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1.1 Introduction

NACI now includes children 24 to 59 months of age
among recommended recipients of seasonal influenza
vaccine (NACI| recommendation Grade A).

Children 24 to 59 months of age are at high risk for
influenza related complications, carrying a significant
burden of influenza illness and influenza-associated
medical attendance, hospitalization and death.
Additionally, children 24 to 59 months of age are efficient
transmitters of influenza virus and their vaccination may
protect high risk groups (e.g. young infants, the elderly,
and the immunocompromised) who may themselves be
too young to be vaccinated or may not respond well to
the vaccine.

To inform this recommendation, a review of the

literature was conducted for children 24-59 months of age.
The literature search was conducted using the Medline
and Embase databases and included the period from
January 1, 2002 to November 2, 2011. Articles selected
for review included studies based on trivalent inactivated
and live-attentuated influenza vaccines. Articles based on
studies of monovalent 2009 pdm A(H1N1) vaccines were
not included as part of the evidence review. Although the
age range included in the studies reviewed may extend
beyond the 24 to 59 month age group, studies included
either had a large proportion of participants in the target
age range or a sub-group analysis of participants within
the target age group was undertaken.

This appendix will discuss the evidence reviewed,
including the burden of disease, and influenza vaccine
efficacy, effectiveness, immunogenicity, and safety.

1.2 BURDEN OF DISEASE

The burden of influenza infection, illness and complications
is significant among children."® Although healthy children
24 to 59 months of age are not impacted to the degree to
which children <2 years of age are, this age group
experiences influenza attributed morbidity and mortality,
including significant rates of influenza attributed outpatient
visits and hospitalizations.©

The estimated, annual influenza attack rate in children
24-59 months of age is reported in the range of 10-40%.M?
? In specific settings, the attack rate has been found to be
higher. For children attending day care in the United States
(US), 50% of children were infected over the course of one
influenza season.” In a 25-year prospective study of

children <5 years of age enrolled at the Vanderbilt Vaccine
Clinic in Tennessee, US, the annual laboratory confirmed
influenza attack rate ranged from 15-42%.@

Based on case reports from hospitals, paediatric intensive
care units (PICUs) and public health departments in
California during the 2003-2004 to 2005-2006 influenza
seasons, Louie et al. found that of the 160 cases of
laboratory confirmed influenza infections reported in
those <18 years of age, 47% were among previously
healthy children and adolescents.® For the 131 cases
reported among children <5 years of age, 52% were
among previously healthy children.

In a retrospective study of children in Finland,
approximately 12% of the influenza A attributed
hospitalizations (n=544), median age 2.0 years (IQR
0.9-4.8), experienced febrile seizures.” Of the total
hospitalizations, 25% had an underlying medical condition.
A retrospective cohort study conducted in Hong Kong in
1997-98 examined medical records of children 6 months to
5 years of age, who were hospitalized with fever, n=144 in
1997 (mean age 24.9 months SD 14.7) and n=272 in 1998
(mean age 27.7 months SD14.5).19 The study found that
the overall incidence of febrile seizures was significantly
higher for children hospitalized for influenza A (19.5%)
compared to parainfluenza (12.2%) and adenovirus (9%)
infections, controlling for age, gender, and family history
of febrile seizure. In a study by Schanzer et al. among
Canadian children <19 years of age, febrile seizures among
influenza related hospital admissions occurred almost
exclusively in children <5 years of age, with the majority

in those 6 to 23 months.

Influenza surveillance in Canada is conducted through

the FluWatch program, which is a national network of
laboratories, hospitals, sentinel physicians and provincial
and territorial ministries of health. Children 24 to 59 months
of age represented between 7-9% of the total cases
reported annually, from the 2005-06 to the 2010-11
influenza seasons.?

[.2.1  Outpatient visits

Outpatient visits were assessed in 2 prospective and 2
retrospective studies with population groups and analyses
for participants 24 to 59 months of age. The annual rate of
influenza-attributed outpatient visits varied by study and
was assessed for total outpatient and acute respiratory
infection visits.
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In a 25 year prospective cohort study (1974-1999) of healthy
children 5 years old or younger, Neuzil et al. found an
annual incidence rate of 82 per 1,000 (95% Cl: 65, 99)
symptomatic health care visits associated with culture-
positive influenza for children 24-59 months.? For children
and infants <1 year and 1 to <2 years the annual rate of
health care visits was 93 per 1,000 (95% ClI: 76,109) and

110 per 1,000 (95% CI: 93,135) respectively.

From 2002-2004, Poehling et al. conducted a prospective
population-based multi-year study in children <5 years

of age in three US counties.® Of 1 742 children enrolled

in outpatient settings (select clinics and emergency
departments) 16% (n=267) were diagnosed with influenza.
For the 267 cases of influenza 52%, 40% and 7% were
among children 24-59, 6-23 and 0-5 months, respectively.
Approximately 20% of laboratory confirmed influenza cases
in the outpatient setting had a high-risk condition. For
children 24 to 59 months of age the average annual rate
of outpatient visits attributable to influenza (85.5 per 1,000)
was approximately 250 times higher than the
hospitalization rate (0.3 per 1,000).

Over the course of 6 influenza seasons, 1994-2000, O'Brien
et al. completed a retrospective analysis of influenza
attributed outpatient visits for children and adolescents

6 months to 17 years using health information databases.
The estimated rate of outpatient visits among healthy
children 24-59 months of age, during the influenza defined
seasonal periods, was 10.2 per 100 person-months (95% Cl:
9.9,10.6). For children 6 to 23 months the rate of outpatient
visits was 14.5 per 100 person-months (95% CI: 13.9, 15.1).

Bourgeois et al. completed a population based study,
1993-2004, to estimate the rate of emergency department
(ED) visits for acute respiratory infections (ARI) for children
<7 years of age in Boston, Massachusetts." The estimated
age-specific mean winter-season incidence of ED visits for
influenza at the Children’s Hospital Boston ED was 48 per
1000 (95% Cl: 37, 62) ARl visits for children 6 to 23 months
and 45 per 1,000 (95% CI: 33, 61) ARl visits for children
24-59 months. The estimated age-specific mean winter-
season incidence of ED visits for influenza at several Boston
EDs was 22.1 per 1,000 (95% Cl: 20.4, 23.7) ARl visits for
children 6 to 23 months and 11.5 per 1,000 (95% CI: 10.6,
12.3) ARl visits for children 24-59 months.

1.2.2  Hospitalizations

Hospitalization rates for children <5 years of age were
reviewed in 6 studies, using both prospective and
retrospective designs, with influenza-associated

hospitalization rates varying by study. From the 2004-05
to 2010-11 influenza seasons, surveillance data from the
Canadian surveillance network, Immunization Monitoring
Program ACTive (IMPACT) was also reviewed for children
24 to 59 months of age.

Thompson et al. estimated the rate of influenza-associated
hospitalizations, using ICD-9-CM codes and US viral
surveillance and hospital discharge data from 1979 to 2001.
In children <5 years of age the average annual rate of
influenza-associated hospitalizations was approximately

1.1 per 1,000 person-years.® They also found that the
annual rate of influenza-associated hospitalizations for
children <5 years of age was greater than for those 5-54
years of age across ICD-9-CM diagnostic categories for
Pneumonia and influenza hospitalizations (ICD-9-CM codes
480-487) and Respiratory and circulatory hospitalizations
(ICD-9-CM codes 390-519). The rate was also greater for
children <5 years of age compared to those 50-64 years
for hospital discharge diagnosis, Respiratory and
circulatory hospitalizations.

In the prospective population-based multi-year study of
children <5 years of age by Poehling et al., 6% of the total
hospital admissions enrolled (n= 2797) were diagnosed
with influenza. Of these 160 cases, 49% were 0-5 months,
31% were 6-23 months and 20% were 24-59 months.©
The average annual hospitalization rate for laboratory-
confirmed influenza was 0.3 per 1,000 (95% Cl: 0.2 to 0.5)
children 24-59 months compared to 0.9 per 1,000 (95%
Cl: 0.7, 1.2) children 6-23 months and 4.5 per 1,000 (95%
Cl: 3.4, 5.5) for those 0-5 months. Approximately 20% of
laboratory confirmed influenza cases in the inpatient
settings had a high-risk condition.

O'Brien et al. completed a retrospective analysis, covering
the years 1994-2000, of influenza attributed hospitalizations
for children and adolescents 6 months to 17 years using
health information databases.® The estimated
hospitalization rate for healthy children 24-59 months of
age, during the influenza defined seasonal periods, was
5.7 per 10,000 person-months (?5% CI: 3.0, 9.0). For healthy
children 6 to 23 months the estimated hospitalization rate
was 10.4 per 10,000 person-months (95% Cl: 6.0, 17.0).

lzurieta et al. estimated the influenza hospitalization rate
for children and adolescents <18 years of age, using data
from the Kaiser Permanente Medical Care Program of
Northern California and the Group Health Cooperative of
Puget Sound, Seattle, from 1992 to 1997.% The Northern
California hospitalization rate for acute respiratory disease,
during periods when influenza virus predominated, for
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children without high-risk conditions was 231 per 100,000
person-months (95% Cl: 197, 271) for children <2 years
of age, 53 per 100,000 person-months (95% Cl: 38, 72)
for those 2 to 4 years of age and 19 per 100,000 person-
months (95% Cl: 15, 24) for those 5 to 17 years of age.
The hospitalization rate for acute respiratory disease in
Puget Sound, Seattle, during periods when influenza virus
predominated, for children without high-risk conditions,
was 193 per 100,000 person-months (95%Cl: 154, 238) for
children <2 years of age, 21 per 100,000 (95%Cl: 11, 38)
for those 2 to 4 years of age, and 16 per 100,000 (95%Cl:
12, 22) for those 5 to 17 years of age.

Among children and adolescents <21 years of age, Coffin
et al. found an incidence of lab-confirmed influenza related
hospitalizations (n=231) of 6.8 per 10,000 child-years (95%
Cl: 2.6, 14.4) among their urban neighborhood cohort.™
For children 0-23 months the rate was 41.6 per 10,000
child-years (95% Cl: 30.2, 56.7) and for children 2-4 years
of age the rate was 7.0 per 10,000 child-years (95% Cl: 2.8,
14.4). Of the total sample, 77% were <5 years of age and
49% had a high-risk condition. Of the total influenza
hospitalizations (n=745) from 2000-2004, 18% were among
children 2-4 years of age, whereas 60% were among those
<24 months. For children 2-4 years of age (n=135), 39%
were previously healthy. The rate of complications among
healthy children was not statistically different between
age groups.

From 1973-1999 Neuzil et al. conducted a retrospective
cohort study of healthy children and adolescents <15 years
of age.® The standardized rate of influenza attributed
cardiopulmonary hospitalizations for children 3-5 years of
age was estimated at 43 per 10,000 person years, 79 per
10,000 for children 1-3 years of age and 22 per 10,000 for
children 5 to 15 years of age. Similar to the other studies,
rates of hospitalization were highest in the <6 month old
age group and declined with age.

The Immunization Monitoring Program ACTive (IMPACT) is
a paediatric hospital surveillance network that collects data
on adverse events following immunization, vaccine failures
and surveillance information on other infectious diseases in
12 centres across Canada for children and adolescents

<16 years of age. From the 2004-05 to 2010-11 influenza
seasons (see Table 1, below), the proportion of children

24 to 59 months of age hospitalized due to laboratory
confirmed influenza, out of the total number of paediatric
hospitalized influenza cases in children and adolescents

< 16 years of age (<18 years of age during pandemic
years), ranged from 20-29%.
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TABLE 1: Proportion of paediatric laboratory-confirmed influenza hospitalizations among children 24-59 months
of age, as reported through the Canadian Immunization Monitoring Program ACTive (IMPACT), 2004-05 to

2010-11 influenza seasons

Influenza | Type of Proportion of paediatric hospitalizations that Predominant age groups among
season season were in children between 24 to 59 months of age paediatric hospitalizations

(%, n/N) (age group, %)
2004-05 A 20.2% (79/391) < 2 years (54.7%)

2005-06 mix 27.3% (102/374)

< 2 years (38.5%)

2006-07 A 25.9% (96/370)

< 2 years (49.5%)

2007-08 mix 23.3% (116/497)

< 2 years (46.7%)

2008-09* 21.9% (168/767) < 2 years (36.2%) & = 5 years (41.9%)
2009-10* 22.7% (215/948) > 5 years (47.6%)
2010-11 29.1% (195/671) < 2 years (44.0%)

* Seasons affected by the influenza A(H1N1) pandemic of 2009.

1.2.3  Mortality

The number of influenza attributed deaths is difficult to
estimate directly because influenza infections are not
typically confirmed virologically, or specified on hospital
discharge forms or death certificates. Mortality rates were
reported in two analyses of data from US surveillance

systems and two studies using prospectively collected data.

Thompson et al., using US national mortality and viral
surveillance data, modeled the influenza mortality rate
from the 1990-1991 through 1998-1999 seasons.® The
estimated annual influenza mortality rate was greatest for
those >65 years of age for the following causes of death:
Pneumonia and influenza deaths (ICD-9 codes 480-487),
Underlying respiratory and circulatory deaths (ICD-9 codes
390-519 and ICD-10 codes 100-199, J0O-J99), and All-cause
deaths (all ICD codes). For children 1-4 years of age, the
estimated annual influenza mortality rate, ICD-09 code
Underlying pneumonia and influenza, was 0.2 per 100,000
person-years compared to 0.3 per 100,000 for those

<1 year. For cause of death, Underlying respiratory and
circulatory (ICD-9 codes), children 1-4 years had a lower
estimated annual influenza mortality rate compared to
those <1 year, 0.4 vs. 0.6, respectively. For cause of death,
All-cause (all ICD codes), children 1-4 years of age had a
lower estimated annual influenza mortality rate compared
to those <1 year, 2.2 vs. 1.1, respectively. In all age groups,
except those <1 year age, influenza was associated with
more deaths than RSV.

