the extended
SARI definition, with the percentage
increasing from 43.6-99.5% for individuals
aged three years and younger and the
percentage increasing from 53.9-96.4%
for individuals aged 65 years and older.?*°
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How Vaccines and Other Treatment Are
Being Developed to Better Prevent and Manage

RSV Infections

The Recent Advent of New
RSV Vaccines

How Vaccination Can
Better Protect Individuals
from Infections and their
Consequences

Our body may come across various
bacteria, viruses or fungi that can cause
diseases. These are known as pathogens.
To fight off these disease-causing
organisms, our body’s immune system
develops antibodies that are produced
based on a part of the pathogen called
an antigen. This helps create protection
against the disease, which is known as
immunity.’

In our body, we have thousands of
different antibodies for specific pathogen-
related antigens. However, when a body
comes across a new pathogen for the
first time, it will take time to produce

the specific antibodies, which may make
the individual susceptible to illness. It

is important to note that our body also
creates antibody-producing memory
cells that remain even after the pathogen
is removed by the antibodies to help

our body respond faster to the same
pathogen in the future.?®?

Vaccines contain weakened virus,
inactive antigens or a blueprint to
produce antigens that triggers an
immune system response.?”®* This allows
our bodies to understand how to fight
the pathogen when exposed to it in the
future, thus establishing vaccine-induced
immunity.29429

The Community Benefits of
Vaccines

The impact of vaccination extends
beyond an individual, especially when
numerous people are vaccinated. Having
more vaccinated people makes it harder
for a pathogen to circulate within a
community. Therefore, if enough people
are vaccinated, those people who are
unable to receive vaccination (e.g.,
allergic reactions) or who do not respond
well to vaccination (e.g., because they
are immunocompromised) are less likely
to be exposed to someone infected with
the pathogen and thus less likely to be
infected. This phenomenon is called herd
immunity.?

The impact of herd immunity has already
been seen with the implementation of
other vaccines in Canada, such as Prevnar
(PCV7) and later Prevnar 13 (PCV13).

For example, when PCV13 was initially
introduced in pediatric immunization
programs in Canada, it decreased the
prevalence of PCV13-serotype invasive
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pneumococcal infections among children
younger than five years (from 67% to 18%)
and adults aged 65 years and older (from
50% to 23%).%’

The potential health and economic
benefits that could be achieved through
RSV vaccination have been noted across
various outcomes studies. An economic
model looked into the outcomes of RSV
infections among adults aged 60 years
and older during one US RSV season in
response to a potential vaccine. Some

of the vaccine attributes assumed were
an efficacy of 50% against overall RSV
disease and an efficacy of 65% against
moderate-to-severe LRTD. Also, predicted
coverage was assumed to equal the
coverage of the influenza vaccine among

adults 65 years and older in the US. It was
found that compared to no vaccination,
around a third of medically attended

RSV cases, RSV hospitalizations and RSV-
attributable deaths could be prevented
annually. This would also prevent a third
of quality-adjusted life years (QALYS) from
being lost and a third of direct medical
costs, with the latter ranging between
US$557 million to US$1.02 billion (Table
4).8 The substantial decrease in health
and economic RSV burden among adults
60 years and older was also estimated in
a Belgian study, with its reported benefits
being found to increase with a longer
vaccine duration of protection (e.g., three
and five years).?*®

Table 4: Results of One Study Predicting Annual Health and Cost Reductions across
One Season from RSV Vaccination in the United States®®

Outcome
Medically Attended RSV Cases

RSV Hospitalizations

RSV-Attributable Deaths

QALYs Lost due to Acute RSV Cases

QALYs Lost due to RSV-Attributable Deaths

Direct Medical Costs (2019 USS millions) due
to Acute RSV Cases

Difference Value
322,542 - 395,541

43,130 - 81,522
1,996 - 14,906
1,828 - 3,908

11,008 - 132,375

USS557.3 - §1,024.2

Difference %

32.65 - 34.31

34.31-31.09
34.31 - 31.09
33.48 - 34.07
34.31 - 31.09

34.30 - 36.65
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The History of the Development
of RSV Vaccines

Development of RSV vaccines first

began in the 1960s; however, a formalin-
inactivated RSV vaccine caused a severe
response among infants experiencing
their first natural RSV infection known as
vaccine-associated enhanced respiratory
disease. The concerns over the formalin-
inactivated RSV vaccine thus slowed
research around other alternatives.?”

The recent rapid development of RSV
vaccines and monoclonal antibodies
began through the development of a
better level of understanding around
the prefusion form of the RSV F protein
(prefusion F). Specifically, regarding
the structure of the prefusion F protein,
improvements in the understanding

on how to stabilize it and the impact it
plays in the virus’s actions have all been
important developments.?® This led to
the finding that antibodies directed at
prefusion F were effective at blocking RSV
infections.3%

This enhanced recent understanding

of the RSV prefusion F protein actually
fuelled the development of the mRNA
COVID-19 vaccines, which had stabilized
versions of the prefusion-F spike protein
from the SARS-CoV-2 virus.?** The success
of the COVID-19 vaccines has now
propelled RSV vaccine development for
older adults.?® As noted in Table 5, one of
the nucleic acid (mRNA) RSV vaccines that
is market-approved in various countries

uses the same formulation as the SpikeVax

(Moderna) COVID-19 vaccine.306307

The RSV G protein is another part of the
virus that has been targeted in vaccine
development efforts. Higher amounts of
Anti-G and anti-prefusion-F antibodies
have been found to correlate with

lower disease severity. However, there
have been difficulties in developing
these vaccines, including the increased
variability of this protein compared to the
prefusion F protein.3%

There are numerous types of RSV vaccines
that are currently being developed, which
can be categorized into the four following
groups: live-attenuated/chimeric; protein
subunit or particle-based; nucleic acid;
and recombinant vectors (Table 5). These
vaccines are currently being targeted for
three population groups in particular —
pediatric, maternal and older adults.?®
Pregnant women are a specific focus in
RSV vaccine development efforts as it

has been found that RSV neutralizing
antibodies are passed to the fetus during
both natural infections and vaccination.
310311312 In the coming years, based on

the results of ongoing clinical studies,
there may be the possibility of RSV
vaccines also targeted toward adults with
underlying conditions, similar to other
vaccine-preventable diseases,*”* and
being combined with other vaccines (e.g.,
COVID-19 and/or influenza).?"
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Table 5: A Summary of the Types of RSV Vaccines under Development

Type

Live-Attenuated
Vaccines (including
Chimeric Vaccines)

Subunit-Based
Vaccines

Particle-Based
Vaccines

Nucleic Acid

Recombinant Vectors

Description

These vaccines are
developed with modified
RSV that can replicate, but
have also been weakened to
not cause serious disease.

These vaccines can be
provided through the
nose.’”

These vaccines are made up
of RSV protein fragments,
given on its own or with
adjuvant (to boost immune
response).3

These vaccines hoost
immune response by
presenting multiple copies
of an antigen through
particle assembly.3”

These vaccines use nucleic
acids (e.g., RNA) to encode
for antigens (e.g., RSV pre-
fusion F protein) to create
an immune response.32232

These vaccines use a
modified virus that is not
able to replicate to create
immunity by delivering
genes for RSV antigens.’?

Target Highest Phase of
Populations®® Vaccine Candidates®'
Pediatric Currently undergoing
Older adults Phase 3 trials
Vaccines for older
Pediatric adults and pregnant
Maternal individuals have been
Older adults market approved in
several countries. 319320
Currently undergoing
Older adults Phase 2 trials
Pediatric Vaccine for older
Maternal adults has been market
Older adults approved in several
countries.3*
N/A No current trials

Despite these recent advancements, it

is important to highlight the various
challenges still influencing RSV vaccine
development. Some of the factors include
the diversity of antigens within RSV itself
and how infection in response to the virus

can reduce immune responses.??® Also,
although various body processes have
been associated with protection (e.qg.,

neutralizing antibodies, cell-mediated
immunity),??7 it is still unclear what the
correlate or definitive mechanism of
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protection for RSV is among infants and
older adults.3%32° Another challenge is
distinguishing the best clinical indicators
that can be used to evaluate the impact
of vaccine candidates,*° as certain
indicators have low rates (e.g., RSV-
related hospitalizations).?*' Also, beyond
vaccine approval, stable and reproducible
immunogenicity assays aligning with

the vaccine will need to be created to
further evaluate the vaccine’s overall
effectiveness.?*?