Bhat et al., using standardized report forms, collected data
on laboratory confirmed influenza-related pediatric deaths
(<18 years) during the 2003-2004 influenza season. Of the
reported deaths (n=153), 96 (63%) were among children
<5 years and 61 (40%) were among children <2 years.("
Of the 149 cases for which data was reported, 33% had an
Advisory Committee on Immunization Practices high-risk
condition. Overall the mortality rate declined as age
increased. Louie et al., analyzed data on laboratory
confirmed influenza-related pediatric deaths (<18 years)
during the 2003-2004 and 2004-2005 influenza seasons in
California, US. Of the 160 laboratory-confirmed influenza
cases reported, 15 were fatal with the following age
distribution: <6 months n=2, 6 to 23 months n=5, 2 to

4 years n=4, 5to 11 years n=2 and 12 to 17 years n=2.

Of the 15 fatal cases 27% were previously healthy.®

During the 2006-2007 influenza season in the US, 68 deaths
were reported among those <18 years of age. Of the total
deaths, 10 were among children <6 months, 10 were
among children 6-23 months, 9 were among children

2-4 years, and 39 were among those 5-17 years of age.'®
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1.3 EFFICACY AND EFFECTIVENESS

The efficacy and effectiveness of influenza vaccines
have been shown to vary based on factors such as age,
immunocompetence, similarity between the virus strains
in the vaccines and those circulating in the community,
and the outcome being measured. Vaccine efficacy and
effectiveness studies have evaluated outcomes such as
incidence of laboratory confirmed influenza, medically
attended acute respiratory illness, self-reported ILI, and
AOM. Given the differences between TIV and LAIV, the
efficacy and effectiveness of the two vaccines are
reviewed separately.

1.3.1  Trivalent Inactivated

Influenza Vaccines (TIV)
During the period that was selected for the literature
review, ten cohort, seven case-control, one longitudinal,
one ecological, and two descriptive studies were identified
assessing TIV vaccine efficacy and effectiveness. Of the
eleven studies evaluating laboratory confirmed influenza,
the majority of them estimated TIV to have a vaccine
efficacy of 45-60% (range 39-86%). Five studies?-?3
demonstrated that in children who required two doses of
vaccine, receiving both doses conferred better protection
against illness and inpatient or outpatient visits than
receiving one dose only. One study estimated a higher
VE for partial vaccination than full vaccination, but with
overlapping confidence intervals.??

Laboratory confirmed influenza

The incidence of laboratory confirmed influenza was

the outcome assessed in eleven of the studies reviewed,
with the majority using viral culture and/or RT-PCR.20-28
One study used a rapid diagnostic test?, and another
an enzyme immunoassay membrane test®? to confirm
influenza infections.

Modest protection in children was identified in Belongia
et al.,® during the 2007-08 influenza season in Wisconsin,
US. Medically-attended participants were selected for a
case-control analysis from a prospective community cohort.
Of 1914 participants in the study, 412 (22%) were children
6-59 months of age. Vaccine effectiveness (VE) in children
6-59 months was 39% (95% Cl: 2, 62). When restricted to
children who were tested 0-3 days after illness onset the
VE decreased to 31% (95% Cl: -24, 62). This was the lowest
estimated value when compared to the other age groups
(48% in 5-49 and 53% in >50). Poor lineage matching of
the B strain was identified in the study during the
2007-08 season.

Eisenberg et al.?? observed both low and moderate VE
during the two influenza seasons studied in a case-control
study of 2,474 children 6-59 months of age with medically
attended acute respiratory infections. In a subgroup
analysis of fully vaccinated children 24-59 months of age,
VE was estimated to be 66% (95% Cl: -106, 94) in 2003/04
and 63% (95% Cl: 16, 84) in 2004/05. Partial vaccination was
not effective in either season. Suboptimal matching of the
vaccine and circulating strains, more significant in 2003/04
than 2004/05, was hypothesized to have had an impact on
the VE estimates.

In a prospective cohort study by Heinonen et al.,® 631
children 9 months to 3 years of age were followed during
the 2007/08 influenza season in Turku, Finland. Fifty-six
percent of the population was 2-3 years of age (n=353),

and an analysis comparing fully vaccinated to unvaccinated
participants in this subgroup estimated a VE of 100% (95%
Cl: 6, 100; p=0.05) against influenza A and 33% (95% Cl: -97,
78; p=0.78) against influenza B. Similar VE estimates were
found in a case-control analysis of the participants, with
partially vaccinated individuals considered unvaccinated.

Two multi-year studies were conducted in Japan by Joshi

et al.?" and Katayose et al.,?? among children 6 months

to <6 years. Joshi et al. followed 206 children 6-59 months
of age from 1999/00 to 2006/07. VE comparing vaccinated
to unvaccinated children was 86% (95% Cl: 29, 97) in fully
vaccinated and 73% (95% Cl: 3, 93) in partially vaccinated
children. Katayose et al. conducted a prospective, non-
randomized observational study in a small Japanese region
between 2002/03 and 2007/08 with 14,788 children 6
months to <6 years of age. The VE of children 2 to <3 years,
3to <4 years and 4 to <5 years of age, was 57% (95% Cl: 49,
68; p<0.01), 53% (95% Cl: 42, 67; p<0.01), and 45% (95% Cl:
25, 67; p<0.01) respectively against illness attributed to
influenza A. Against influenza B illness, VE was estimated

to be 71% (p<0.01) in children 2 to <3 years, 60% (p<0.01) in
children 3 to <4 years, and 51% (p<0.01) in children 4 to

<5 years.

An Australian case-control study® recruited 289 children
6-59 months of age from general practices (n=75) and one
paediatric emergency department (n=214). Approximately
half of these children were >2 years of age. VE was
estimated to be 58% (95% Cl: 9, 81), among all children,
51% (95% Cl: -21, 80) in children recruited from the
emergency department, and 87% (95% CI: 8, 98) in children
from general practices. TIV was more effective against
influenza A (VE: 82%, 95% Cl: 21, 96), than influenza B,
where the VE was 43% (95% Cl: -39, 77). The higher VE in
children in the general practice study arm may be the result
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of a single general practice with a vigorous childhood
immunization program which contributed half of the arm’s
study participants. In this general practice, 64% of children
from the general practice were fully vaccinated compared
to 37% of children from the emergency department.
Thirteen cases of vaccine failure were reported, nine of
which were due to a mismatch in the influenza B strain.

Szilagyi et al.”® conducted a case cohort study, enrolling
9,468 in-patient and 1,438 out-patient children 6-59 months
over two influenza seasons between 2003 and 2005 in

the US. Cases were identified prospectively by visits for
acute respiratory infection and controls were retrieved

and age-stratified retrospectively from medical records.

VE for children 24-59 months of age ranged from -108%

to 77% for fully vaccinated and partially vaccinated children
over the two influenza seasons, none of which were
statistically significant estimates. As noted in other studies,
suboptimal antigenic matching between vaccine and
circulating strains in 2003/04 and 2004/05 affected the
ability to demonstrate VE in preventing influenza-related
in-patient or out-patient visits.

Shuler et al.?? followed 870 children 6-59 months of age
from a single paediatric clinic in a case-control study in
Georgia, US. Controls were aged matched, by month,

to cases with laboratory confirmed influenza in a 2:1 ratio.
Adjusting for high-risk conditions and health care usage,

a subgroup analysis of children 24-59 months of age
estimated a VE of 45% (OR: 0.55, 95% ClI: 0.3, 0.9; p<0.05)
in fully vaccinated compared to unvaccinated children.
Partially vaccinated children in this age group experienced
a higher VE of 65% (OR: 0.35, 95% Cl: 0.2, 0.7; p<0.05),
however the confidence intervals overlap. VE of partial
vaccination was insignificant when estimated for the entire
study population. As noted in other studies, suboptimal
antigenic matching between vaccine and circulating strains
was identified as a factor in the 2003/04 season.

Over two influenza seasons, between 2005 and 2007, Staat
et al.® conducted a prospective, population-based
case-control study in children 6-59 months of age in the
US. Controls were matched to cases by regional site,
highest level of care received, age group, and date of
illness onset. Children were enrolled in the study from
in-patient and out-patient facilities, with 268 children
enrolled in 2005-06 and 528 in 2006-07. The analysis of
children 24-59 months of age estimated a VE of 43% (95%

Cl: -62, 80) in the first season, and 76% (95% Cl: -16, 95)

in the second in fully vaccinated children. The estimated
VE in partially vaccinated children was 6% (95% Cl: -330, 80)
and 44% (95% Cl: -77, 82) in the first and second seasons,
respectively. Combining both seasons, VE was 56% (95%
Cl: 3, 80) in fully vaccinated and 34% (95% CI: -64, 73) in
partially vaccinated children.

Influenza-like illness

ILl was assessed in five unique studies, four of which
were medically attended (out-patient clinic or emergency
department).1760-69 All studies noted reductions in the
outcome of interest in vaccinated children.

Ghendon et al.®? studied the clinical effectiveness of TIV
in a mass vaccination campaign in school-aged children

in Russia. Comparing rates of physician-diagnosed ILI
(temperature >38°C with cough or sore throat) in two
intervention and two control communities, healthy children
3-6 years of age experienced 2.56 times fewer cases of
iliness, with a vaccine effectiveness of 60.9% (p<0.01).
There was a good antigenic match between vaccine and
circulating A/H3N2 and B strains during the study season.

Two studies by Ritzwoller et al."? and Hoen et al.®®
reviewed patient health records to assess ILI-related
outcomes among pediatric populations in the US and
Canada. In a retrospective cohort study, Ritzwoller et al.
reviewed electronic records of outpatient and emergency
department visits in Colorado, US for ILI and pneumonia
and influenza (P&l) outcomes in children 6 months to 8
years of age. Approximately 92% of the ILI events and
90.5% of P&l events were recorded from outpatient
facilities. The hazard rate ratio (HRR) adjusted for sex,

age and prior illness against ILI was 0.77 (95% CI: 0.66, 0.90;
p<0.001) in fully vaccinated children 2-8 years of age, and
was not statistically significant in partially vaccinated
children. Against P&l, fully vaccinated children experienced
a protective effect with an HRR of 0.49 (95% Cl: 0.36, 0.67;
p<0.001), while the effect was lessened in the partially
vaccinated children with an HRR of 0.77 (95% CI: 0.62, 0.95;
p<0.001). The ecological study by Hoen et al. reviewed
ILl-related paediatric emergency department visits from
2000/01 to 2008/09 in a Canadian and American hospital.
In 2006/07, the ACIP recommendation to vaccinate all
children 2-5 years of age was introduced, and a reduction
in visits was subsequently observed (rate ratio: 0.66, 95%
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Cl: 0.58, 0.75) in children 2-4 years of age in the US
compared to the Canadian hospital. However, this
study does not consider differences in factors such

as demographics or the health care systems of the two
cities studied, and estimates vaccination rates from
other community-based surveys.

One prospective cohort study of paediatric clinics across
Japant! assessed the incidence of ILI and frequency of
medical office visits in vaccinated and unvaccinated
children less than six years of age using parental symptom
reports and clinic records. The adjusted odds ratio was
significant only during the peak epidemic period for severe
ILI (ILI with fever >39.0°C) OR: 0.75 (95% CI: 0.58, 0.91;
p=0.031), and only among children 3.0-3.9 years of age
(OR: 0.50, 95% CI: 0.26, 0.96), although the authors suggest
this may be the result of reduced statistical power when
conducting subgroup analyses. When all children are
included in the analysis, a small reduction in medical office
visits related to severe ILI between vaccinated and
unvaccinated children was observed (OR: 0.73, 95% ClI:
0.59, 0.96; p=0.023). Medical visits for any cause was also
lower in vaccinated children (OR: 0.79, 95% Cl: 0.64, 0.98;
p=0.028) when all children were included.

The multicentre cohort study by Fujieda et al.®364
recruited participants from paediatric clinics, identifying
febrile cases using parental reports. From a sample of 2913
children <6 years of age, with vaccination status self-
selected by parents, vaccine effectiveness among children
2.0-5.9 years of age was 33% (95% Cl: 21, 44%). In the
analysis of smaller age categories, the OR was statistically
significant for children 2.0-2.9 (0.61, 95% Cl: 0.44, 0.84;
p=0.002) and 3.0-3.9 years of age (0.60, 95% Cl: 0.43, 0.84;
p=0.003), but not for children 4.0-4.9 years of age.

Hospitalizations

Based on the search completed for the evidence review,
only two studies were found to assess hospitalizations
related to influenza in this age group. The observational
study by Katayose et al.?” evaluated VE for two doses of
TIV against influenza A and B hospitalizations in Japan.
Over 6 influenza seasons of follow-up, VE of children 2 to
<3 years, 3 to <4 years and 4 to <5 years of age for
influenza A were 61% (p<0.05), 74% (p<0.01), 74% (p<0.01).
VE for influenza B hospitalizations ranged from 68-88%, but
were not significant. In Dixon et al.,?" the VE in fully
vaccinated compared to unvaccinated children in Western
Australia admitted to hospital with laboratory confirmed
positive and negative influenza, was 83%, although

not significant.