As noted earlier, a further challenge
specifically around the development

of vaccines for older adults is the issue

of immunosenescence or the waning
immune system associated with ageing.?*

To find regularly updated information
on the development RSV vaccines and
monoclonal antibodies, please visit the
following links:

m RSV Vaccine and mAb Snapshot — provides
a summary of the status of various
candidates and products*

m RSV and mAb Trial Tracker — provides
detailed information on clinical trials of

various candidates and products3*

The Current State of
Development of RSV Vaccines

With the rapid development of RSV
vaccines, the WHO has supported

these efforts with the development of
guidelines and standards. This includes
the October 2019 Guidelines on the
Quality, Safety and Efficacy of Respiratory
Syncytial Virus Vaccines. This document
provides guidance on the development
processes and evaluation of human RSV

vaccines for vaccine manufacturers and
national regulatory authorities.?*® There

is also the 2017 Antiserum to Respiratory
Syncytial Virus WHO 1st International
Standard, which was developed to enable
the standardization of RSV neutralization
testing regardless of testing method

and ultimately allow the comparison of
immunogenicity between RSV vaccines.?¥”

Two protein subunit-based RSV vaccines,
Arexvy (developed by GSK) and Abrysvo
(developed by Pfizer), have received
market approval across various countries
since 2023.3%3%% |n Canada, Arexvy first
received approval from Health Canada

in August 2023 for the prevention of
RSV-LRTD for those 60 years and older.?%
Abrysvo received approval from Health
Canada in December 2023 for adults

aged 60 years and older and pregnant
individuals to protect infants up to

six months of age.?*' Recently, GSK's
application for market approval of Arexvy
for adults aged 50 to 59 years at increased
risk of RSV-LRTD has been accepted

for review by Health Canada. GSK’s
application has been accepted for review
by other countries’ regulatory bodies, 34343
with approval given by the US Food and
Drug Administration (FDA) in June 20243
and the European Commission in August
2024.3%

A nucleic acid RSV vaccine, mRESVIA
(developed by Moderna), has also
received market approval across various
countries since 2024. In Canada, mRESVIA
received approval in November 2024 for
the prevention of RSV-LRTD for those 60
years and older.3¢
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A Review of the Three Currently
Promising RSV Vaccines for
Older Adults

There are three RSV vaccines for older
adults that have received market approval
in Canada and other countries. These
include GSK'’s Arexvy, Pfizer’'s Abrysvo and
Moderna’s mRESVIA vaccines.

The Arexvy Vaccine (GSK)

Arexvy (RSVPreF3 OA) is the first market-
approved RSV vaccine for older adults

in the world.?* This subunit protein
vaccine contains the prefusion F
glycoprotein antigen and an adjuvant.?*®
The latter is used to boost an individual’s
immune response to the vaccine.?* It is
administered through a single dose as an
intramuscular injection.?*°

The study results that provided this
vaccine with market approval is

from the AReSVi-006 Phase 3 trial
(NCT04886596).%°' This multi-year,
randomized, placebo-controlled and
observer-blind trial tested the impact of
the vaccine among individuals 60 years
and older with over 26,000 participants
across 17 countries.3>23%3

In the study’s findings, the primary
outcome of interest was the occurrence
of RSV-LRTD, which was defined as having
at least two lower respiratory symptoms/
signs for at least 24 hours including

at least one lower respiratory sign or
having at least three lower respiratory
symptoms for at least 24 hours. The
study also looked into the occurrence of
severe RSV-LRTD, which was defined as
the appearance of LRTD with at least two
respiratory signs or assessed as severe by
the investigator.?®

What was found was that at the end of
the trial’s first RSV season, the vaccine’s
efficacy against the occurrence of RSV-
LRTD was 82.6%, with similar rates across
age groups 60 to 69 years (81%) and 70
to 79 years (93.8%). The vaccine efficacy
against RSV-LRTD was 72.5% in those who
were healthy and 94.6% in those with

at least one underlying condition. The
vaccine’s efficacy against the occurrence
of severe RSV-LRTD was 94.1%. The
vaccine’s efficacy was also found to be
consistent for both RSV-A and RSV-B
subtypes (84.6% and 80.9%).

Among these study findings, it was
noted that the incidence of solicited
local adverse reactions and systemic
adverse reactions within four days of
vaccination were higher among the
vaccine group compared to the placebo
group. It is important to highlight that
these reactions lasted on average one to
two days and were mild to moderate in
severity. Similar rates between groups
were found with respect to serious
adverse events within six months of
vaccination.3>¢
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Figure 7: Vaccine Efficacy of Single Dose of Arexvy against RSV-LRTD and

Severe RSV-LRTD in the First RSV Season3®®
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Fry
S
£

= 80.00%
S
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RSV-LRTD* RSV-LRTD Among
60 to 69 Years*

RSV-LRTD Among RSV-LRTD Among Those  Severe RSV-LRTD**
10 to 79 Years* With at Least One

Comorbidity of Interest**

RSV-LRTD was defined as at least two lower respiratory symptoms/signs for at least 24 hours including at least one
lower respiratory sign, or at least three respiratory symptoms for at least 24 hours during the first RSV season.
" Severe RSV-LRTD was defined as LRTD with at least two LRTD signs or through investigator assessment or a need for

mechanical ventilation during the first RSV season.

* Comorbidities of interest include diabetes type 1 or type 2, CHF, advanced liver disease, chronic pulmonary disease,
chronic respiratory disease, COPD, asthma or advanced renal disease.

The AReSVi-006 phase lll trial’s findings
of vaccine efficacy rates over three RSV
seasons were recently made available.
The vaccine efficacy of Arexvy against
RSV-LRTD was 82.6% during the first
season, decreasing to 56.1% during the
second RSV season and 48.0% during the
third RSV season. The vaccine efficacy
rate against severe RSV-LRTD was 94.1

% during the first season, decreasing to
64.2% during the second RSV season and
43.3% during the third RSV season.?*” The
cumulative vaccine efficacy against RSV-
LRTD was 67.2% over two RSV seasons
and 62.9% over three RSV seasons, while

the cumulative vaccine efficacy against
severe RSV-LRTD was 78.8% over two

RSV seasons and 67.4% over three RSV
seasons. A similar trend over two and
three RSV seasons was noted for adults
with underlying conditions and older age
groups.3*®3** The Arexvy vaccine appears
to have maintained vaccine efficacy
through three RSV seasons, though

there exists a decreasing trend in both

its reported efficacy and cumulative
efficacy over time.’®® Safety data of Arexvy
over two and three RSV seasons were
consistent with previous data from the

AReSVi-006 phase Il trial.35"362
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Additionally, revaccination was studied,
with cumulative vaccine efficacy over two
RSV seasons being only 67.1% against
RSV-LRTD and 78.8% against severe RSV-
LRTD in those who received a second dose
of Arexvy after 12 months. This indicates
that revaccination may not appear to
provide additional benefit. The safety
profile of the second dose is similar to the
first dose of Arexvy.’%3

There have also been findings from
other phase 3 trials evaluating Arexvy.
One of these trials (NCT05590403)
looked into the immune response and
safety of Arexvy for adults aged 50 to

59 years, including those at increased
risk of RSV-LRTD, compared to adults
aged 60 years and older.?®* The immune
response among adults 50 to 59 years,
including those at increased risk, was
found to be non-inferior compared to the
immune response among adults aged 60
years and older.3®* There have also been
three completed trials (NCT04841577,
NCT05559476, NCT05568797) that looked
into co-administration of quadrivalent
influenza vaccines with Arexvy for

older adults.?*® There appeared to be
generally no interference in the impact
of both types of vaccines from co-
administration.?¢”3¢ A similar result was
found in an ongoing trial (NCT05966090)
that looked into co-administration of
herpes zoster recombinant subunit
vaccine with Arexvy for adults aged

50 years and older.>*® An ongoing trial
(NCT04732871) is evaluating the impact
of administering Arexvy across different
vaccination schedules among adults aged
60 years and older. It was found that,

so far, Arexvy elicited certain immune
responses that remained up to one year

after vaccination.?’3” The AReSVi-006
phase Il trial findings have also shown
Arexvy to have significant cumulative

vaccine efficacy over two seasons.?”?

When it came to safety, it was found that
two participants of the NCT04841577
study developed acute disseminated
encephalomyelitis, a rare inflammation
impacting the brain and spinal cord,
with one participant passing away.?”?
The NCT04732871 study also found one
participant had developed Guillain-
Barré syndrome, a rare disorder where
the immune system damages nerve
cells.?* These serious adverse events
were considered to be causally related
to the vaccine provided, with the former
noted to be causally related to the Fluarix
Quadrivalent vaccines.’”®

There are currently other active

Phase 3 trials among older adults
including studies that look into co-
administration of the Arexvy with the
20-valent pneumococcal conjugate
vaccine (NCT05879107)%*¢ and COVID-19
mRNA vaccine (Omicron XBB.1.5)
(NCT06374394).377

The Abrysvo Vaccine (Pfizer)

Abrysvo is an unadjuvanted bivalent RSV
prefusion F subunit protein vaccine, made
up of two prefusion F proteins to enable
protection from both RSV/A and RSV/B
strains.

The decision for this vaccine’s market
approval was based on the results of the
Phase 3 RENOIR (RSV vaccine Efficacy
study iN Older adults Immunized
against RSV disease) trial (C3671013,
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NCT05035212). This currently ongoing,
multi-year, randomized, placebo-
controlled and double-blind trial seeks

to test the impact of the vaccine among
individuals aged 60 years and older.37837°
The trial has enrolled approximately 38,900
participants.38°

This trial has two primary outcomes

of interest: efficacy of the vaccine in
preventing RSV-LRTD with at least two or
three signs or symptoms. At the end of
the first RSV season, the vaccine’s efficacy
against RSV-LRTD (at least two signs or
symptoms) was 66.7%, with similar rates
across age groups: 60 to 69 years (57.9%);
70 to 79 years (77.8%); and more than 80
years (80%). The vaccine efficacy against
RSV-LRTD (at least two signs or symptoms)
was 70.6% in those who were healthy and
62.5% in those with at least one high-

the First RSV Season??2
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Figure 8: Vaccine Efficacy of Single Dose of Abrysvo against RSV-LRTD in

RSV-LRTD Among
70 to 79 Years™-

risk condition. Despite these subgroup
analyses having similar vaccine efficacy
rates, it is important to note that these
findings were based on a small number
of participants. The vaccine efficacy
against RSV-LRTD (at least three signs or
symptoms) was 85.7%, with similar rates
across age groups: 60 to 69 years (77.8%);
70 to 79 years (100%); and more than 80
years (100%). Also, the vaccine efficacy
against RSV-LRTD (at least three signs or
symptoms) was 100% in those who were
healthy and 75% in those with at least
one high-risk condition. Similar to the
findings for the first primary outcome, the
values for these subgroup analyses were
based on a small number of participants.
The study also noted the vaccine efficacy
against RSV-ARI which was 62.1%.3%

RSV-LRTD Among RSV-LRTD
Those With High-Risk (23 signs or symptoms)**
Condition(s)*+-

RSV-LRTD defined as having at least two signs or symptoms for more than 24 hours and RSV infection confirmed by

testing during the first RSV season.

" RSV-LRTD defined as having at least three signs or symptoms for more than 24 hours and RSV infection confirmed by

testing during the first RSV season.

* High-risk conditions include tobacco use, diabetes, heart disease, liver disease, lung disease and renal disease.

- Values based off of small group sizes.
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Among these study findings, it was noted
that despite the incidence of solicited
local adverse reactions within seven days
of vaccination being higher among the
vaccine group, the incidence of solicited
systemic events within seven days of
vaccination was similar between the
vaccine and placebo group. It is important
to highlight that these reactions lasted,
on average, one to two days and were
mild to moderate in severity.?®3 Similar
rates between groups were also found
with respect to serious adverse events at
the data cut-off date (average of seven
months of surveillance).?® However,
three serious adverse events noted in

the vaccine group were considered to be
related to vaccination: hypersensitivity,
Guillain-Barré Syndrome and Miller Fisher
Syndrome.3%>

The Phase 3 RENOIR trial’s findings of
vaccine efficacy rates for the second

RSV season have been made available.
The Abrysvo vaccine appeared to have
maintained efficacy through two RSV
seasons, with vaccine efficacy against
RSV-LRTD (at least two signs or symptoms)
being 55.7% at the end of the second
season, compared to 65.1% at the end

of the first season. The vaccine efficacy
against RSV-LRTD (at least three signs or
symptoms) was 77.8% at the end of the
second season, compared to 88.9% at

the end of the first season. Across both
seasons, the vaccine efficacy against RSV-
LRTD (at least three signs or symptoms)
was 81.5%. With these findings from

the second RSV season, no new adverse
events were reported from what was
found during the first season.38¢

In another Phase 3 randomized, placebo-
controlled and double-blind study, non-
published positive results have been

reported by Pfizer on the safety and
immunogenicity of the vaccine when co-
administered with seasonal inactivated
influenza vaccine was found among
individuals 65 years and older. No serious
adverse events in relation to vaccination
were reported.3¥”

A Phase 3 study (NCT05842967) evaluated
the Abrysvo vaccine among adults at
high risk of severe RSV disease, including
adults aged 60 years and older with
weakened immune systems.?® |t was
found that a single dose of Abrysvo
created positive immunogenicity

results for immunocompromised adults,
including adults aged 60 years and
older. The vaccine was also found to be
well-tolerated, similar with other study
findings.®°

Moving forward, two sub-studies are part
of the Phase 3 RENOIR trial, evaluating the
safety and immunogenicity of a second
dose of Abrysvo administered after one

or two years from the first dose of the
vaccine.?

Post-Licensure Data on the Abrysvo and

Arexvy Vaccines (United States)

In the US, post-licensure studies looked
into the vaccine effectiveness and risk

for GBS among older adults who received
the Abrysvo and Arexvy vaccines.?' These
studies did not look into the mRESVIA
vaccine, as it was only approved in June
2024 .32

Vaccine effectiveness against RSV-
associated hospitalization was
demonstrated among the general
population, immunocompetent or
certain high-risk older adults. Vaccine
effectiveness was similar across age
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groups (60 to 74 years, 75 years and
older) and between the Arexvy and
Abrysvo vaccines. The study on the

risk of GBS suggests a higher risk after
vaccination with either vaccine. However,
this preliminary analysis was not able

to provide conclusive evidence of the
increased risk. Additional analysis is being
done on GBS safety surveillance.’®3

The mRESVIA Vaccine (Moderna)

The mRESVIA (mRNA-1345) vaccine by
Moderna has a mRNA sequence that
encodes for a stabilized prefusion F
glycoprotein. It also has the same lipid
nanoparticles (LNPs) as Moderna’s
COVID-19 vaccines.*** LNPs are used

to assist with the delivery of the
mRNA sequence, protecting it from
degradation.?** This vaccine has been
developed for the prevention of both
RSV-LRTD and acute respiratory disease
among adults 60 years and older.

The study results that provided this
vaccine with market approval is from
the ongoing Phase 2/3 ConquerRSV trial
(NCT05127434).2°¢ This is a randomized,
placebo-controlled, double-blind

trial focused the safety and efficacy

of the vaccine on adults 60 years and
older, involving approximately 36,300
participants from across 22 countries.?*’

The ConquerRSV trial has looked into the
mRNA-1345 vaccine’s efficacy to prevent
one case of RSV-LRTD with either at least
two or three symptoms between 14 days
to 12 months following vaccination.?®® It
was found that the vaccine efficacy of the
mMRNA-1345 vaccine in preventing one
case of RSV-LRTD (at least two symptoms)
was 83.7%, with the rate found to increase
from the 60 to 69 years age group (76%)
to the 70 to 79 years age group (95.4%).
The vaccine efficacy against RSV-LRTD

(at least two symptoms) was 81.6% in
those who were healthy and 88.4% in
those with at least one comorbidity of
interest. The mRESVIA vaccine efficacy

of preventing one case of RSV-LRTD (at
least three symptoms) was 82.4%, with
the rate similarly increasing from the 60
to 69 years age group (72.9%) to the 70
to 79 years age group (100%). However,
despite the vaccine rate efficacy against
RSV-LRTD (at least three symptoms) was
90.1% among those who were healthy,

it was only 71.8% among those with at
least one comorbidity of interest. It is
important to note that the values for the
subgroup analyses of mRESVIA vaccine
efficacy against RSV-LRTD (at last three
symptoms) were based on a small number
of participants.?*®
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in the First RSV Season*°
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Figure 9: Vaccine Efficacy of Single Dose of mRNA-1345 against RSV-LRTD

RSV-LRTD Among
10 to 79 Years* Those With at Least One (>3 symptoms)**

RSV-LRTD Among RSV-LRTD

Comorbidity of Interest*+

RSV-LRTD defined as having at least two lower respiratory symptoms during the first year after vaccination.
" RSV-LRTD defined as having at least three lower respiratory symptoms during the first year after vaccination.
* Comorbidities of interest include diabetes, CHF, advanced liver disease, advanced renal disease, COPD, chronic

respiratory disease or asthma.