[.3.2  Live Attenuated

Influenza Vaccines (LAIV)

Six studies evaluating vaccine efficacy and effectiveness
were reviewed. All six studies were RCTs, five of which used
an outcome of laboratory confirmed influenza, and one
assessing over-the counter medication and prescription
drug use. Three studies were community-based field trials
evaluating medically attended acute respiratory illness

for communities where a mass vaccination campaign in
school-age children was introduced. VE estimates ranged
from 44-85%, with most estimates falling between 50% and
85% for laboratory confirmed influenza. Given the relatively
new entry of LAIV into the market, fewer of these studies
assessed or conducted subgroup analyses specifically for
children 24-59 months of age. For further details on LAIV
please see the Recommendations on the use of live,
attenuated influenza vaccine (FluMist®) Supplemental
Statement on Seasonal Influenza Vaccine for 2011-2012 at
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/11vol37/
acs-dcc-7/index-eng.php.©®

Laboratory confirmed influenza

In an RCT of LAIV and TIV, Ashkenazi et al.?” randomized
2187 children 6 to 71 months of age with a history of
recurrent respiratory tract infections (RTls), including, but
not limited to, common colds, acute otitis media, bronchitis,
pneumonia, and bronchiolitis. From this population, 2,085
children were evaluated for efficacy in the per protocol
population. There were 53% (95% ClI: 22, 72) fewer cases

of culture-confirmed influenza caused by vaccine-matched
strains among recipients of LAIV compared with recipients
of TIV (24/1,050 versus 50/1,035, respectively). In the

study’s evaluation of health outcomes related to all-cause
respiratory illness (i.e. influenza and non-influenza), LAIV
recipients reported 9% (95% Cl: 2, 16) fewer health care
provider visit days and 16% (95% Cl: 10, 22) fewer missed
days from school or child care, compared with TIV
recipients. There was no impact noted on medication or
antibiotic treatment for respiratory tract infections, overnight
hospitalizations or wheezing associated with influenza-like
iliness. In a post hoc analysis,® LAIV was found to decrease
the severity of influenza illness that occurred despite
vaccination (breakthrough influenza) compared to TIV.

In 2004-2005, Belshe et al.®” compared the efficacy of

LAIV and TIV in a multinational, randomized, double-blind
study in 7,852 children 6 to 59 months of age. Study groups
were well matched with regard to history of prior influenza
vaccination (22-23%), history of wheezing (21-22%),
recurrent wheezing (6-7%), and asthma (4%). An



10 | STATEMENT ON SEASONAL INFLUENZA VACCINE FOR 2012-2013: APPENDIX 1

investigation for influenza illness was initiated upon report
of fever plus >1 other symptom of cough, sore throat, or
runny nose/nasal congestion. There were 45% (95% Cl: 22,
61) fewer cases of influenza caused by matched strains in
LAIV recipients than TIV recipients (53/3,916 versus
93/3,936, respectively), and 58% (95% Cl: 47, 67) fewer
cases caused by mismatched strains (102/3 916 versus
245/3,936, respectively). In a post-hoc analysis®? of children
aged 24-35, 36-47 and 48-59 months of age, the relative
efficacy of LAIV versus TIV was 57% (95% Cl: 40, 69), 42%
(95% CI: 5, 66), and 56% (95% ClI: 25, 75) respectively for
all influenza strains.

The randomized, multi-year, placebo controlled studies

by Tam et al. and Vesikari et al. conducted in two seasons
(2000 to 2002) found LAIV to be efficacious in preventing
culture-confirmed influenza caused by antigenically
matched strains in vaccinated and revaccinated children.
The first study by Tam et al.#” was conducted in eight Asian
countries with healthy children 12 to 35 months of age (first
year overall vaccine efficacy 73%, 95% Cl: 62,80; second
year overall efficacy 84%, 95% Cl: 70,92). The second study
by Vesikari et al.?? involved healthy children 6 to 35 months
of age attending daycare in five European countries (first
year overall vaccine efficacy 85%, 95% Cl: 74,92; second
year overall efficacy 89%, 95% Cl: 82,93). In Tam et al., there
were insufficient cases of A/HTN1 or B strains to determine
statistical significance, but efficacy against those strains
was later determined by assessing reductions in medically
attended acute respiratory illness (MAARI) against a drifted
A/HTN1 and B strain by Gaglani et al. and Halloran et al.#3
In Vesikari et al., when there was a good match between
vaccine and circulating strains, efficacy against A/H1N1
strains was 91.8% (95% Cl: 80.8,97.1) in year one, and 90.0%
(95% Cl: 56.3, 98.9) in year two. Efficacy against influenza B
strains was 72.6% (95% Cl: 38.6, 88.9) in year one and 81.7%
(95% CI: 53.7, 91.9) in year two. Efficacy against A/H3N2
was not assessed in the first year, but in the second year
when it was the predominantly circulating strain, efficacy
was 90.3% (95% Cl: 82.9, 94.9).

Similarly, a study by Bracco Neto et al.#¥, conducted with
healthy vaccine-naive children 6 to <36 months of age
during the 2001 and 2002 influenza seasons in South Africa,
Brazil and Argentina, found a reduction in culture-
confirmed influenza caused by matched and mismatched
strains. In year one, vaccine efficacy versus placebo in
children vaccinated with one or two doses of LAIV was
57.7% (95% Cl: 44.7, 67.9) and 73.5% (95% CI: 63.6, 81.0)
respectively, against matched strains. In year two, absolute
efficacy of a single dose of LAIV was 65.2% (95% Cl: 31.2,
82.8) and 73.6% (95% Cl: 33.3, 91.2) respectively, in

recipients of one or two doses of LAIV in year one. Year
two efficacy in recipients who received two doses of LAIV

in year one and placebo in year two was 57% (95% ClI: 6.1,
81.7) against antigenically similar strains compared to those
who received placebo in both years. Efficacy was 35.3%
(95% Cl: -0.3, 58.7) and 20.4% against any community
acquired strain and antigenically dissimilar influenza B
strains, respectively. In addition, when the groups who
received placebo in year one and either one dose of LAIV
or placebo in year two were compared, efficacy of a single
dose of LAIV was 60.3% against matched strains and 59.4%
(95% Cl: 32.3, 76.4) against any community strain and 54.9%
(95% Cl:16.6, 76.6) against mismatched B strains.

The absolute efficacy of LAIV in young children has been
further documented by a 2009 meta-analysis by Rhorer et
al.®? examining efficacy against culture-confirmed influenza
as compared to placebo in randomized clinical trials in
25,000 children 6 to 71 months of age. In this analysis,
combined year one vaccine efficacy (relative to placebo)
for two doses in vaccine-naive young children was 77%
(p<0.001) against matched strains and 72% (p<0.001)
against strains regardless of antigenic match in the per
protocol population. It was noted that efficacy varied by
strain, showing that vaccine efficacy versus placebo after
two doses was 85% (95% Cl: 78,90), 76% (95% Cl: 70, 81),
and 73% (95% CI: 63, 80) against antigenically similar A/
H1N1, A/H3N2, and B respectively.

In summary, LAIV shows high vaccine efficacy in children
across all age groups when compared with placebo,
regardless of the circulating subtype.

ILI and medically attended acute

respiratory illness

In non-randomized, community-based studies, other
measures of vaccine effectiveness have been evaluated.
Gaglani et al.® studied healthy children aged 18 months
to 18 years across three influenza seasons (1998 to 2001) in
Texas, US. The study measured the direct effectiveness of
LAIV against influenza A/HTN1 and B infections by
comparing rates of medically attended acute respiratory
illness (MAARI) in LAIV recipients and age-eligible non-
recipients in the intervention communities. A single dose
of LAIV was received by 9,765/19,700 children aged 1.5 to
18 years during the study. Individuals aged 1.5 to 4 years of
age who had received LAIV for three consecutive years up
to and including 2000-2001 demonstrated overall direct
effectiveness of 20% (95% Cl: 10, 28) on decreasing MAARI
during the weeks in the 2000-2001 influenza season with an
identified influenza A and B epidemic, and 16% (95% CI: 1,
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28) during the weeks where only influenza A (H1N1)

was predominant. The study also measured the total
effectiveness of LAIV by comparing MAARI for LAIV
recipients with that of non-recipients in comparison
communities where LAIV was not offered. Individuals aged
2.5 to 4 years of age who had received LAIV for three
consecutive years demonstrated a total effectiveness of
18% (95% Cl: 8, 26) on decreasing MAARI during the weeks
with an identified influenza A and B epidemic, and 16%
(95% Cl: 2, 28) during the weeks where only influenza A
(HTN1) was predominant.

[.3.3  Acute Otitis Media

TIV and LAIV have been demonstrated to reduce the
incidence of AOM. In a prospective cohort study by Ozgur
et al.,® 119 children, 6 to 60 months of age, attending
daycare centres in Ankara, Turkey were assessed for AOM,
otitis media with effusion (OME), and OM (AOM and OME
events combined) every six weeks for six months for one
influenza season. At the end of the study period, fewer
cases of AOM (2.3% vs. 5.2%, p=0.012), OME (22.8% vs.
31.1%, p=0.002), and OM (25.2% vs. 36.3%, p<0.001) were
found in children who received TIV compared to those who
received no vaccine. The frequency of AOM, OME and OM
between the two groups was not statistically different
before or after the influenza season. The calculated vaccine
effectiveness against AOM was 50.9%. In the study by
Belshe et al.,®” comparing LAIV to TIV, there was a
reduction in otitis media of 51% (95% Cl:22-70%) and lower
respiratory tract illness of 46% (95%Cl: 4-70%) for all strains
combined, regardless of match to the vaccine.

1.3.4  Indirect Protection

While vaccinating healthy children 24-59 months of age
results in a direct benefit in the reduction of influenza-
related outcomes, there is also evidence that benefits

are extended to household and other contacts in the
community. Studies have shown that family members of
influenza-vaccinated healthy children experience fewer
influenza-related illnesses or respiratory-tract infections,
medical visits, missed working or school days, and require
fewer antibiotic prescriptions and over-the-counter
medication.2#748 |n studies with community-wide influenza
vaccination programs for children, not necessarily restricted
to those 24-59 months of age, reduced rates of MAARI
were observed in intervention communities for adults

>35 years of age.® A Canadian study conducted in Hutterite
communities estimated indirect vaccine protectiveness at
61% (95% CI: 8, 83%, p=0.03) for non-recipients of the
influenza vaccine (individuals who were >15 years of age).®?

Using a dynamic transmission model, Pitman et al.®"
assessed the indirect impact of pediatric (age 2-18 years)
immunization with LAIV on the larger population in
England and Wales. Assuming 80% VE and 80% coverage
in those 2-5 years of age over a 15 year timeframe (2009-
2024), the model predicted an annual average of 2.4 million
cases averted (<2 years: 106,000; 5-18 years; 1 million;
19-49 years: 840,000; 50-64 years: 310,000; 65+ years:
75,000). Additionally, the model estimated that there would
be a reduction in the mean annual number of general
practice consultations, hospitalisations and deaths in the
entire England and Wales population of 44%, 40% and
36% respectively.

1.4 IMMUNOGENICITY

Studies have demonstrated that TIV and LAIV are
immunogenic in children 24-59 months of age.#52-64

TIV is typically more immunogenic with increasing age in
paediatric populations, however, TIV-induced immunity is
observed to be more durable in adults.®® When using TV,
a better immunogenic response is observed when children
have been primed by natural infection or previous
influenza vaccination.?%9

LAIV has been shown to be equally if not more
immunogenic than TIV in children. It is thought that with
LAIV, exposure to more antigens presented by a live vaccine
virus causes an immune response that mimics the response
induced by natural infection with wild-type viruses. LAIV
may stimulate a mucosal IgA and/or T-cell-mediated
immune response, and the production of more broadly
cross-reactive humoral antibodies that can confer cross-
protection in circumstances where there is a suboptimal
match of the vaccine and epidemic influenza strains. (See
FluMist Statement at http://www.phac-aspc.gc.ca/publicat/
cedr-rmtc/11vol37/acs-dec-7/index-eng.php for more
information on the immunogenicity of LAIV,)E

1.5 SAFETY

Based on evidence from randomized clinical trials, other
analytical studies and postmarketing surveillance data, live
attenuated and trivalent inactivated influenza vaccines have
been shown to be safe and well tolerated among children
24 to 59 months of age. Rates of adverse events following
immunization are low with rates of serious adverse events
even lower. The safety of LAIV and trivalent inactivated
influenza vaccines (TIV) will be discussed separately below.
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Trivalent Inactivated

Influenza Vaccines (TIV)

The assessment of TIV safety data for children 24-59
months was primarily based on five randomized, active-

1.5.1

controlled trials,®B76496168 3 self-controlled screening
study,® and a community-based cohort study.®? Safety
was also assessed using postmarketing surveillance data
from the US and Canada,®?®" as well as other completed
reviews. Several of the studies reviewed included both
TIV and LAIV study arms. These studies are described

in detail in section 1.5.3, below.

The safety of TIV among children 24-59 months has been
assessed using standard solicited adverse events (AE)
(local and systemic) including erythema, pain/tenderness,
swelling, interference with limb movement, malaise,
drowsiness, fever, irritability/fussiness, loss of appetite,
headache and myalgia, as well as unsolicited events.®5758)

Frequently reported events among TIV recipients

include tenderness / injection site pain, runny nose /
nasal congestion, cough, decreased appetite, irritability
and fever.EN8518 Several studies reported that the
majority of reactogenicity and local and systemic adverse
events were mild to moderate and transient.967¢7
Additionally, for a number of the studies reviewed no
serious adverse events (SAE)B26967658 or deaths®7GE)

considered related to study vaccines were reported.