Among these study findings, it was
noted that the incidence of solicited
local adverse reactions and solicited
systemic adverse reactions within seven
days of vaccination were higher among
the vaccine group compared to the
placebo group. These reactions lasted,
on average, one to two days and were
mild to moderate in severity.** However,
compared to Pfizer’s Abrysvo vaccine,
which also has data on the total solicited
adverse reactions in the same time frame,
it appears the mRNA-1345 vaccine leads
to more solicited adverse reactions (local
and systemic). This has been seenin a
systematic review of COVID-19 vaccines
as well, with mRNA vaccines generally

having higher risk of adverse events.**?
When it came to serious adverse events,
similar rates between the vaccine and
placebo groups were found up to the data
cut-off date (average of 3.7 months of
surveillance).*

New findings have been made available
from the ongoing Phase 3 ConquerRSV
trial which analyzed data across a
longer period (November 2021 to April
2023), compared to the earlier noted
findings (November 2021 to November
2022). In this additional analysis period,
participants had a longer period of
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follow-up (8.6 months) compared to the
primary analysis period (3.7 months). The
mMRESVIA vaccine’s efficacy against RSV-
LRTD (two or more symptoms) was 83.7%
during the primary analysis period and
declined to 63.3% during the additional
analysis period. The mRESVIA vaccine’s
efficacy against RSV-LRTD (three or more
symptoms) was 82.4% during the primary
analysis period and declined to 63.0%
during the additional analysis period.

A similar shift in percentage points was
evident across subgroups’ vaccine efficacy
rates against RSV-LRTD (two or more
symptoms). Also, both the additional and
primary analysis periods had similar safety
findings (e.qg., solicited adverse reactions
were mild to moderate in severity).*%

There is another Phase 3 trial of the
mRESVIA vaccine focused on adults 50
years and older called the RSVictory trial
(NCT05330975). This is a randomized and
observer-blind study with three parts:
Part A focuses on the co-administration of
the mRESVIA vaccine with a quadrivalent
influenza vaccine (Afluria); Part B focuses
on the co-administration of the mRESVIA
vaccine with Moderna’s bivalent COVID-19
vaccine (mRNA-1273); Part C focuses on
the administration of a booster dose

one year following the initial dose of

the mRESVIA vaccine.*® Both parts A
and B of the study have shown that co-
administration met immunogenicity
criteria, along with solicited adverse
reactions being mild to moderate in
severity, and with no reports of related
serious adverse events.*

A recently completed Phase 3 trial
(NCT06060457) evaluated the co-
administration of the mRNA vaccine

with a high-dose quadrivalent influenza
vaccine (Fluzone HD) among adults aged
65 years and older.*®” Results are expected
to be released in the coming months.

Moving forward, the ConquerRSV trial
will be evaluating different types of
adverse events and measurements of
RSV antibodies for up to 24 months
since vaccination.*® There is also an
observational study (NCT05572658) that
evaluates the real-world effectiveness
of the mRESVIA vaccine in preventing
RSV-associated health and economic
outcomes. The study uses a subset of
participants from the ConquerRSV trial
that is matched with unvaccinated
participants from real-world data.*®
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National Recommendations

The National Advisory Committee

on Immunization (NACI) released
recommendations on RSV vaccines for
adult Canadians aged 60 years and older
on July 2024. Recommendations are

Recommendations

Public Health Program Level Decision-Making
Programs for adults aged 75 years and
older, especially those at increased risk of
severe RSV disease (Table 6).

Programs for adults aged 60 years and
older who are residents of LTC homes and
other chronic care settings.

Individual Level Decision-Making

Vaccination may be considered as an

individual decision by adults 60 to 74 years

of age with their health care provider.

provided at two levels: 1) for jurisdictions
making decisions about publicly

funded immunization programs and 2)
for individuals and clinicians.*’® These
recommendations were released before
Health Canada’s approval of the mRESVIA
vaccine in November 2024.

Strong* Discretionary™*
YES
YES
YES

* Recommendation applies to most populations/individuals and should be followed unless a clear
and compelling rationale for an alternative approach is present.
** Recommendation may be considered for some populations/individuals in some circumstances.

Alternative approaches may be reasonable.
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Table 6: NACI’s List of High-Risk Chronic Health Conditions for

RSV Vaccination*"

Cardiac or pulmonary disorders

Diabetes mellitus and other metabolic diseases
Moderate and severe inmunodeficiency
Chronic renal disease

Chronic liver disease

Neurologic or neurodevelopmental conditions

Class 3 obesity (defined as BMI of 40 kg/m2 and over)

Recommendations have focused
specifically on vulnerable older adult
populations such as those living in LTC
homes and adults aged 75 years and
older with high-risk chronic health
conditions (Table 6), as the benefits

of vaccination have been found to
outweigh any risk of harm within these
groups. At the jurisdictional level, this
focused approach has been found to be
cost-effective and may help promote
health equity. NACl recommends that
the vaccine be optimally administered
right before the start of the RSV season,
which jurisdictions are encouraged to
define based on the local epidemiological
conditions.*'?

As it is not clear how long protection
of the RSV vaccine will last or the
effectiveness of revaccination, NACI

indicates healthy individuals between

60 to 74 years of age may want to speak
with their health care providers about
deferring vaccination to a later time when
they may be at a higher risk. For adults
older than 75 years of age who are not
part of a jurisdictional vaccine program,
NACI recommends vaccination, especially
those at increased risk of severe RSV
disease.*?

According to NACI, any of the two
approved RSV vaccines can be used, as
clinical trials have shown these vaccines
to be efficacious at preventing RSV
disease for adults aged 60 years and
older, and adults aged 75 years and
older. Additionally, both vaccines have a
favourable safety profile and were found
to be well-tolerated among adults aged
60 years and older.*™
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Concurrent administration of RSV vaccines
with other adult vaccines has been noted
as acceptable by NACI. If possible, a
six-week gap should be given between
administration of the RSV vaccine and
non-seasonal vaccines (e.g., shingles).*'”

Based on the available evidence, NACI
does not currently recommend any
booster doses.*'®

Canadian Vaccination Policies

Since the first RSV vaccine was approved
in August 2023, public coverage has only
been provided by a few jurisdictions. One
of the factors contributing to the lack of
coverage was provincial and territorial
health authorities waiting for the NACI
recommendations to be released before
making a decision on whether to provide
coverage for the RSV vaccine.*’” During
the 2023-2024 fall/winter season, Ontario
was the only jurisdiction in Canada to
publicly cover the Arexvy vaccine for
certain high-risk adults aged 60 years and
older (e.g., LTC home residents, transplant
recipients).418419

With the NACI recommendations being
released in July 2024, there has been

an increase in the number of provinces
that are now providing public coverage.
Additionally, of the two Health Canada
approved RSV vaccines available in early
2024, Abrysvo has been selected to be
part of publicly funded vaccine programs
for older adults in Canada for the 2024 to
2025 season.*?° The selection criteria was
based solely on vaccine price.**!

Currently, the governments of Alberta,
Manitoba, New Brunswick, Nova Scotia,
Ontario and Québec will cover the

RSV vaccine for specific older adult
populations (Table 7). All six provinces
provide coverage for residents

aged 60 years and older within LTC
buildings. Though all provinces (apart
from Manitoba) provide coverage

for residents in other care settings,
there is variance regarding which care
settings residents are covered for the
RSV VaCCine.422'423'424'425'426'427 Onta rio
provides coverage for other groups (e.g.,
individuals experiencing homelessness).*?®
Alberta is the only province to cover the
RSV vaccine for a specific age group:
adults aged 75 years and older.*?
However, there will be a limited supply
of publicly funded vaccines available in
the community, with less than 30% of
pharmacies providing the vaccine.*3°

During the summer of 2024, the chief
public health officer of Prince Edward
Island noted the province will be looking
to provide vaccine coverage for older
adult residents in LTC homes and chronic
care settings and potentially expanding
coverage to other high-risk adult groups
over time.*!

A potential reason for RSV vaccine
coverage being largely focused among
care settings across these provinces is the
limited supply of Abrysvo procured by the
national government.*?
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Table 7: Jurisdictional RSV Vaccination Coverage for Older Adults (as of October, 2024)

Province/
Territory

Alberta*s3

Manitoba**

New
Brunswick*3

Nova Scotia*®

Ontario®’

Québec*?

LTC Building Resident
Coverage

60 years and older in
continuing care homes

60 years and older in
personal care homes

60 years and older in
nursing homes or adult
residential facilities

60 years and older in LTC

buildings

60 years and older in LTC
homes or Elder Care Lodges

60 years and older in LTC
homes (known as CHSLD)

Other Care Setting
Resident Coverage

60 years and older
in supportive living
accommodations

None

60 years and older
hospital patients
receiving alternate level
of care waiting to move
into LTC buildings

60 years and older
hospital patients
waiting to move into LTC
buildings

60 years and older in:
- Retirement homes

- Hospitals and similar
settings receiving
alternate level of care

60 years and older in
intermediate resources
supporting the autonomy
of seniors

15 years and older

in private seniors’
residences (known as
RPA)

* Limited supply of the publicly funded RSV vaccine

Other Group Coverage

15 years and older in
the community*

None

None

None

60 years and older:

- Receiving
hemodialysis or
peritoneal dialysis

- Received solid organ
or HSCTs

- Experiencing
homelessness

- |dentify as First
Nations, Métis or Inuit

None
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Administration of the RSV vaccine

for adults is similar across Canada

to other vaccines. For example, all
provinces and territories, apart from
the Northwest Territories and Nunavut,
allow pharmacists to administer the
RSV vaccine.*** However, pharmacists in
Ontario do not have direct access to the
publicly covered RSV vaccine supply,**°
resulting in individuals having to access
other health care providers, like their
primary care providers or specialists, to
obtain an RSV vaccine at no cost.