Glanz et al.®” completed a self-controlled case series
analysis among children 24-59 months who had been
provided care through one of seven managed care
organizations (MCQ) in the US. The authors searched the
MCO databases for medically attended events (MAE)
using ICD-09-CM codes. Following the intial screening

for ICD-09-CM codes the authors confirmed MAE through
a medical record review. In their analysis of less serious
conditions, the authors found that medically attended limb
soreness was significantly associated with TIV in the 2 days
following vaccination (p=0.04). The only potentially serious
condition associated with vaccination was aggravated Gl
tract disorders among the sub-cohort of children with a
high-risk condition (incidence rate ratio (IRR) 7.70 (95%Cl:
1.11-53.52)). The authors also found that in their analysis of
annual doses over multiple years, there was no significant
trend observed for MAE (non-confirmed through medical
record review) with increasing doses, from 2 to 5. Due to
the small number of MAE for dose 4 and 5 and the non-
significant trend, the clinical relevance of these findings
are difficult to interpret.®”

In a randomized, active-controlled trial among children

6 months to 18 years by Baxter et al.,®” comparing Fluarix®
and Fluzone®, the rates of local adverse events (pain,
redness and swelling) were similar between both TIV study
arms for participants 6-36 months and 3-5 years. For both
study groups, the percentage of children presenting with
pain, redness and swelling was less than 50%, 30% and
20%, respectively. Systemic events were also similar for
children 6 months to <5 years across study groups, with
the percentage of children presenting with drowsiness,
fever, irritability and loss of appetite less than 30%, 15%,
40% and 25% respectively.®” Baxter et al. also reported
that there were no fatal events and that no SAE were
considered casually related to the study vaccines.

Postmarketing surveillance of adverse events can provide
important safety data on licensed/authorized vaccines,
including the detection of new adverse events and signals.
In Canada and the US postmarketing safety data is
collected through passive surveillance systems, with data
reported on a voluntary basis. Although such systems can
provide important safety signals, the size of the population
at risk cannot be determined and therefore it is not
possible to estimate the incidence of adverse vaccine
events or establish causal relationships.

In Canada, data from the Canadian Adverse Events
Following Immunization Surveillance System (CAEFISS)¢?
has shown seasonal Influenza vaccines to be safe with a
stable AEFI profile and no new or unexpected events,
except for a notable signal in 2000/2001 related to ORS.
From 2000/2001 to 2011/2012 a total of 15,813 adverse
events following immunization (AEFI) reports, 520 serious,
have been submitted to CAEFISS for all age groups. Of
those reports, 949 were in children 2 to <6 years of age,
with 6% (n=59) reported as serious. For this age group the
mean and median age is 3.7 years, with 25% of the reports
(including serious reports) for children between 2 to

<3 years of age. Among children 2 to <6 years there were
no fatalities or cases of residual disability reported. Local
reactions were the most commonly reported AEFIs

(35% of reports), followed by rashes, fever, allergic and
gastrointestinal symptoms (10% of reports). Fevers,
convulsions, rashes, cellulitis and allergic reactions were
the most common groups of symptoms reported for
serious cases. Medical history information was available
for only 24% of reports, with allergies and asthma being
the most common concomitant conditions described.
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Using data from the US, Centers for Disease Control

and Prevention, Vaccine Adverse Event Reporting System
(VAERS), Muhammad et al. conducted a review of reported
events for TIV from 1990-2006 for children and adolescents
2to 17 years of age.“? The number of estimated influenza
vaccinations in children 24-59 months in 2004-05 was
2,481,771. Their analysis did not produce any new or
unexpected AE. Of the total reported events among those
2-17 years (n=2 054), 40% were among those 24-59 months.
Among the adverse events reported for children 24-59
months (n=819), 47% had a previous dose of TIV. Among
reported AE, 44% were among females and the median
age was 3 years (range 2-4.9 years). From 1990-2006 there
were 10 deaths reported among those 24-59 months of
age. All of these deaths were among children with
underlying chronic conditions, which may have contributed
to their death. Also reported among this age group were
five cases of GBS. Of these cases, four were verified,

three of which occurred within four weeks of vaccination
and the fourth within nine weeks. Three of the cases had

a preceding illness, including viral syndrome, fever/
dysuria and strep throat.

1.5.2  Live Attenuated

Influenza Vaccines (LAIV)

The assessment of LAIV safety data for children 24-59
months was primarily based on data from nine randomized
controlled trials,EE7@N@26AGN62-60 and one prospective,
open label, non- randomized trial.*? Safety was also
assessed using postmarketing surveillance data from the
US and Canada,® as well as other completed reviews
and the Recommendations on the use of live, attenuated
influenza vaccine (FluMist®): Supplemental Statement on
Seasonal Influenza Vaccine for 2011-2012.%9 As noted
above, several of the studies reviewed included both

TIV and LAIV study arms. These studies are described

in detail in section 1.5.3 below.

The safety of LAIV has been assessed using several
solicited and unsolicited reactogenic and adverse

events (AE) (local and systemic) including runny nose,

nasal congestion, malaise, drowsiness, fever, cough, sore
throat, irritability/fussiness, loss of appetite, headache and
myalgia.t7464964 | several studies reviewed, reactogenicity
and local and systemic adverse events have been shown to
be mild to moderate and transient.367639 Frequently
reported events among LAIV recipients include runny/stuffy
nose, cough, decreased appetite, irritability, abdominal
pain, decreased activity, headache, vomiting, sore throat,
muscle ache, chills, URI and fever.89EN@a6446365-67)

In a number of the studies reviewed no SAE®)G4626466167 o
deaths (Belshe 2004)@141¢26463 considered related to study
vaccines were reported.

In the randomized, placebo-controlled LAIV trial by Bracco
et al.,* among healthy children 6-36 months, the proportion
of recipients reporting >1 AE was similar across study arms.
The authors also reported that during follow-up days 0-11,
no statistically significant differences in specific AE,
including respiratory event reports, were found between
LAIV and placebo groups in year 1 and 2, except for
gastroenteritis which was reported more frequently

among placebo recipients (p=0.017). In their assessment
of follow-up, days 0-28, the only significant difference was
a greater percentage of bronchitis among LAIV recipients,
3.1% compared to 1.6% (p=0.046) in year 2.4%

In their randomized, placebo-controlled trial among children
6-36 months, Brieman et al.“¥ compared outcomes across
three study groups, LAIV and oral poliovirus vaccine (OPV),
placebo and OPV, and LAIV only. Brieman et al. found that
the proportion of participants with >1 solicited systemic
reactogenicity event and the percentage of those reporting
>1 serious AE were similar among study arms. When looking
at specific events, runny nose / nasal congestion was
reported more frequently among LAIV recipients (p=0.003),
while fever (240°C) (p=0.037) and decreased activity
(p=0.017) were reported more frequently among the
placebo group. The authors also reported that the
frequency of unsolicited AEs were similar across study arms
following dose 1 and 2, except for conjunctivitis which was
reported more frequently, only following dose 1, among the
LAIV only group, 0.7% compared to 0.1% for both the LAIV
and OPV and placebo and OPV group (p=0.04).43

In a randomized, placebo-controlled LAIV trial among
healthy children 6-36 months by Vesikari et al.,*? similar
proportions of recipients reported >1 reactogenicity

event between study arms in year one (dose 1 LAIV 97.1%
vs placebo 96.8%, p=0.764; dose 2 LAIV 95.5% vs placebo
95.3%) and in year 2 (LAIV 80.5% vs placebo 79.0%,
p=0.583). The only significant difference was seen in the
proportion of runny nose / nasal discharge in year one, with
a greater number of cases (p=0.001) reported in the LAIV
study arm. AE reports for upper respiratory infection (UR)
and lower respiratory infection (LRI) were uncommon and
were also similar across study groups. Serious adverse
events reported in year one were similar between the

LAIV and placebo groups. During the first influenza season
9 SAE judged to be probably, possibly or maybe related to
study vaccines were reported among LAIV recipients and
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5 among placebo recipients. In the second influenza season
there were 2 SAE possibly, probably or definitely related

to LAIV. In year two there was no statistically significant
difference in SAE between LAIV and placebo groups.“?

In the open-label, non-randomized, community-based

trial by Piedra et al.,*? participants 18 months to 4 years
had no significant increase in health care usage for
medically attended acute respiratory illness (MAARI),
MAARI subcategories, or asthma comparing pre and post
vaccination for days 0-14 over the four years of the study. In
assessing the 15-42 day follow-up period post vaccination,
the only significant increase in health care utilization
compared to the pre-vaccination period was for asthma

in year one, RR 2.85 (95% CI:1.01-8.03), which was not
observed in the following 3 years of the study. The authors
also reported that the RR for MAARI, post-vaccination (days
0-14) compared to pre-vaccination period, did not differ
significantly for children 18 months to 4 years who had
received 2, 3, and 4 annual sequential doses.“?

Neuzil et al.®¥ reanalyzed data from an earlier randomized,
controlled trial, using a subset of the original data for
participants 1-16 years of age. Rates of systemic
reactogenicity events (fever, cough, coryza and sore
throat) were found to be similar in all age groups (1 to

<6 years, 6 to <11 years and 11 to <16 years) and across
study years 2 to 5.4

In the randomized, placebo-controlled trial by Bergen et
al.,%2 among children 1-8 years of age, the risk of upper
respiratory tract infections, asthma and musculoskeletal
pain was greater among participants 18-35 months of age
in the LAIV group. Among the asthma events reported,
none required hospitalizations and 44% of cases in the
LAIV group were among participants with a previous clinic
visit for asthma.%?

Piedra et al.®? assessed the safety of LAIV among children
15 to 71 months of age in a multi-site, randomized,
placebo-controlled trial. In their multivariate analysis,
controlling for age, child care attendance and month of
vaccination, they found that the odds of runny nose/nasal
congestion (OR 1.61 (95% CI: 1.30-1.99), vomiting (OR 1.78
(95% Cl:1.05-3.01), muscle ache (OR 2.0 (95% CI:1.10-3.65)
and fever (OR 1.52 (95% ClI:1.11-2.07) were significantly
greater for LAIV recipients compared to placebo in year

1 following dose 1. Following dose 2 the only significant
difference was for runny nose/nasal congestion, OR 1.29
(95% Cl: 1.02-1.65), with no significant differences found
in year 2.4

In a review including randomized placebo controlled

LAIV trials by Ambrose et al.,®® the proportion of subjects
reporting =1 AE was similar between the LAIV and placebo
groups during the first 10 days following immunization, in
years 1 and 2, although some differences were noted for
specific AE. Ambrose et al. found that the rates of runny/
stuffy nose, headache, and tiredness / decreased activity
in year 1 following dose 1 were significantly higher among
LAIV compared to placebo recipients with rate differences
of 6.8% (p<0.01), 6.9% (p=0.02), and 2.1% (p=0.03),
respectively. After dose 2 the rate of decreased appetite
was significantly lower among LAIV recipients compared
to the placebo group (rate difference 2.9%; p=0.04). In year
2, the only statistically significant difference was a higher
rate of decreased appetite among LAIV recipients (rate
difference, 3.9%; p=0.03). For unsolicited AE the rate of
general disorders (p<0.01) was greater in the LAIV group,
whereas ear disorders (year 1, dose 2) (p=0.02) and lower
respiratory illnesses (p=0.03) were significantly lower
among the LAIV compared to the placebo group. A
consistent trend across all reactogenicity events and AEs
was that rate differences were lower after revaccination in
years 1 and 2 compared with the initial vaccination.®®

In their analysis, Ambrose et al. found similar rates of any
SAE (observation period 0-42 days) reported for LAIV and
placebo groups, 0.5% and 0.6% respectively for both year 1
and 2. For the observation period, 0-180 days, 2.9% of LAIV
and 2.7% of placebo recipients reported any SAE in year 1,
and 2.1% of LAIV and 1.7% of placebo recipients reported
any SAE in year 2. The authors also report similar rates of
lower respiratory / wheezing illness for LAIV and placebo
groups for children aged 24-35 months, except following
dose 2 in year 1, when the incidence was lower among
LAIV recipients (p=0.03). Among this age group, when
analyzed by subject region and gender, the patterns of
reactogenicity events (RE), AE, and SAEs were consistent
with those observed in the overall population.®®

In a prospective, randomized, placebo-controlled study
of three LAIV lots among children 12-36 months by
Zangwill et al.,“¥ runny nose / nasal congestion was
significantly higher for LAIV lots compared to placebo
(63 to 68% for LAIV lots vs. 49% in placebo, p<0.05).
Significant differences, LAIV vs placebo, were also seen
for headache following dose 1 (6 to 11% LAIV lots vs.
2% in placebo) and chills following the second dose (2
to 8% LAIV lots vs. 0% in placebo). After the second dose
of LAIV or placebo the likelihood of any reactogenicity
event decreased compared to the first dose.
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Tam et al.“? conducted a randomized, placebo-controlled
LAIV trial for healthy children 12-36 months. Solicited
reactogenicity events during the observation period days
0-11, in year 1 following dose 1, identified significantly
more LAIV recipients reporting fever (>37.5°C) (22% vs.
17.6% p=0.004), runny nose / nasal congestion (62%

vs 52% p<0.001), decreased appetite (24.2% vs 19.7%
p=0.003), decreased activity (13.4% vs 10.7% p=0.026)
and use of fever medication (21.3% vs. 18.4% p=0.044).
Following dose 2 the only significant difference was for
runny nose / nasal congestion (49.8% vs 45.6% p=0.03).
Similar results were also found in year 2. Fever was the
only unsolicited AE reported which was significantly greater
among LAIV recipients, p=0.003 and p=0.017, in year 1
and 2 respectively. A similar number of SAE was reported
across study arms.“?

In the placebo-controlled, LAIV trial by Mendelman et al.,
among healthy children 1-8 years, the largest absolute
difference between the LAIV and placebo study arms was
9.5% for runny nose/ nasal congestion, which was greater
among the placebo group. All other differences for
reactogenicity events between study arms were <5%.¢"

As described above, passive surveillance systems, such
as VAERS in the US and CAEFISS in Canada, can provide
important safety signals, but the size of the population at
risk cannot be determined and therefore it is not possible
to estimate the incidence of adverse vaccine events or
establish causal relationships.

In Canada, from 2000/2001 to 2011/2012, there were no
LAIV related adverse events for children 2 to <6 years of
age reported to CAEFISS.

In a follow-up analysis on data from the VAERS, October
2007-April 2009, adverse event reports in children 24-59
months of age were assessed.®® After over 10 million doses
distributed to people of all ages, there were 222 relevant
reports in children. Of the 222 reports the most frequently
reported adverse events included fever (47%), vomiting
(28%) and rhinitis (21%). Six reports identified asthma
exacerbation in children with a history of asthma, and
eight reports identified wheezing in children without

a history of asthma. No serious adverse events, such

as death, anaphylaxis, Guillain-Barre Syndrome, or
encephalitis were reported.

[.5.3  Studies Including Both Trivalent
Inactivated and Live Attenuated
Influenza Vaccines

As indicated above, in three of the randomized controlled
trials reviewed, 359 both LAIV and TIV study arms were
included. Additionally, in the integrated analysis of

LAIV randomized controlled trials by Ambrose et al.,

both TIV and placebo-controlled studies were included
(see section 1.5.2 above for a review of the placebo-
controlled LAIV studies).

In an open label, randomized, active controlled study

by Ashkenazi et al., among participants 6-71 months

with recurrent respiratory tract infections, the mean age
(standard deviation (SD)) of participants was 38.1 (17.4)
months and 39.9 (17.2) months for the LAIV and TIV study
groups, respectively. The most frequently reported
reactogenicity events following dose 1 (LAIV study arm

vs. TIV study arm) included runny nose / nasal congestion
(68.3% vs. 55.1%; p<0.001), cough (44.2% vs. 44.1%),
decreased appetite (29.5% vs. 26.8%), irritability (25.5% vs.
22.9%), and fever >37.5°C (23.5% vs. 21.4%). These were
also the most frequently reported events following dose 2,
but with a lower number of reports for each type of
reactogenicity event. The only significant differences in
reactogenicity events between the LAIV and TIV study
groups were runny nose / nasal congestion following dose
1 (LAIV study arm 68.3% vs TIV study arm 55.1%, p=0.000)
and dose 2 (LAIV study arm 52.1% vs TIV study arm 44.4%,
p=0.001) and decreased appetite following dose 2 (LAIV
study arm 23.9% vs TIV study arm 19.8%, p=0.031). For AE
following dose 1, rhinitis was reported more frequently
among the LAIV study arm, 8.7% vs 5.3% (p=0.002). For AE
following dose 2, rhinitis and otitis media were reported
more frequently among the LAIV study arm, 6.1% versus
3.8% (p=0.021) and 3.7% versus 1.8% (p=0.011) respectively.
The authors also reported that the incidence of first
episode of wheezing was similar across study groups and
doses, ranging from 12.3% to 13.8%. During the trial, four
serious adverse events (SAE) potentially related to study
vaccines were reported among TIV recipients and 2

were reported among the LAIV study group, with no
fatalities occurring.

In the randomized, TIV-controlled LAIV trial by Belshe
et al.,® among children 6 to 59 months of age without
a recent history of wheezing illness or severe asthma,
52.5% of participants were between 24-59 months of
age. During the study, fever (>37.8°C) was found more
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frequently in the LAIV compared to the TIV study arm,

5.4% vs 2.0% (p<0.001), following dose 1, with no significant
difference found after the second dose. The authors also
found that a greater proportion of participants experienced
pain, redness and swelling at the injection site in the TIV
compared to the group which received LAIV and an
intramuscular placebo. In a sub-group analysis of children
12-59 months of age similar rates of hospitalization, SAE
and medically significant wheezing were found between
study groups. Among participants 24-59 months vaccinated
with LAIV or TIV, the rates of medically significant wheezing
among previously unvaccinated children were similar
between groups, with no ICU admissions, mechanical
ventilation or deaths reported.

Neuzil et al. completed an analysis of data from a
randomized, active-controlled, double blind trial which
occurred from 1985-1990 among children 1 to 16 years of
age in the US. The study vaccines included a TIV containing
A and B strains, an attenuated cold-adapted influenza A
vaccine, and an inactivated influenza B vaccine as the
control. Among children 1 to 6 years of age, the rate of
local (redness, and induration) and systemic (fever >37.8°C,
cough, coryza and sore throat) reactions were similar across
study arms. Of the children 1 to 6 years of age who received
TIV, 3% (95% Cl: 1.2-6.7) were reported to have had redness
at the injection site, and 6% (95%Cl: 3.3-10) had induration.
The percentage of children among this age group reporting
systemic reactions included 11.5% (95%Cl:7.6-17) for fever,
8.5%(95%Cl: 5.2-13) for cough, 16%(95% CI:11-22) for coryza
and 4%(95%Cl:1.9-8.0) for sore throat. Rates of systemic
reactogenicity events (fever, cough, coryza and sore throat)
were also found to be similar in all age groups (1 to <6
years, 6 to <11 years and 11 to <16 years of age) and

across study years 2 to 5.

Ambrose et al.®® completed an integrated analysis of

LAIV randomized controlled trials of children 2 to 17 years,
using both TIV and placebo-controlled studies. Among
the TIV-controlled trials they found a similar frequency of
events between the LAIV and TIV study arms, with an

LAIV and TIV incidence following dose 1 of around 45%
for cough, 15% for decreased appetite, 14% for irritability,
13% for abdominal pain, 14% for decreased activity/
tiredness, 15% for headache, 6% for vomiting, 15% for sore
throat and 6% for chills. Ambrose et al. also found that the
frequency of muscle aches reported after dose 1 was
significantly lower among those in the LAIV compared to
the TIV group (p=0.04). For runny/stuffy nose there were
more reports among those immunized with LAIV compared
to the TIV study arms, with an absolute rate difference of
11.8% after dose 1 and 4.1% after dose 2 (p<0.01 for both).
The authors found similar rates of any SAE between TIV
and LAIV groups (observation period day 0-42), 0.75% and
1.01% respectively. The proportion of any SAE was also
similar between vaccine groups when the observation
period was extended to day 180. For children aged 24-35
months, when analyzed by subject region and gender, the
patterns of reactogenicity events, AEs, and SAE were
consistent with those observed in the overall population.®®
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.6 TABLES

TABLE 2: Levels of evidence based on research design

| Evidence from randomized controlled trial(s).

11-1 Evidence from controlled trial(s) without randomization.

1I-2 Evidence from cohort or case—control analytic studies, preferably from more than one centre or research group using clinical
outcome measures of vaccine efficacy.

1I-3 Evidence obtained from multiple time series with or without the intervention. Dramatic results in uncontrolled experiments
(such as the results of the introduction of penicillin treatment in the 1940s) could also be regarded as this type of evidence.

1 Opinions of respected authorities, based on clinical experience, descriptive studies and case reports, or reports of
expert committees.

TABLE 3: Quality (internal validity) rating of evidence

Good | A study (including meta-analyses or systematic reviews) that meets all design- specific criteria* well.

Fair A study (including meta-analyses or systematic reviews) that does not meet (or it is not clear that it meets) at least one
design-specific criterion* but has no known “fatal flaw”.

Poor A study (including meta-analyses or systematic reviews) that has at least one design-specific* “fatal flaw”, or an accumulation
of lesser flaws to the extent that the results of the study are not deemed able to inform recommendations.

| NACI concludes that there is insufficient evidence (in either quantity and/or quality) to make a recommendation,
however other factors may influence decision-making.

* General design specific criteria are outlined in Harris et al., 2001".

TABLE 4: NACI recommendation for immunization - Grades

A NACI concludes that there is good evidence to recommend immunization.
B NACI concludes that there is fair evidence to recommend immunization.
C NACI concludes that the existing evidence is conflicting and does not allow making a recommendation for or against

immunization; however other factors may influence decision-making.

D NACI concludes that there is fair evidence to recommend against immunization.

E NACI concludes that there is good evidence to recommend against immunization.

| NACI concludes that there is insufficient evidence (in either quantity and/or quality) to make a recommendation,
however other factors may influence decision-making.

' Harris RP, Helfand M, Woolf SH, et al. Current methods of the US Preventive Services Task Force: a review of the process. Am J Prev Med 2001;20:21-35.
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TABLE 5A: Evidence tables for children 24 to 59 months of age - Evidence related to TIV efficacy/effectiveness

EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Belongia EA, TIV Prospective N=1,914 Outcome: Medically attended, Level II-2 Good
Kieke BA, community laboratory confirmed influenza
Donahue JG, ) cohort with ) (rRT-PCR and viral culture)
Lineage Residents émos
Coleman LA, ) case-control )
Inving SA, mismatch analyses to 6§+yrs with Cases: Laboratory confirmed
Meece JK for type B continuous positive influenza
ot al Inﬂu;anza viruses during residency for at
vacc.ine this season 2007/08 season | least 12 months | Controls: Laboratory confirmed
offectivencss (or since birth) | negative influenza
in Wisconsin Children <9yrs | US Vaccine effectiveness:

during the

2007-08 season:

comparison
of interim and
final results.
Vaccine

2011 Sep
2;29(38):
6558-6563.%

fully vaccinated:

1. Two doses,
or

2. One dose

and >1 dose

received in a

prior season

14% of all cases
and 20% of all
controls with
high risk
condition

6-59mos
n__ =118

n =294

controls

Vaccination
status obtained
by electronic
records;
partially
immunized
children
excluded

Enrolled
through
in-patient or
out patient
medical
encounter

All participants (6-59 months of age)
Unadjusted: 40%
Adjusted: 39% (2, 62)

Participants tested 0-3 days after
illness onset (6-59 months of age)

Unadjusted: 32%
Adjusted: 31% (-24, 62)

Adjusted for age, week of enrolment,
presence of high risk medical
condition
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence

Dixon GA, TIV Nested N=76 Case: Hospital admission with Level 1I-2 Fair

Moore HC, case-control, n =26 laboratory confirmed influenza

Kelly H, et al. multi-site e (culture only or culture and

Lessons from O.Sml for I RT-PCR if culture negative) Small

the first year children >3yrs; numbers

of the 0.25ml for 2008 season Children Control: Hospl’FaI adrmssmn for

WAIVE study children 6 6-59m0s non-acute resplra‘to'ry illness; matcbed

investigating months to Australia (>2yrs = 52.6% for age and Aboriginal/Torres Strait

the protective <3yrs of participants) Islander status

effect of
influenza
vaccine against
laboratory-
confirmed
influenza in
hospitalised
children aged
6-59 months.
Influenza other
respi viruses
2010 Jul;4(4):
231-234.@)

Fully vaccinated
(All doses
received >14
days prior

to ILI onset):

1. Two doses
>21 days apart,
or

2. One dose,
and >2 doses
received in any
previous season

Adjusted efficacy in fully vaccinated
to unvaccinated children 83% (-54, 98)

Adjusted for sex, presence of
comorbidities, pre-term birth
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Eisenberg KW, Unspecified, Case control, 2003/04 Exposure of interest: Influenza Level II-2 Good
Szilagyi PG, TIV most likely | prospective N=972 vaccination ascertained by contacting
Fairbrother G, as LAIV not multi-site participant’s primary care provider
et al. Vaccine yet approved Nepe =228 with medical record confirmation Low
effectiveness for use in Neontro =/ 44 numbers
against participant 2003/04, Case: Acute respiratory illness or of fu]ly
laboratory- age range 2004/05 fever with 1 positive viral culture vaccin-
confirmed seasons 2004/05 (in-patient population only) or 2 ated
influenza in N=1502 positive RT-PCR assays children
children 6 to Full vaccination Us n =197 ' . in 2003/04
59 months of (All doses case Contro!: Acute r'espl'ratory illness or make
~ge during received >14 Moo= 1305 fever with negative viral culture or vaccine
the 2003-2004 days prior RT—ECR assays; frequency matched efficacy
and 2004.2005 | t© ILl onset): Children by site, visit setting, da.te of study difficult to
i fluensa 1 Two doses 6.59m0s enrolment (control) or influenza interpret
seasons. >24 days apart, symptom onset (case)
Pediatrics or 319% (2003/04) Vaccine effectiveness:
2008;122(5): 2. One dose o
9119195 | 121 dose e
o (2004/05) of 2003/04
recelAved n participants
previous season with high risk
conditions 24-59m/o

Partial
vaccination:

1.Only 1 of 2
doses received
>14 days to ILI
onset, or 2. 2
doses received
with second
dose <24 days
after first dose

Suboptimal
matching of
vaccine and
circulating
strains in
2003/04 and
2004/05

(e.g., asthma,
cancer, heart
disease, cystic
fibrosis, etc.)