RSV Vaccination Around the
World

The US Advisory Committee on
Immunization Practices (ACIP) initially
issued guidance in June 2023 that adults
60 years and older may receive one dose
of the currently-available RSV vaccines,
using shared clinical decision-making.**
Unlike other types of recommendations
(e.g., routine, catch-up), recommendations
based on shared clinical decision-
making implies that the vaccine is not
recommended for the entire population
group identified but more so for use on an
individual basis.**? This recommendation
was due to gaps and concerns with the
available evidence at the time (e.qg., lack
of participants aged 75 years and older,
risk of GBS from trials). With additional
evidence on the vaccines and challenges
experienced by clinical decision-making
recommendations (e.g., low uptake),
ACIP updated its recommendation in
June 2024. Currently, ACIP recommends
the following older adult groups should
receive a dose of RSV vaccine: adults
aged 75 years and older and adults

aged 60 to 74 years with a high risk for
severe RSV disease. Any of the three RSV

vaccines is recommended. ACIP does not
recommend revaccination for adults who
have already received the RSV vaccine.*?
As these vaccines are recommended by
the ACIP, Medicare Part D recipients will
be covered to receive this vaccine, while
private health insurance may also provide
coverage.**

The United Kingdom’s Joint Committee
on Vaccination and Immunisation (JCVI)
issued a statement in June 2023 indicating
that a RSV vaccination program could

be cost effective for adults 75 years and
older.*** The committee further noted that
they favour an initial one-time campaign
for various age groups to obtain the
vaccine, and then an annual program for
individuals who turn 75 years of age. JCVI
considered any of the three RSV vaccines
equally suitable for the vaccination
program based on their fairly similar
vaccine efficacy results and the lack of
comparison studies.**® From September
2024, the National Health Service (NHS) in
England has implemented this initiative,
providing coverage for individuals who
turn 75 years, along with a catch-up
program for individuals who are aged

75 to 79 years.*” However, only Abrysvo
has been contracted for this national
program.*®Contrary to the recommended
practice in Canada and the US, individuals
are eligible to receive the publicly funded
vaccine even if they have previously
received an RSV vaccine privately (e.g.,
out-of-pocket or private insurance). Due
to limited data on revaccination, it is
recommended that individuals wait at
least 24 months after receiving Abrysvo
or Arexvy and 12 months after receiving
MRESVIA. 4
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The Development of
Monoclonal Antibodies to
Prevent Serious RSV Infections

Human immunity can be categorized

as both active and passive. The former
occurs through coming into contact
with a disease-causing organism in

our environment (natural immunity) or
through a weakened/partial version of
the bacteria or virus through vaccination
(vaccine-induced immunity).**° As noted
above, this exposure causes our body to
combat a pathogen by creating antibodies
and remembering this process moving
forward by establishing immunity.*’

Passive immunity on the other hand,
occurs when an individual is provided the
antibodies themself, either from another
person or animal. Examples include full-
term babies receiving their mother's
antibodies near the end of a pregnancy
or individuals receiving antibody-
containing blood products. Passive
immunity provides immediate protection
in comparison to active immunity but
subsides in a few weeks or months.**2

Within the RSV landscape, two
monoclonal antibodies are available
which can provide passive immunity
and protect against severe disease.
These products have been developed
by understanding the types of antibody
that are developed in individuals who
recover from the infection.*3 These
products prevent RSV infection and
severe disease.”"*>They can help
prevent the development of LRTD in
severely immunocompromised patients
(see above), but they are not helpful in
treating infection in other populations.**¢

These are also only used in children,
as dosing is weight based*” and may
require repeat dosing throughout a
season, making their use prohibitive in
adu|t5.458'459'460

Both monoclonal antibodies are
approved for use in Canada. The first
product approved for use was Synagis
(palivizumab) in 2002 for the prevention
of serious RSV-LRTD among infants at
high risk of serious disease. Palivizumab
is given as monthly injections during the
RSV season.

In April 2023, Health Canada also
approved a new monoclonal antibody,
Beyfortus (nirsevimab), for the prevention
of RSV-LRTD in all newborns and infants
during their first RSV season and in
children (up to two years of age) who
are at high risk for severe RSV disease in
their second RSV season. This is the only
monoclonal antibody product that can
provide protection across an entire RSV
season with just one injection.*¢

NACI has recently released updated
recommendations for infants in May 2024.
RSV immunization should be considered
for infants’ first RSV season and,
potentially, second RSV season. Beyfortus
is preferred over Synagis and the Abrysvo
vaccine (for pregnant individuals) to
protect high-risk infant groups against
RSV. However, if Beyfortus is not available,
Synagis may be used for certain high-risk
infant groups. Additionally, Abrysvo may
be considered for pregnant individuals.*?
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Vaccination Barriers and Opportunities for

Older Canadians

While approval from Health Canada and
recommendations from NACI have been
provided surrounding RSV vaccines,*® it is
important to note that there is a lot more
work to be done.

Current Awareness of RSV and
Uptake of RSV Vaccines

A recent national survey commissioned
by GSK found that among adults 50 years
and older, 46% of respondents have

never heard of RSV, while only 24% of
respondents were highly concerned about
the impacts of the RSV virus.*®*

The 2023-2024 Seasonal Influenza
Vaccination Coverage Survey by PHAC
found that only 28% of adults knew

about RSV and its associated symptoms
(Figure 10). Additionally, only 30% of
adults reported that they would receive
the RSV vaccine once available, with the
number increasing to 49% among older
adults. The two most commonly reported
reasons for not receiving the RSV vaccine
among adults were the belief in one’s
immune system and safety concerns of
RSV vaccine. This PHAC survey found that
vaccine awareness and intention were
lower in comparison to COVID-19 and
influenza vaccines. Only 24% of adults
reported that they would receive the RSV,
flu and COVID-19 vaccines together, with
the most commonly reported reason for
not taking part in co-administration of
the three vaccines was concerns about
experiencing a higher amount of side
effects.*s

Figure 10: Awareness of RSV Among Adults in Canada*6®
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Not Aware of Symptoms
33%

Know About RSV
And Symptoms
28%

Have Not Heard
About RSV
40%
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The Canadian 2023/2024 National
Influenza and Respiratory Viruses Survey
that was conducted utilizing the Leger
Leo panel, in collaboration with the NIA
and Seqirus, found only 13% of eligible
older adults had reported receiving

the RSV vaccine.*” Despite only one
jurisdiction (Ontario) at the time publicly
covering the vaccine for certain high-
risk adults aged 60 years and older, such
as those living in LTC homes,*%® 56% of
eligible older adults across Canada did
not pay for their RSV vaccine,*? indicating
that they were likely able to rely on their
coverage provided through a private
health insurance plan.

Older Adult Vaccination Rates
for Other Diseases

The NIA/Seqirus and PHAC continue to
observe that, despite ample evidence
that adults in Canada understand the
importance of prevention and vaccination
against infectious diseases,*%*"" rates

of vaccination among older adults in
Canada across all vaccine-preventable
diseases have remained underwhelming
at best (Figure 11). PHAC has established
a target vaccination rate of 80% against
both influenza and pneumococcal disease
among older adults in Canada by 2025.472
Nevertheless, while older adults remain

a highly vulnerable group for shingles,
pneumococcal and influenza infections,
the percentages of vaccinated older
Canadians have never met national
vaccination coverage goals.

Figure 11: Shingles, Pneumococcal and Influenza National Vaccine

Rates among Older Adults in Canada (2023)*?

100
90
80
10
60
50
40

Vaccine Uptake (%)

30
20
10

Pneumococcal Vaccine Shingles Vaccine+

Annual Influena Vaccine

The red line indicates the national vaccination coverage goals.

* Rate for shingles vaccine is for adults aged 50 years and older, whereas other vaccine rates are for adults aged 65

years and older.
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These vaccination rates are even more
concerning at the provincial level, with
coverage levels ranging widely among
Canada’s 10 provinces (Table 8).