In-patient and
out-patient
recruitment

Fully vaccinated: 66 (-106, 94)
Partially vaccinated: 33 (-109, 78)

2004/05

24-59m/o
Fully vaccinated: 63 (16,84)
Partially vaccinated: 38 (-53, 75)

No difference in influenza rate
between partially vaccinated and
unvaccinated individuals.
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Fujieda M, TIV Cohort study, N=2,913 Primary outcome: ILI (acute febrile Level 1I-2 Fair
Maeda A, multi-centre n _ illness that occurred during the highest
Kondo K, 1vi._—)ci‘"23ted epidemic period of influenza in each
2 doses 2-4 L Vac-
et al. Influenza study area; highest temperature of i
. weeks apart; 2002/03 season = . cination
vaccine unvaccinated child reported for each week)
offectiveness 0.1ml for 1401 was
children <1yr, self-
and con- 0.2ml Japan . . .
foundi .2ml for ) Adjusted for factors including: selected
ounding hildren >1 Children <éyrs - b b
factors among children >Tyr vaccination status, age group, numpoer y
young children of siblings, physician visits for cold parents
Vaccine ' Paediatric clinic | symptoms with the last 6 months, introdu-
2008:26(50): recruitment preschool attendance, and vaccine cing
6481:6485 . dosage (<2.0 years analysis only) for con-
’ temperature outcomes (<38.0, founders
38.0-38.9, >39.0°C) that may
not have
been
Vaccine effectiveness (adjusted) con-
2.0-3.9 yrs: 41% (26, 53%) sidered
4.0-5.9 yrs: 25% (2, 42%)
Adjusted OR:
2.0-3.9 yrs: 0.59 (0.47, 0.74); p<0.001
4.0-5.9 yrs: 0.75 (0.58, 0.98); p=0.034
Fujieda M, TIV Cohort study, N=2,913 Primary outcome: ILI (acute febrile Level II-2 Fair
Maeda A, multi-centre n _ illness that occurred during the highest
Kondo K, et al. 1“5?"23ted epidemic period of influenza in each
. 2 doses 2-4 L Vac-
Inactivated study area; highest temperature of -
) weeks apart; 2002/03 season | n = . cination
influenza unvaccinated child reported for each week)
vaccine 0.1ml for 401 was
focti .| children <1yr, self-
effectiveness in Japan ) ) .
hild 0.2ml for ) Adjusted for factors including: selected
children under hildren >1 Children <6 yrs L ibli b
6 years of age children >1yr vaccination status, age, siblings, y
during the physician visits for cold symptoms parents
2002-2003 Paediatric clinic | with in the last 6 months, preschool introdu-
season. Vaccine recruitment attendance, disease onset during cing
2006'24(7)' the previous influenza season con-
957—‘;63‘(3‘” founders
. . . that may
Vaccine effectiveness (adjusted)
not have
2.0-5.9 yrs: 33% (21, 44%) been
con-
sidered

Adjusted OR:
2.0-5.9 yrs: 0.67 (0.56, 0.79); p<0.001

2.0-2.9 yrs: 0.61 (0.44, 0.84); p=0.002
3.0-3.9 yrs: 0.60 (0.43, 0.84); p=0.003
4.0-4.9 yrs: 0.72 (0.50, 1.03); p=0.071
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Ghendon YZ, TIV (Influvac®) Community- N=89,255 Primary endpoint: Level 1I-2 Fair
Kaira AN, et al. based cohort Physician-diagnosed ILI
The effect of ) ) study, multi- (>38°C and cough or sore throat)
mass influenza Good antigenic region (four Target . Target
immunization match between communities: communities Secorfdar)f endpoint: commun-
in children on vaccine and two target t\/;/o n Morbidty in elderly fties had
the morbidity circulating A/ compariso’n) v:%”zeggré Clinical effectiveness against slightly
of the H3N2 and " ILI in mass vaccination vs. higher
unvaccinated B strains in nva_CETZJgiW comparison communities baseline
elderly. study area Mass e Kindergarten age: 60.9% incidence
Epiderﬁiol vaﬁcinlation;n (2.56 times fewer cases), p<0.01 of ILI
Infect 2006 0.5mL, single sehoorage Comparison
Feb:134(1): d ' | 9 children in communities
71 718 o oseony target =11,048 School age: 68.6%
e communities Magyrs™ 110 (3.2 times fewer cases), p<0.01
One dose for N7y 49,898 Kindergarten and school age:
children >3yrs 2001/02 season 63.7%, p<0.01
Healthy
Russi children; Morbidity rates for influenza-
ussia

kindergarten
(3-6yrs), schools
(7-17yrs)

Elderly (>60yrs)
N=158,451
n__=82,051

target

n = 76,401

control

Minimal
vaccination in
elderly (1%
immunization
rate)

associated diseases among
unvaccinated, non-institutionalized
elderly in targeted vs. control
communities during 2001/02
influenza season

ILI: 0.07 vs. 0.24%, p<0.01
Pneumonia: 0.1 vs. 0.26%, p<0.01

Bronchial asthma (exacerbation):
0.09 vs. 0.23%, p<0.01

Chronic bronchitis (exacerbation):
0.19 vs. 0.33%, p<0.01

Cardiovascular disease: 0.49 vs.
1.65%, p<0.01

Diabetes mellitus (exacerbation):
0.06 vs. 0.14%, p<0.01

Gl disease: 0.06 vs. 0.11%, p<0.01

Chronic pyelonephritis (exacerbation):
0.07 vs. 0.12%, p<0.05

Pancreatitis: 0.09 vs. 0.14%, p<0.05
Rheumatoid arthritis: 0.17 vs.

0.13%, p<0.05

Cholecystitis: 0.2 vs. 0.18%, p<0.05

Morbidity rates among elderly in
targeted vs. control communities
off season (Aug — Sep 2002)

No significant difference for all
diseases, except: Cardiovascular
disease: 0.74 vs. 1.04%, p<0.01

Rheumatoid arthritis: 0.04 vs.
0.02%, p<0.05
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Heinonen S, TIV (Vaxigrip™) | Prospective N=631 Primary outcome: Symptomatic Level II-2 Fair
Silvennoinen H, cohort n=278 laboratory-confirmed influenza (by
Lehtinen P, et time-resolved fluoroimmunoassay,
! 0.5ml doses (9-23mos) . . ) y Voluntary
al. Effectiveness viral culture, immunoperoxidase
. . (one dose, or 2007/08 season | n=353 . . . . study
of inactivated d ‘ 2440 staining with monoclonal antibodies, !
influenza two doses our (24-40mos) and/or RT-PCR) enrot
- weeks apart if ) ment,
vaccine in ) . Finland b
hildren aged vaccine naive) ) ut
cni 9 Children Vacci Focti .
9 months to accine effectiveness compari-
9mos-3yrs son
3years:an A strains groups
observational well-matched, 2-3yrs o
) are similar
cohort study. but B strain

Lancet Infect
Dis 2011;11(1):
23-29.¢9
NCT005935023

poorly matched
to circulating
strains

Influenza A: 100% (6, 100); p=0.05
Influenza B: 33% (-97, 78); p=0.78
Any strain: 63% (-5, 88); p=0.06

Case-control analysis by age group
(partially vaccinated individuals
considered unvaccinated)

Case: Provided at least one sample
with influenza identified during the
duration of study

Control: Provided samples where
influenza was not identified

Vaccine effectiveness

2-3yrs

Influenza A: 100% (4, 100)
Influenza B: 38% (-121, 83)
Any strain: 71% (-1, 92)
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Hoen AG, TIV (Canada) Ecological N=114,657 ILI Primary outcome: Emergency Level II-3 Poor
Buckeridge DL, visits / department visits related to ILI (before
Charland KM, o 1,043,989 total and after 2006 US policy change to )
Individual 2000/01 to y ; o Vaccine
et al. Effect of B 2008/09 visits recommend influenza vaccination in ko i
expanded US vaccination children 2 to <5 yrs) upt.a e’
status seasons estimated
recommenda- ) )
tions for unavailable; Children from
Vaccination . 0-18yrs Decline of rate of emergency visits in surveys;
seasonal 2 sites: ) A .
. coverage ) US site compared to Canadian site: differ-
influenza Montréal
o estimated from ! adjusted rate ratio 0.66 (0.58,0.75) ences in
vaccination: : Canada & Emergency
. national surveys demo-
comparison of Boston, US department graphics
two pediatric visits 11-18% for non-target age groups and
emergency TIV/LAIV (US) observed following policy change health
departments in adjusted models, but not in care
in the United unadjusted models systern
States and y
Canada. CMAJ not
2011:183(13): Adjusted for seasonal and con-
E1025-32.69 virologic effects (composition sidered
of circulating strains)
Joshi AY, lyer TIV Case control N=206 Case: Medically attended, laboratory | Level II-2 Poor
VN, St Sauver n =103 confirmed influenza illness with
JL, etal. o e available immunization information )
Effecti Vaccination 1999/2000- Moo= 103 Vaccine
?C |v?ness status obtained | 2006/07 Control: Test negative for influenza uptake is
9f inactivated by medical seasons with available immunization estimated
influenza records Children information; age and sex-matched from
vaccine in 6-59mos )
children less us surveys;
than 5 years Mismatch Odds ratio (vaccinated vs. differ- .
of age over between unvaccinated) ZHCES mn
. emo-
multiple vaccine and Fully vaccinated: 0.14 (0.03, 0.71) graphics
mﬂuenz? cirCL.JIating Partially vaccinated: 0.27 (0.07, and
e oy | e 0.97); p=0.04 health
Cfsj‘c\C;” © AZH3NZ in care
Sy Yacein® 1 01/02-04/05, o , system
2009 Jul 06/07- Vaccine efficacy (vaccinated vs. R
16;27(33): ! unvaccinated) ne
_ @ A/HINT in con-
4457-4461. 99100, Fully vaccinated: 86% (29, 97) sidered
01/02-03/04; Partially vaccinated: 73% (3, 93)
Bin01/02,

03/04, 05/06,
06/07

Number needed to treat: 3-11 children
(estimated attack rate of 10-40%)
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Katayose M, TIV Prospective, N=14,788 Primary outcome: Influenza Level 1I-3 Fair
Hosoya M, non- confirmed by rapid diagnostics tests in
Haneda T, randomized o medically attended children with acute
Two doses 3-4 . Vaccination . . . Self-
etal. The k observational . respiratory infectious symptoms and locti
offectiveness weeks apart study status prior to fever >38.0°C selection
. recommended subsequent of
of trivalent )
- regardless of season: vaccina-
inactivated ) ) ) )
influenza previous receipt | 2002/03- N, . Effectiveness of two doses of TIV tion and
L of TIV 2007/08 :Zggcgna[e against influenza A illness (all seasons) differ-
vaccine in , .
children over seasons n 2to <3 yrs: 57% (p<0.01), ences in
artially vaccinated
six consecutive | 0.1ml for :%é7y ! range 49-68% health
: care-
influenza children Japan N =6 3to <4 yrs: 53% (p<0.01), seeking
seasons. 6-11mos; 0.2ml 968 range 42-67% behaviour
Vaccine for children .
4 to <5 yrs: 45% (p<.01), may exist
2011;2909): 1-<6yrs range 25-67% bet
1844-1849.27 Children 9 cheen
6mos-<byrs vic;m— d
Effectiveness of two doses of TIV ate ar'm
against influenza A hospitalizations u:vcjccm—
(all seasons) ate
groups

2 to <3 yrs: 61% (p<0.05)
3to <4 yrs: 74% (p<0.01)
4 to <5 yrs: 74% (p<0.01)

Effectiveness of two doses of TIV
against influenza B illness (2002/03 &
2004/05 seasons)

2to <3yrs: 71% (p<0.01)
3 to <4 yrs: 60% (p<0.01)
4 to <5yrs: 51% (p<0.01)

Effectiveness of two doses of TIV
against influenza B hospitalizations
(all seasons)

2 to <3 yrs: 88% (n.s.)
3to <4 yrs: 70% (n.s.)
4 to <5yrs: 68% (n.s.)
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Kelly H, Jacoby | TIV Prospective N=289 Outcome: Laboratory confirmed Level II-2 Fair
P, Dixon GA, incidence n_ =214 influenza
. . ED
et al. Vaccine ) density case
. Children 23 ne=75 More
Effectiveness control P . . : i
Against and <4yrs: Case: ILI with positive lab confirmation than half
Laboratory- 0.5ml (15pg hid by culture and RT-PCR (cases more of
) per strain) 2008 season Children likely to be <2 yrs old) children
confirmed 6-59mos o
Influenza in (50.2% of recruite
A A o ‘ : N through
Healthy Young | Children 6mos | Australia participants Control: ILI with negative confirmation the GP
Children: A and <3yrs: >2yrs) arm were
Case-Control 0.25ml (7.5ug
Study. Pediatr per strain) 64% of children recruited in GPs from a
Infect Dis J Recruitment were fully vaccinated compared to practice
2011 Feb:30(2): from hospital 37% of children from ED with a
107-111.2 Fully vaccinated ED and general vigorous
(All doses practices ) ) childhood
received >14 Vaccine effectiveness (TIV vs. control) immun-
days prior to 6.9% of ization
ILI onset): 70 program

1. Two doses
>21 days apart,
or

2. One dose,
and >2 doses
received in any
previous season

Parental report
of vaccine
status; 87%
validated with
provider

participants
with
comorbidity

ED: 51% (-21, 80)
GP: 87% (8, 98)
Overall: 58% (9, 81)

Against influenza A: 82% (21, 96)
Against influenza B: 43% (-39, 77)

When restricted to comparing against
controls with confirmed with another
respiratory virus only

ED: 65% (8, 87)
GP: 86% (-3, 98)
Overall: 68% (26, 86)

Against influenza A: 86% (33, 97)
Against influenza B: 60% (-5, 85)

VE adjusted for age, sex, Aboriginal
and/or Torres Strait Islander status,
presence of comorbidities, preterm
birth (above and below 38 wks
gestation)

13 cases of vaccine failure (9 cases due
to mismatched influenza B strain)
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence

Maeda T, TIV Prospective N=180 Primary outcome: Influenza A Level 1I-2 Poor

Shintani Y, cohort study n -86 confirmed by enzyme immunoassay

Miyamoto H, et Two d 1 vecensted o4 membrane test in medically attended G

al. Prophylactic Wo doses Munvaccinated = children with febrile illness (>37.8°C) roups
days apart 1999/2000 compar-

effect of

. ) season able by

inactivated Healthy infant . )

. ) Preventive effect against age and

influenza 0.1ml for and children ]

. ) Influenza A (by age) sex; but
vaccine on children 6-11 Japan 5-83mos ] ol
young children. months; 0.2ml Vaccine group, control group S? p €

. size is
Pediatr Int for children Conro 2 yrs: 11.1%, 8.0%, p=0.562 -
2002;44(1): 1-<b vears ontrol group _ -

43-46.60 y (no influenza 3yrs: 0, 26.3%, p=0.023
vaccination in 4yrs: 0, 18.2%, p=0.199
previous year)
age-matched ) ) )
. 80% (4/5) of immunized children
from hospital A
with influenza A were <3 yrs
records
Ochiai H, TIV Prospective N=2,265 Primary outcomes: ILI (acute febrile Level 1I-2 Poor
Fujieda M, cohort, n o =1166 illness with one or more symptoms
Ohfuji S, et al. Two d o4 multi-site vacanstes 1 — runny nose or nasal congestion, Self
Inactivated wok oses & géﬂéacciﬂated v sore throat, cough; fever >39.0°C el T
influenza weeks apart 2000/01 considered severe ILI); Medical office s? ection
vaccine 000/01 season visits (MQOV) for any cause; MOV °© )
effectiveness 0.1ml for Children <éyrs | related to severe ILI l/.accga—
. ) ion by
against children 6-11 Japan ) )
influenza-like months; 0.2ml All children Zarents,
illness among for children n=1.249 Adjusted* OR during entire follow-up roups
young children | 1.<¢ years (2-5yrs) period: v:e;e .
. statistic-
in Japan- ILI with different fever levels all
with special 'y
>37.0°C: 0.95(0.75, 1.19), p=0.640 different
reference to )
minimizing >37.5°C: 1.08 (0.88, 1.34), p=0.463 ]'(” Stome
I
outcome >38.0°C: 1.03 (0.84, 1.26), p=0.770 jfhzusgh
misclassifica- .
tio'n Vaclcline >39.0°C: 0.87 (0.71, 1.08), p=0.204 statistical
2009;27(50): adjust-
7031-7035." MOV (any cause): 0.79 (0.64, 0.98), ments
p=0.028 werj ‘
maade In
MOV (severe ILI): 0.73 (0.56, 0.96), analysis

p=0.023

Adjusted* OR during peak epidemic
period:

ILI with different fever levels
>37.0°C: 0.91 (0.75, 1.13), p=0.370
>37.5°C: 0.89 (0.73, 1.09), p=0.262
>38.0°C: 0.88 (0.72, 1.08), p=0.217
>39.0°C: 0.75 (0.58, 0.97), p=0.031

MOV (any cause): 0.80 (0.64, 0.98),
p=0.035

MOQV (severe ILI): 0.68 (0.48, 0.96),
p=0.027
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
*Adjusted for age, sex, body weight,
preschool attendance, siblings,
tonsillitis, atopy, allergy, influenza
vaccination and disease onset during
previous season, area
OR by age groups
Adjusted* OR during peak epidemic
period:
Severe ILI
2.0-2.9 yrs: 0.56 (0.29, 1.07)
3.0-3.9 yrs: 0.50 (0.26, 0.96)
4.0-4.9 yrs: 1.32 (0.71, 2.47)
Severe ILI MOV
2.0-2.9 yrs: 0.60 (0.25, 1.41)
3.0-3.9 yrs: 0.38 (0.15, 0.97)
4.0-4.9 yrs: 0.92 (0.40, 2.11)
Ozgur SK, TIV Prospective N=119 Outcome: AOM, OME and OM Level II-2 Fair
Beyazova U, cohort, assessor | | _g1 assessed at time 0 and every six
Kemaloglu YK, blinded, ™ weeks for six months
0.25mL for . n 58
etal. hid 3 multicentre control
Effectiveness children <syrs, ) o
N 0.5ml for i Incidence during influenza season
of inactivated i Children
. children >3yrs 2003/04 season (TIV vs. control)
influenza 6-60mos (mean
vaccine for age 437114 OME: 25.8% vs. 36.3% (p=0040)
prevention of One or two Turkey mos); 63% of AOM: 3.3% vs. 8.8% (p=0.048)
otitis mediain | dose based sample 2-5yrs OM: 29.1% vs. 45.1% (p=0.012)
children. on vaccination of age
Pediatr Infect history;
Dis J 2006 Vaccination Incidence post-influenza season
May;25(5): status Day care (TIV vs. control), late phase
401-404.4 confirmed centres (March-April 2004)
by records OM: 16.1% vs. 28.6% (p=0.032)

Total incidence

OME: 22.8% vs. 31.1% (p=0.002)
AOM: 2.3% vs. 5.2% (p=0.012)
OM: 25.2% vs. 36.3% (p<0.001)

Frequency of AOM, OME and OM
not statistically different before or
after influenza season
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Ritzwoller DP, TIV Retrospective N=29,726 Primary outcomes: ILI, pneumonia Level 1I-2 Fair
Bridges CB, cohort study n=5139 (6-23 & influenza (P&l) outpatient and
Shetterly S, et ) emergency department visits
v Full vaccination mos) geney ep V! Study
al. Effectiveness g B
of the 2003- (A 'oses 2003/04 season | n=24,587 (2-8 . uses. '
2004 influenza received >14 (peak weeks of | yrs) Hazard Rate Ratio (HRR) adminis-
. days prior to influenza IL: trative
vaccine among o :
hildren 6 ILI onset): activity only: ) ) data
chilaren N Children Fully vaccinated: 0.85 (0.73, 0.99); .
1. Two doses ov 19-Dec7, without
months to 8 ' 6mos-8 yrs p<0.05
ears of age or 2003) labora-
Y ; ! Partially vaccinated: 1.17 (1.04, 1.31); tory
with 1vs 2 2. One dose )

’ . p<0.01 confirma-
doses. and vaccinated | US tion of
Pediatrics in previous
2005;116(1): season P&l: outclimes

resulting
153-159.09 Fully vaccinated: 0.56 (0.42, 0.76); in

Partial p<0.01 potential
vaccination: Partially vaccinated: 0.89 (0.73, 1.10); for
1. one dose p=n.s. misclassi-
received >14 fication
days prior Adjusted HRR (sex, age, prior illness)
to ILl onset

ILI:

Fully vaccinated: 0.77 (0.66, 0.90);
Suboptimal p<0.001
antigenic Partially vaccinated: 0.93 (0.82, 1.04);
matching

p=n.s.
between

vaccine and
circulating
strains

Rate of events compared to older
children 7-8 yrs:

2-4yrs: 2.34 (2.05, 2.68); p<0.001

P&I:

Fully vaccinated: 0.49 (0.36, 0.67);
p<0.001

Partially vaccinated: 0.77 (0.62, 0.95);
p<0.001

Rate of events compared to older
children 7-8 yrs:

2-4yrs: 3.43 (2.70, 4.35); p<0.001
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Shuler CM, TIV Case control N=870 Case: Medically attended with Level 1I-2 Fair
lwamoto M, n =290 laboratory-confirmed influenza
Bridges CB, o e (confirmed by QuickVue Influenza test)
| Vacci Full vaccination | 2003/04 season | n_ =580 Evalua-
e]tcfa o accine (all doses Control: Age-matched, born the same tors not
€ eFt|veness received >14 . month as case (two controls per case) blinded
against ) us Children
. days prior to to
medically ILI onset): 6-59mos from ] vaccina-
attended, ' study clinic Adjusted OR (6-59mos) .
ion
laboratory- 1.2 doses >1 (19.0-22.1% of Fully vaccinated vs. unvaccinated: 0.51 status
confirmed month apart, or participants (0.4, 0.7); p<0.01 (VE = 49%) introdu.
|nﬂuenzah'|d 2.1 'dose, arwd with high risk Partially vaccinated vs. unvaccinated: cing
among cnildren | yaccinated in conditions e.g. 0.76 (0.5, 1.2); p=n.s. potential
aged 6 to previous season renal disease, for
59 months, immunosup- disanos.
2003-2004. pression, Adjusted OR (24-59mos) 1agne
Pediatrics Partial boli ~ < tic testing
' ' vaccination: meta olic Fully vaccinated vs. unvaccinated: 0.55 bias
2007;119(3): : disease) (0.3, 0.9); p<0.05 (VE = 45%) (misclassi-
e587-95.24 1.2 doses .
. . Partially vaccinated vs. unvaccinated: fication of
received with 0.35 (0.2 0.7) 5<0.05 (VE = &5%
ILI onset <14 :35(0.2,0.7); p<0.05 (VE = 65%) Casis 6;5)
days after last controts
dose, or

2.1 dose, not
vaccinated in
previous
season, and
214 days before
ILI onset

Suboptimal
antigenic
matching
between
vaccine and
circulating
strains

Adjusted for high-risk status and
health care usage according to age
category
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Staat MA, TIV Case control, 2005/06 Case: Medically attended, positive Level II-2 Good
Griffin MR, multi-site N=268 test for influenza by RT-PCR and viral
Donauer S, o culture (as necessary)
ot al. Vaccine Full vaccination ee=85
offectiveness (All doses 2005/06 & n..,=183
for laboratory- received 214 2006/07 Control: Medically attended, negative
confirmed days prior to seasons test for influenza by RT-PCR and viral
influenza in ILI onset): 2006/07 culture (as necessary); matched by
children 659 | 1. Twodoses | )5 N=528 regior:a' Siteggiihfst Ifeﬁ of e
months of age, | 224 days apart, N...=158 age group a ate ottiiness onse
2005-2007. or n -370
Vaccine 2. One dose, el 2005/06 Adjusted OR; Efficacy
2011;29(48): and >1 dose
9005-9011.@3 received in a Children
6-59mos 24-59mos

previous season

Partial
vaccination:

1.Only 1 of 2
doses received
>14 days to ILI
onset, or 2. 2
doses received
with second
dose <24 days
after first dose

Inpatient and
outpatient
enrolment

Fully vaccinated: 0.58
(0.2, 1.62); 43% (-62, 80)

Partially vaccinated: 0.94
(0.2, 4.3); 6% (-330, 80)

2006/07 Adjusted OR; Efficacy

24-59mos

Fully vaccinated: 0.24
(0.05, 1.16); 76% (-16, 95)

Partially vaccinated: 0.57
(0.18,1.77); 44% (-77, 82)

2005-2007 Adjusted OR; Efficacy

24-59mos
Fully vaccinated: 0.44
(0.20, 0.97), p<0.05; 56% (3, 80)

Partially vaccinated: 0.67
(0.27, 1.64); 34% (-64, 73)

Adjusted for type of insurance,
presence of a high risk medical
condition, gender
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EVIDENCE RELATED TO TIV EFFICACY/EFFECTIVENESS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence

Szilagyi PG, TIV Case cohort, Inpatient/ED Case: Medically attended with Level 1I-2 Fair

Fairbrother G, multi-site N=0 468 positive laboratory confirmed

Griffin MR, N influenza (RT-PCR or viral culture)

otal Influenza Full vaccination N_..=245 Study

vaccine (Al (?Ioses 2003/04 & Moo= 9 223 Control: Representative sample of design

effectiveness received >14 2004/05 age-stratified children selected by may be

among children days prior to ILI | seasons ‘ clusters of 30 children per age group insuffi-

6 to 59 months onset): Outp.atlent from patient lists; Medical records cientin

of age during | 1.2 doses >24 | ;g practice reviewed for outcomes ‘determin—

i d t, N=1,438 ing

2 influenza s apart, of Inpatient/ED factors

seasons: a 2.1 dose, and n.. =169

case-cohort e 2003/04 Adjusted Hazard Rate such as
>1 dose Moo= | 269 Ratio- Eff oropen-

study. Arch received in a atio, trncacy o

Pediatr previous season 24-59mos st yko

Adolesc Med Children seg care

2008:162(10): 6-59mos Fully vaccinated: which

94395129 Partial 0.2 (0.0, 1.8); 77% (-80, 100) affects
vaccination: Partially vaccinated: estimates

1.Only 1 of 2
doses received
>14 days to ILI
onset, or 2. 2
doses received
with second
dose <24 days
after first dose

Suboptimal
antigenic
matching
between
vaccine and
circulating
strains in both
study seasons

Enrolment from
inpatient/
emergency
department
(ED) and
outpatient (for
2 consecutive
seasons)
population

Cases found
prospectively
by ARI visit,
controls found
retrospectively
from medical
records

0.9 (0.4, 2.3); 5% (-130, 60)

2004/05 Adjusted Hazard Rate
Ratio; Efficacy

24-59mos

Fully vaccinated:

1.5 (0.4, 5.0); -49% (-400, 60)
Partially vaccinated:
2.1(0.6,7.7); -108% (-670, 40)

Outpatient

2003/04 Adjusted Hazard Rate
Ratio; Efficacy

24-59mos
Fully vaccinated:
0.6 (0.1, 4.5); 41% (-350, 90)

Partially vaccinated:
0.6 (0.1, 2.4); 43% (-140, 90)

2004/05 Adjusted Hazard Rate
Ratio; Efficacy

24-59mos

Fully vaccinated:

0.5(0.1, 1.7); 51% (-70, 90)
Partially vaccinated:

0.9 (0.3, 2.9); 1% (-190, 70)

Adjusted for sex, insurance status,
high-risk condition
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TABLE 5B: Evidence tables for children 24 to 59 months of age - Evidence related to Indirect Effects