For example, with respect to vaccination
rates against shingles, the coverage rate in
Newfoundland and Labrador (20.3%) is less
than half of the rate in Ontario (50.4%).4*

31.5%
Pneumococcal (Newfoundland and
Labrador)

20.3%
Shingles (Newfoundland and
Labrador)

41.1%

Annual Influenza (Quebec)

51.29%
(Manitotfa) 25.1%
50.4%
(Ontari:) 30.1%
13.0% 95.3%

(Nova Scotia)
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Understanding the Issues
Behind Low Vaccination Levels
Among Older Canadians

When discussing issues regarding low
vaccination uptake, it is important to
understand the term “vaccine hesitancy”
and the factors that impact it. The SAGE
Working Group on Vaccine Hesitancy
has defined this term as the “delay in
acceptance or refusal of vaccination
despite availability of vaccination
services."”¢ There are five factors
influencing this concept:*#77478

1. Complacency — low perceived risk
of disease and when vaccination is
not viewed as a needed preventive
measure.

2. Confidence — refers to trust in the
vaccine (effectiveness, safety), in the
health care system (e.g., health care
providers, services), and in the agenda
of policymakers.

3. Convenience — issues of accessibility
(e.g., physical availability, cost, an
individual’s health literacy).

4, Calculation — referring to an
individual’s information search prior to
deciding on vaccination.

5. Collective Responsibility — aim to
protect others by vaccinating oneself.

The impact of complacency has been

seen across studies by how the perceived
risk of a disease is a vital predictor to
vaccination behaviour.*’?48481 Those with
low perceived risks have more chances

of being unvaccinated,*82483484485 \whereas
those with higher perceived risk have
higher vaccine uptake.*¢*’ The 2023-2024
Seasonal Influenza Vaccination Coverage

Survey by PHAC found that only 30% of
adults would receive the RSV vaccine
once available, with the most commonly
reported reason for not wanting the
vaccine being the belief that the immune
system would be able to combat the
infection.*®® However, a Canadian study
in 2023 found that when respondents
aged 55 years and older were informed
that older adults are at an increased risk
of developing severe RSV disease, more
than half of respondents stated that they
would get the RSV vaccine.*®?

Another aspect of complacency is

the belief that the vaccination is not
necessary, which was the most commonly
reported reason for not receiving the
shingles and pneumococcal vaccines
among adults in Canada.*° Similarly, this
was also seen for the influenza vaccine
among adults aged 65 years and older

in Canada, where some of the most
commonly reported reasons for not
receiving vaccination were never having
received the vaccine before and believing
itis not needed.*'

In terms of convenience, cost plays an
important role, especially by how funding
coverage of the shingles, pneumonia and
influenza vaccines greatly varies across
the country.*924934% This has especially
been seen with shingles vaccine, where
certain Canadian jurisdictions provide
the vaccine free for certain older adult
populations, whereas other jurisdictions
require individuals to pay over CA$400

to receive their shingles vaccinations.**
This has impacted vaccine coverage rates,
as five of the six Canadian jurisdictions
with funded shingles vaccine programs
have the highest vaccine coverage rates
against shingles in the country.*%*%7 For,
the seasonal influenza vaccine, research
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has also shown that vaccination rates

are higher in populations who can

access government-funded vaccines.*®
Among adult routine vaccines, the most
commonly reported obstacle for adults
in Canada was the cost of the vaccine
(38.9%).%° Additional factors among
older Canadians such as the greater
likelihood of living on fixed incomes (e.g.,
pensions),’® and the lower likelihood of
having access to adequate insurance to
cover prescription medication magnify
the influence of vaccine costs among this
population.>®

Another aspect related to convenience
that plays a role in the Canadian vaccine
landscape is physical availability. This

has been well demonstrated through the
administration of pneumococcal vaccines,
where even though most jurisdictions
(apart from Northwest Territories and
Nunavut) allow pharmacists to also
administer pneumococcal vaccines, only
three provinces permit pharmacists to
administer publicly-funded pneumococcal
vaccines.®®2 With an increasing lack of
access to primary care services,*® the
mobilization of pharmacy administration
of vaccination is becoming essential to
ensure equitable access.

Confidence has also been seen to
influence uptake of various vaccines,
especially regarding the trust in a vaccine.
The 2024 PHAC survey found that, across
all vaccines studied (influenza, COVID-19
and routine adult vaccines), the most
commonly reported reasons for hesitancy
among adults in Canada included safety
and effectiveness concerns. For COVID-19
and routine adult vaccines in particular,

a prominent reason was concern over
inadequate research on the vaccine.®®

A study found that with the seasonal
influenza vaccine, approximately

half of the individuals who remained
unvaccinated noted that this was due to
perceived side effects or hearing about
the perceived side effects of others.
However, those who were vaccinated
indicated that previous positive
vaccination experiences influenced their
behaviour.>®

This has also impacted RSV vaccine
behaviour. The 2023-2024 Seasonal
Influenza Vaccination Coverage Survey
found that the second most commonly
reported reason for not wanting the RSV
vaccine once available among adults in
Canada was the safety of the vaccine.

In the same survey, the most commonly
reported reason for not wanting to be
co-administered with the RSV, influenza
and COVID-19 vaccines was the concern of
increased number of adverse events.>

Other Factors

The lack of overall knowledge and
understanding Canadians appear to

have about the vaccines recommended
for them is also of concern. One of

the most commonly reported reasons
among older adults for not receiving

the pneumococcal vaccines was never
hearing about the vaccine.**” Also, a 2016
PHAC survey found that despite 88% of
Canadians thinking they were up-to-
date on their vaccinations, only 3% were
actually up-to-date based on the national
recommendations.’®® A recent survey, on
which the NIA and Seqirus collaborated,
found that 50% of adults aged 65 years
and older agreed to having difficulty

in keeping track of their recommended
vaccines.>®
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Another factor to consider relates to
varying coverage rates across ethno-racial
groups and immigrant populations. A
recent NIA report found that during the
2021-22 flu season, influenza vaccine
rates ranged from 58% among South
Asian adults to 27% among Black adults
in Canada.’'®In a 2024 PHAC survey, it
was found that, for both pneumococcal
and shingles vaccines, coverage was
highest among white adults, while
numerous other ethno-racial groups (e.qg.,
Black, South Asian) were below national
coverage rates.’"" Also, recent immigrants
were reported to have slightly lower
influenza vaccine uptake in comparison to
the overall adult population in Canada.®"
Studies found that barriers to vaccination
among immigrant groups included
cultural factors, knowledge and language
barriers.>'3>1

Beyond patients, it is important to note
other factors that influence vaccine
uptake, especially with regard to the
perspective of health care providers.
Studies have noted for the influenza
vaccine, there are worries about the
safety and effectiveness of these vaccines
among health care providers.®'**'® This is
largely due to the annual development

of these vaccines causing less time

for testing and the impact of virus
mutation.’'’>'® Also, a Canadian study
found an overwhelming number of
health care providers have difficulty
keeping up to date with their patient’s
vaccination histories,”'® which will only be
compounded with the introduction of RSV
vaccines.

Survey findings of primary care providers
have found that, despite there being an
understanding of some clinical aspects

of the RSV infection, clear gaps in
knowledge of this infection exist.>202
One study found this was especially

the case regarding the epidemiology

of RSV infections, with 22% knowing
that older adults made up the majority
of RSV-associated deaths and only 39%
knowing that this infection is not just
limited to the pediatric population.>*
Among primary care providers who have
treated adults with RSV infections, it is
concerning that 86% agreed that they
needed more information on the burden
of RSV infections within this patient
population.’??

Opportunities to Improve
Vaccination Rates among Older
Canadians

The greatest opportunity to improve
vaccination rates are via the
recommendations of health care
providers. The 2024 PHAC survey

found that health care providers were
the most commonly reported trusted
source of information about vaccines.
Additionally, it has been found that,
among adults in Canada who are not
vaccinated for at least one routine adult
vaccine, most are generally likely to
receive these vaccines based on health
care provider recommendations, with
the highest values found for shingles
vaccine (75.1%), pneumococcal vaccine
(71.5%) and tetanus (74.2%).>2* Also,
research has shown that health care
provider recommendations significantly
increase shingles vaccination rates

of older adults.*** Though influenza
vaccination coverage is significantly
higher among older adults in Canada who
received a recommendation from their
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health care provider, only 52% of older
adults in Canada reported receiving a
recommendation.’?® Furthermore, a recent
survey, on which the NIA and Seqirus
collaborated, found that 81% of older
adults agreed that, as long as health care
providers note co-administration is safe,
they would not hesitate to get multiple
vaccines at once.>”’

Through other research on promoting
uptake of the influenza vaccination,
other methods have been identified
that health care providers can use to
influence vaccination behaviour. One
example is sending reminders in the form
of text messages, letters or phone calls.
Research have shown that reminders
(generic or personalized) increase
influenza vaccination among adults.>28°%°
Also, interactions with patients (e.g.,
decision-making involvement, proactive
conversations and regular check-ups)
have been found to better improve
vaccination behaviour.>3%**' This is in line
with other findings that have noted the
influential impact health care providers
have can have on older adults in terms
of improving their knowledge around a
disease and available vaccines to prevent
them.532’533

To assist health care providers, research
has looked into the use of software
reminders and tools. The use of these
kinds of programs for primary care
providers have significantly improved
vaccination rates.>*>3% For example, the
use of the electronic best practice alert
method that gave reminders for primary
care providers, significantly increased
shingles vaccination rates among their
rheumatoid arthritis patients aged 60
years and older (10.1-51.7%).>3¢ These

types of programs along with clinician
education have also been correlated
with higher pneumococcal vaccination
rates 537,538

Though most jurisdictions in Canada
allow pharmacists to administer RSV
vaccines, it will be important that these
health care professionals are given
access to, and are able to administer,
publicly funded RSV vaccines. Currently,
pharmacists in Ontario are not able to
directly access the publicly funded RSV
vaccine.*®* Examples of pharmacists not
being given equal access and ability to
administer publicly funded vaccines have
been seen in Canada with pneumococcal
and shingles vaccines.***1 A focus on
allowing pharmacists to access and
administer all vaccines should be made,
as these health care professionals are
accessible, conveniently located, have
shorter wait times, do not necessarily
require an appointment and are
available for more hours than other
health care providers.>*>*35% The impact
of these benefits is evident from how
the involvement of pharmacists in the
immunization process have consistently
resulted in an increase in vaccine
coverage, regardless of the vaccine
administered.”** The prominence of
pharmacies as places of vaccination
cannot be understated, with pharmacies
being the most commonly reported place
of receiving influenza vaccination among
adults in Canada (57% during the 2023-24
influenza season).>*¢ Also, the survey on
which the NIA and Seqirus collaborated
found that 62% of older adults preferred
to receive the flu shot in pharmacies.>¥
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For individuals within ethno-racial

groups and immigrant populations, it has
been found that influenza vaccination
programs that targeted knowledge and
language barriers (e.g., through bilingual
materials and staff) were effective.>*® Also,
initiatives providing more communication
and culturally inclusive resources have
demonstrated their ability to significantly
increase COVID-19 vaccine uptake among
Black populations,®® which had low
COVID-19 and influenza vaccination rates
in Canada.>*°

The recent COVID-19 pandemic has
shown that achieving high vaccine rates
among older Canadians is possible.

As of summer 2023, 97% of Canadians
aged 60 years and older have received

at least one dose of the COVID-19
vaccine, with 96% having completed a
primary series.”*'*253 This was achieved
through significant government-led
efforts in increasing public awareness
(e.g., vaccine information and access).

It was found that almost all provinces
and territories provided these materials
in multiple languages. Governments
also made vaccine appointments more
accessible for older adults through a
variety of providers (e.g., pharmacists,
paramedics) locations (pharmacies, mass
vaccination clinics, and even at home) and
for free.>* Indeed, all of these initiatives
helped address several of the earlier
noted issues surrounding complacency,
convenience, and confidence of vaccines
and helped Canada achieve one of the
highest reported vaccination rates against
COVID-19 in the world.

Beyond the COVID-19 vaccine, the NIA
found that 31% of older Canadians
reported having developed more

positive views of vaccines since the
pandemic started. Also, 73% of older
Canadians were found to be willing

to get a COVID-19 booster shot and

flu vaccine at the same time.*** These
growing positive views around both
vaccines and co-administration provides
a great opportunity to ensure high
vaccine uptake rates can be achieved
for all vaccines and the forthcoming RSV
vaccines.

Issues with Current Reporting
and Monitoring of Vaccination
Rates

Over the past few years, national uptake
rates of vaccines among older Canadians
have been collected through self-reported
surveys.>® Recently, PHAC’s Seasonal
Influenza Vaccination Coverage Survey
included an RSV vaccine section.>®’
Additionally, it is expected that the
PHAC'’s Adult National Immunization
Coverage Survey (aNICS) will provide
information on the RSV vaccine, as this
survey measures vaccine behaviour
specifically on recommended adult
vaccines.*8

Each of these surveys provides different
types of information across different
sample groups. The PHAC's Seasonal
Influenza Vaccination Coverage Survey,
despite having collected various
information on influenza vaccine
behaviour, only presents limited
information on non-influenza vaccines.>*®
In the findings that have been made
available from the 2024 survey, the RSV
section provided findings surrounding
awareness of RSV, RSV vaccine intent
and co-administration intent with other
vaccines. The data was only categorized
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for age and high risk group.>®® The

aNICS survey differentiated coverage
data across various factors (e.g., sex,
ethno-racial group, jurisdiction) for each
vaccine and looked into the intention to
vaccinate based on health care provider
recommendation.>®’

Both surveys allow for an understanding
of various factors surrounding adult
vaccines. However, these surveys have
dealt with response rate issues, which has
resulted in estimates being suppressed or
an increased possibility of non-response
bias.’¢>°% As all the surveys only recruit
community-dwelling individuals,>%4°%
this omits high-risk groups such as LTC
residents.*®® This is a concern for RSV
vaccines, as all publicly funded vaccine
programs in Canada are largely focused
on older residents in various care settings
(e.g., LTC homes, retirement homes).

At the national level, another monitoring
mechanism include Canada’s vaccination
coverage goals and vaccine preventable
disease reduction targets. These are
benchmarks developed based on best
practices and international standards that
are aspired to be met by 2025. Despite
there being vaccination coverage goals
for pneumococcal and seasonal influenza
vaccines, this does not appear to be the
case for shingles, tetanus or the COVID-19
vaccines.>®’

Immunization registers, also known as
immunization information systems, are
electronic systems used in Canada to
keep note of administered vaccines and
vaccination histories. A comprehensive
immunization registry would provide
various benefits, including timely
recording of vaccination information,
identifying individuals who require

certain vaccines, allow public health
officials to assess immunization coverage,
enabling planning and evaluation of
various initiatives.*®® However, not

only is there no national immunization
registry, but it has been found that at
the provincial/territorial level, there

are varying immunization information
systems that have different reporting
capabilities, features and data collection
systems. This impacts the ability to
compare immunization coverage across
jurisdictions and potentially develop
accurate national coverage values.>®

The Canadian government has taken
various steps to improve the reporting
and monitoring of vaccination rates.

As part of the National Immunization
Strategy, one of its objectives focuses on
understanding un-immunized populations
and the determinants of vaccine uptake.
Currently, the government is working

on improving how national vaccination
coverage surveys are conducted.’”® Also,
the COVID-19 pandemic has resulted in
more funding for vaccination initiatives,
including a combined $78 million
provided to the Immunization Partnership
Fund since 2020. This funding has been
used for various projects including
enhancement of electronic vaccination
registries.’”' The government has released
new Canadian Immunization Registry
Functional Standards (IRFS) 2020-2024

to support the various immunization
registries across Canada. This document
provides standards to allow for accurate
and complete record collection.’”? This
follows the release of the updated
National Immunization Data Elements
(NIDE) in 2018, which stated categories for
all immunization registries to focus on to
enable interoperability.>”?
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Evidence-Based Recommendations

From the review of research surrounding
RSV and other vaccine-preventable
diseases, more work remains to be

done to improve the prevention of RSV
infections in Canada. The following
recommendations have thus been
developed to provide evidence-informed
policy and practice approaches that can
be used by the PHAC, provincial/territorial
health authorities and organizations,

to better support vaccination efforts.
This would further improve national
prevention efforts and the availability of
RSV vaccines across Canada.

1. Promote General
Preventive Practices

In addition to vaccination, there

are additional ways to prevent the
transmission of RSV and other respiratory
viruses. Thus, it is important to continue
to encourage the implementation of
these practices in addition to vaccination,
especially for those at high risk or those
who interact with individuals at high risk
for severe RSV infection.

Other Means to Prevent RSV:*74

B Wash hands often and properly

B Cover your mouth and nose with a
tissue or sleeve when coughing and
sneezing

B Avoid close contact with individuals
who areill

B Stay home if feeling ill

B Clean frequently touched surfaces
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2. Improve the Surveillance
of RSV Infections and
Mortality Across Canada and
Understanding of Its Impact
on Canadian Health Care
Systems

Despite RSV infections not currently being
reportable in Canada,”’® there presently
exist three national surveillance systems
collecting information on RSV cases.>”%577
Within these systems, experts have noted
various data gaps exist, including those
that pertain to high-risk populations. For
individuals under 17 years, as catchment
areas for some locations in the sentinel
surveillance system (IMPACT) are not
aligned with Canadian population data,
there exists no denominator data to
accurately calculate disease incidence and
prevalence. Also, it was found that the
current systems do not offer an accurate
estimation of the burden of illness among
older adults and Indigenous and remote
communities. Specifically with older adults,
RSV case underestimation has been due to
several issues related to both being limited
to CIHI's hospital administrative data and
incompleteness of viral testing, creating an
overall lack of accurate data surrounding
case incidence and virus strains of RSV
infection in this age group.®’®

Across the three surveillance systems, there
predominantly exists a focus on gathering
medically attended RSV infection data.

To enable better RSV-related modelling

and studies, non-medically attended RSV
infection data would need to be collected
as well.*”? Also, Canadian RSV surveillance
systems must look into ensuring a standard
syndromic case definition for RSV infection

is used. The NIA recommends they

apply the case definitions developed
through the WHO'’s RSV surveillance pilot,
especially due to how these definitions
substantially helped to increase the
number of RSV cases that are accurately
detected through its related initiatives.

3. Continue to Work on
Evaluating RSV Vaccines

Despite the fact that three highly
effective RSV vaccines for older adults
have received market approval in various
countries including Canada, more work
remains to be done in the evaluation of
RSV vaccines. Further understanding of
the efficacy of each of these vaccines
over multiple RSV seasons, and the
required need for booster doses to ensure
continued immunity, will be critical.
Additionally, further work to better inform
co-administration practices across all
three RSV vaccines, which has largely
focused on co-administering them with
influenza vaccines, will be helpful.

Multiple Phase 3 trials are ongoing to
understand these outcomes along with
other trial objectives (e.g., different
booster dose schedules.>8081582

4. Promote a Life-Course
Vaccination Schedule that
Includes Older Adults

A life-course vaccination schedule
focuses on immunization and reducing
the prevalence of vaccine-preventable
diseases in all age groups, beyond

just children.>® Despite the Canadian
Immunization Guide providing a
recommended immunization schedule for
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all age groups,*® provincial and territorial
immunization schedules vary, especially
with respect to vaccinations for older
adults.®

As RSV vaccines for this age group have
been approved by Health Canada and
recommendations from NACI have just
been released, it is important that Canada’s
provinces and territories avoid creating

a large discrepancy in the availability

and coverage of these vaccines for older
Canadians.

5. Provide RSV Vaccinations
Free of Cost to Populations
for which RSV Vaccination
is Cost-Effective

As noted earlier, vaccine costs play a vital
factor in vaccination behaviour. This is
especially seen with the ongoing low
uptake of the recommended shingles
vaccines, where a prominent reason for
not receiving the vaccine among eligible
Canadian adults was the cost itself.>8¢
Research has shown that uptake of
shingles and pneumococcal vaccination
is more likely to happen when funded,
with a US study finding that the shingles
vaccination rates were three times higher
when the vaccine was covered through
health insurance programs.>®’

It will be vital for funded vaccines to be
focused on populations that will achieve
the greatest benefits with respect to
health care outcomes and their associated
costs. While some studies have shown
that RSV vaccination would resultin a
substantial decrease in the economic
burden of RSV infections among adults
aged 60 years and older,>®8 NACI found

that a focused approach which prioritizes
certain populations among adults aged 60
years and older is cost-effective and may
help promote health equity.>®°

6. Promote Following the
Current NACI Statement for
RSV Vaccination

The NIA recommends that Canadian
jurisdictions follow the currently

suggested vaccination schedule that NACI
recommends. RSV vaccination programs

are recommended for the following two
groups: adults aged 75 years and older,
especially those with high-risk chronic
health conditions (Table 6), and adults aged
60 years and older who live in LTC home and
chronic care settings.*®"

NACI recommends that RSV vaccination may
also be considered for adults aged 60 to 74
years as an individual decision, with their
health care provider.>*

The NIA believes these are strong
recommendations using the best available
scientific knowledge. Various pieces of
information have been considered for these
recommendations, including: RSV burden,
vaccine characteristics and factors involved
with vaccination programs (e.g., economics,
feasibility and equity).**

Please refer to https://www.canada.ca/
en/public-health/services/immunization/
national-advisory-committee-on-

immunization-naci.html for all current

recommendations for Canadians.
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1. Provide Clinician
Education and Support for
Pharmacists, Primary Care
and Other Health Care
Providers to Deliver RSV
Vaccinations

It has been found that, across various
vaccines, the main reasons for vaccine
hesitancy were concerns with the
vaccine (e.g., safety, effectiveness, not
enough research).”** Also, it has been
noted how adults in Canada are not
usually fully informed about the vaccines
recommended for them.**> In addition

to public education efforts, education
and support initiatives should also be
focused on health care providers, as they
influence vaccination behaviour. For
example, the 2024 PHAC survey found
that among adults in Canada who have
not been vaccinated for at least one adult
routine vaccine, most are generally likely
to receive these vaccines based on a
health care provider’'s recommendations,
with the highest values found for shingles
vaccine (75.1%), pneumococcal vaccine
(71.5%) and tetanus (74.2%).>°¢ Health care
providers’interactions with patients (e.g.,
decision-making involvement) have been
shown to improve overall vaccination
behaviour as well.>*’>¢ Given the NIA’s
findings that 31% of older Canadians

had reported developing more positive
views of vaccines since the pandemic
started and that 73% are interested

in co-administration opportunities,*®®
ensuring health care providers are also
aware of this may also encourage their
own efforts to promote more vaccination
opportunities with their patients.

8. Enhance Vaccine Access
Across and Within Canada’s
Provinces/Territories

Currently, there are multiple avenues to
obtain and have vaccines administered in
Canada. Vaccines may be obtained from
physician offices, travel clinics, public
health clinics and/or pharmacies.5°0:6°
Also, various professions may be able to
administer vaccines including physicians,
nurses and/or pharmacists as well as
paramedics. However, depending on

the provinces or territories, all these
avenues may not be available. This is seen
especially with pneumococcal vaccines,
where despite pharmacists being able to
administer the vaccine in all jurisdictions
(apart from Northwest Territories and
Nunavut), only four provinces permit
pharmacists to administer publicly
funded pneumococcal vaccines.®0%6%
Also, it has been found that, in provinces
that enable pharmacists to administer
shingles vaccines, not all pharmacies are
administering the vaccine.’®* Ontario’s
publicly funded RSV vaccination program
does not provide pharmacists with

direct access to the covered RSV vaccine

supply.s®

Enhancing vaccine access will allow
greater ease in the ability of individuals
to receive their recommended vaccines.
Therefore, as more jurisdictions provide
publicly funded RSV vaccination programs
in Canada, it is recommended that
vaccines be made as widely available

as possible by leveraging a variety of
locations and health care professionals to
deliver them within each jurisdiction.
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9. Establish Accurate
Reporting and Monitoring
of RSV Vaccination Rates

With the introduction of RSV vaccines, it
will be vital to have clear mechanisms to
report and monitor RSV vaccination rates
across Canada.

Recently, an RSV vaccine section was
included within PHAC’s 2023-2024
Seasonal Influenza Vaccination Coverage
Survey.®% |t is expected that RSV vaccine
questions will also be included within
PHAC’s aNICS in the future, as this survey
focuses specifically on recommended
adult vaccines.®” Both surveys provide
various data surrounding vaccine
awareness, intent and coverage.

There are issues, however, that should
be targeted within these surveys to
ensure more accurate reporting of RSV
vaccination rates. This includes low
response rates, which have resulted

in estimates being suppressed or an
increased possibility of non-response
bias.5%86% Also, these surveys only recruit
community-dwelling individuals,®'®¢"
which omits high-risk groups (such as LTC
residents) who are focused upon among
publicly funded RSV vaccine programs in
Canada.

Another avenue of change is to improve
the patchwork of immunization
information systems across Canadian
provinces and territories.5'? This is
especially important for the various
benefits immunization information
systems could provide both at the
individual and system level, including
the timely recording of vaccination
information, identifying individuals
who require certain vaccines and
allowing public health officials to
assess immunization coverage.®'?
Governments could look to enforce the
Canadian IRFS and NIDE to improve
immunization registries. This will allow
for greater accurate vaccination record
collection, support interoperability across
jurisdictions®™* and assist in developing
accurate national vaccination estimates in
the future.

Finally, these surveillance systems

should be complemented with a national
vaccination coverage goal, similar to what
is done for pneumococcal and influenza
vaccination in Canada.®” This would

allow a greater level of accountability

to exist and a more focused approach to
be pursued in ensuring Canada achieves
an appropriate level of RSV vaccination
coverage to better support the health and
well-being of older Canadians.
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