EVIDENCE RELATED TO INDIRECT EFFECTS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Hurwitz ES, TIV RCT, single N=127 VE not statistically significant Level | Good
Haber M, blind (parents) n. =60 in vaccinated children
TIV
Chang A, et al. .
Effectiveness Hepatitis A as Myepn =67 ‘ Small
of influenza control vaccine | 1996/97 season VE for unvaccinated household numbers
o contacts for some
vaccination 24-60m/o
of day care For both us Respiratory illness with fever: sub-
children in vaccines: 2 42% (p=0.04) analyses
reducing doses given 1 Inﬂugnza . Respiratory illness with temperature
influenza- month apart vaccine naive >38°C: 48% (p=0.04)
related at standard
morbidity recommended _
US Navy VE for vaccinated household contacts
among dosages affiliated day
household care centres Any: 28% (p=0.04)
contacts.
JAMA 2000;
284(13): VE for unvaccinated 5-17y/o household
1677-1682.47 contacts ranges from 45-100% for
missed school, adult missed work,
physician visits, ear ache, antibiotics
prescribed, and OTC medications
used (all statistically significant) — not
observed for adults or children <5y/o
Loeb M, Russell | TIV Cluster RCT (49 | N=3,273 Outcome: Lab-confirmed influenza Level | Good
ML, Moss L, communities) n _ (RT-PCR)
ot al. Effect unvaccinated
. Hepatitis A as 2,326
of influenza : . . .
vaccination control vaccine | 2008/09 season | n__. =947 Indirect vaccine protectiveness
_ o . 419 0, —
of children on (non-recipients): 61% (8, 83%, p=0.03)
infection rates Canada Only children
in Hutterite 36m-15y Hazard ratio for anti-microbial
communities. received prescriptions: 0.58 (0.34, 0.99, p=0.046)
JAMA 2010; vaccine
303(10): 500
943-950.650 M= No statistically significant hazard ratios
Miepa =445 for physician visits for respiratory visits,

influenza-like illness and OM
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EVIDENCE RELATED TO INDIRECT EFFECTS

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Piedra PA, LAIV Open label, Cumulative Outcome: MAARI Level II-3 Fair
Gaglani MJ, non- children
Kozinetz CA, randomized vaccinated in o ) )
. . 20-25% of eligible children received
et al. Herd community- community
. oo . LAIV each year
immunity in based trial N=9 765
adults against
influenza- Comparing rates of MAARI in all
related illnesses ;Zzgg?— Cumulative members of the Scott and White
with use of the seasons children Health Plan, risk of MAARI was

trivalent-live
attenuated
influenza
vaccine (CAIV-T)
in children.
Vaccine
2005;23(13):
1540-8.49

vaccinated for
members of the
Scott White
Health Plan

N=4,774

18m-18y
eligible for
vaccine

decreased in adults 235y/o during all
three vaccination years when
comparing intervention to control
communities

RR for MAARI in adults >35y/o ranged
from 0.08-0.18

Estimated medical visits avoided in
adults >35y/0: 303-781
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TABLE 5C: Evidence tables for children 24 to 59 months of age - Evidence related to Safety

EVIDENCE FOR SAFETY

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Baxter R, TIV Pl single blind, | Children Outcomes Level | Good
Jeanfreau R, multicentre 6 months o rare events
Block SL, et al. Experimental réndomized to 18 yeﬁrs (SAE occurrence >1/300)
A Phase Il Fluarix® trial (excluding ity / solicited and
evaluation of uarix those with reactc-)gemoty solicited an :
. . unsolicited local and systemic
immunogen- acute disease)
L 2006-07 AE and SAE
icity and safety | Active .
of two trivalent comparator influenza Result
. . season N=3,325 (2,115 esults
inactivated Fluzone® i
seasonal experimental Rare events
influenza US (42 sites) anc,J 1,210 * None reported
vaccines in Dose active control)
US children. o 6 months SAE (n=22; none fatal)
Pediatr Infect to <3years e Experimental arm (n=11)
Dis J 2010
'° 0.25ml Subset e 6-36 months n=5
Oct;29(10):924- | 3years to <5 inated
930.67 vaccinate e 3-5yrsn=1
: years 0.5ml participants
e 1 considered causally related
6 months ine | Ffabril
to vaccine (one case of febrile
NCT00383123 to 5 years
( )| Schedule y convulsion 4 day post 2nd
e second dose vaccination in 13 month old

day 28 in N=2,992 participant)

vaccine (experimental e Control arm (n=11)

naive arm 375 (18%)

participants
<9 years

Formulation

* both
vaccines,
15 pug HA
Northern
Hemisphere
strains 06-07

from 6 to 36
months and 373
(12%) from 3 to
5 years; control
arm 379 (31%)
from 6 to 36
months and
369 (30%) from
3to 5years)

e 6-36 months n=6
e 3-5yearsn=3

» None considered causally
related to study vaccine

AE

e Incidence of solicited AE similar
between vaccines for subjects
6-36 months and 3-5 years

*  Overlapping Cl for incidence
local AE (pain, redness and
swelling)

» OQverlapping Cl for incidence
systemic AE (drowsiness, fever,
irritability and loss of appetite)

e Most solicited local AE were
mild in intensity and transient

* Most solicited systemic AE were
mild to moderate in intensity
and transient

» Frequency of solicited systemic
AE tended to be lower after
second dose (both study arms)

» No clinically relevant differences
in unsolicited AE between
study arms
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EVIDENCE FOR SAFETY

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Glanz JM, TIV Self-controlled | Children 24-59 | Outcomes Level II-2 Fair
Newcomer SR, screening study | months with Primary analysis
Hambidge SJ, (multicentre) > 1 dose of )
et al. Safety TIV over study * Medically attended event
of trivalent period (inpatient and emergency
inactivated department), confirmed by
influenza 2002-06 medical record review
S infl N=66,283
vaccine in infuenza (children) Secondary analysis
children aged seasons T )
24 t6 59 months (High-risk e MAE risk in children with
. ) " multiple lifetime TIV doses
in the vaccine Us conditions

safety datalink.
Arch Pediatr
Adolesc

Med 2011
Aug;165(8):
749-755.57

n=2,584 (3.9%))

N=91,692
(doses)

Results

Total outcome events

* Hospitalizations n=4,492
* ERvisits n=12,399

Full cohort (n=91,692 vaccinations)
(all risk windows)

Potentially serious conditions

e Among medical record confirmed
cases, only aggravated Gl tract
disorders were significantly
associated with vaccination among
the sub-cohort of children with
high-risk condition (n=2,584) (IRR
7.70 95%Cl 1.11-53.52)

Less serious / common conditions

e Limb soreness in risk period (n=1)

e Rash in risk period (n=2)

Multi-dose cohort (n=87,104)

Confirmed MAE in risk window
days 1-3
e Dose 2IRR55.15

(95% Cl 5.37-566.30)

* Dose 3IRR 49.33
(95% Cl 9.04-269.30)

* Dose 4IRR 123.33
(95% CI 13.80-1 055.66)
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EVIDENCE FOR SAFETY

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Jansen AG, TIV Randomized, Children 18-72 | Outcomes Level | Good
Sanders EA, double-blind months with + Immediate hypersensitivity
Smulders S, . controlled trial | previous ) o
Experimental . e Local and systemic AE (solicited

et al. Adverse respiratory tract R

. arm . . and unsolicited) days 0-6
reactions to infections
simultaneous e TIV+ 2003_05 e SAE
influenza and heptavalent influenza
pneumococcal pneumococ- | S€3SONs N=567 Results
conjugate cal vaccine Immediate and severe reactions
vaccinations (PCV7) Netherlands Nyepcr= 194 ¢ None reported
in children: - 190
randomized Control arm 1 MhBvplacebo™ Local and systemic reactions
double-blind o TIV+ nT\V+p\acebo: 183 e Most mild and transient
controlled trial. placebo

Pediatr Allergy
Immunol 2008
Sep;19(6):
552-558.658)

Control arm 2

e HBV vaccine
+ placebo

Schedule

e 2setsof
vaccinations
4-8 wks
apart

Local reactions

* Most frequently reported across all
study arms was tenderness (53.9%
TIV+PCV7, 29.8% TIV+ placebo and
25.3% HBV+ placebo)

e TIV+PCV7 arm had greater
proportion with erythema,
tenderness, interference with limb
movement, and swelling

® Percentage for any reaction

TIV+PCV7
o 66.8% (95% Cl 59.9-73.1)

TIV+ placebo
e 37.8% (95% Cl 31.0-45.0)

HBV+ placebo
e 36.0% (95% Cl 29.5-43.1)

e Decreasing prevalence over time
for all study arms

e TIV+PCV7 — most reactions in PCV7
extremity

* Movement interference TIV
extremity greater in TIV+PCV7 arm
(13.2%; 95% Cl 9.1-18.7) compared
to TIV+ placebo arm (3.4%; 95% Cl
1.5-7.1)

Systemic reactions

e Percentage of any reaction similar
among study arms
TIV+PCV7
e 63.9% (95% Cl 56.8-70.5)

TIV+ placebo
e 52.3% (95% Cl 44.9-59.7)

HBV+ placebo
e 50.9% (95% Cl 43.5-58.2)
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e Clinic visit during follow-up —
not related to previous visit (n=4)
e TIV+ placebo n=3 (one
excessive crying and vomiting;
2 with coughing and shortness
of breath)
e HBV+ placebo n=1 (rash)
Ashkenazi S, TIV/LAIV PIII RCT, N =2,187 Outcomes Level | Good
Ve'rtruyer'w Al Study vaccine ogen—label, n,,~ 1,086 e Reactogenicity, reports
Aristegui J, active N~ 1101 of wheezing and AE
et al. Superior controlled, LAV
relative LAV multicentre Results
efficacy otjlive Children 6 Reactogenicity days 0-11 (LAIV vs TIV)
attenuate
e Dose -0.TmL | 2002-2003 to 11h’f”°”th5' Dose 1
. er nostril Influenza with history e Any event (87.2% vs 83.7%)
vaccine P of recurrent
season ) (p=0.033)
compared respiratory ]
With inactivated Comparison tract infections . Runng/ nose/nisal congestion
mﬂu'enze? vaccine Study sites (22 RTls in past (68.3% vs 55.1%) (p<0.001)
vaccine in Europe, Israel 12 months or Dose 2
young children since birth if e Anyevent (76.2% vs 73.6%)
with recurrent TIV - types A under 12 (p=0.210)
i d B, split
iesptlra:or); \a/ir:'ion  SPY months) e Runny nose/nasal congestion
ract infections. (52.1% vs 44.4%) (p=0.001)
Pediatr Infect
Dis J. 2006; 23% had prior » Decreased appetite (23.9% vs
25(10):870-9.7 Dose diagnosis of 19.8%) (p=0.031)
e 6-36 months asthma
0.25 mL AEs days 0-11 (LAIV vs TIV)
per dose Dose 1
o 36.72 o QOverall 33.8% vs 29.6%)
months 0.5 (p=0.039)
mL  Rhinitis (8.7% vs 5.3%) (p=0.002)
per dose Dose 2
o Overall: 32.4% vs 28.6%)
Vaccine (p=0.059)
schedule « Rhinitis (6.1% vs 3.8%) (0=0.021)
2 doses:

35d + 7d apart

o Otitis media (3.7% vs 1.8%)
(p=0.011)

Incidence of first episode
of wheezing (LAIV vs TIV)
 Similar in both groups following
dose 1 (12.5% vs 13.2%) and
dose 2 (13.8% vs 12.3%)

SAE
» Possibly related to vaccine
LAV n=2an TIV n=4

* No deaths
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Belshe RB, TIV/LAIV Randomized Children Outcomes Level | Good
Edlearolls KM, multicentre 6-59 months o AE (local and systemic), daily
Ve5||kar| T LAIV trial temperatures, and concomitant
et al. Live P
. _ B medications (days 0-42)

attenuated FluMist® N=8,352 (24-59 ‘ sl .
versus 2004-05 months e Medically significant wheezing and
. . influenza n=4,384) SAE (vaccination to May 31, 2005)
inactivated
) TIvV season
influenza Results
vaccine in Flzone? Ny~ 4,179 Participants 24-59 months (0-42 d
infants and (US and Asia) US, Europe, (24-59 months articipants 24-59 months (0- ays)
young children. and Vaxigrip® Middle East n. =2187) Medically significant wheezing
N Engl J Med (Europe and and Asia wv (Adjusted rate differences
2007 Feb the Middle non-significant)
15;356(7): East) Ny, =4.173 Not previously vaccinated
685-696.%7 (24-59 months « dose 1 LAV 12/666 (1.8)/

Dose Moy =2197) TIV 14/678 (2.1)
(NCT00128167) | e 0.25ml (6-35 Previously vaccinated

months) e dose 1-LAIV19/1521(1.2)/
o 0.5ml (36-59 TIV 14/1520 (0.9)
months) e dose 2-LAIV16/1424(1.1)/
TIV 28/1439 (1.9)
Schedule * No ICU admissions or
-2 doses (0 mechanical ventilation (all

and 28-42 days)
for those with
no previous
vaccination

ages and comparison groups)
Participants 12-59 months (0-180)

» Medically significant wheezing
- LAIV 272/3,495 (7.8) / TIV
255/3,490 (7.3)

* Any serious adverse event —
LAIV 92/3,495 (2.6) / TIV
105/3,490 (3.0) (not assessed for
relation to study vaccine)

» Hospitalization for any cause
- LAIV 88/3,495 (2.5) / TIV
101/3,490 (2.9) (rate similar
between 12<24 and 24-59 mos)

Participants 6-59 months

Local reactions (pain, redness,

and swelling)

e Most events were mild to
moderate in severity

e Greater proportion in TIV group

Systemic reactions — fever (37.8°C)
e dose 1-5.4% LAIV and
2.0% TIV (p<0.001)

» No significant difference
after second dose
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Study

Vaccine

Study Design

Participants

Summary of Key Findings
Using Text or Data

Level of
Evidence

Quality

Absolute difference in rates of
hospitalization (LAIV vs TIV)

» Non-significant rate differences
between study arms for
comparisons by age group
(24-35 / 36-47 / 48-59), and
history of wheezing

e Only significant difference
(p=.039) for children 48-59
months without a history
of wheezing (rate greater
for TIV group)

SAE

» Potentially related to study
vaccines LAIV n=6 and TIV n=5

* No deaths
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Neuzil KM, TIV/LAIV Randomized Children 1-16 Outcomes Level | Good
Dupont WD, Year 1 (pilot) controlled trial, | years o reactogenicity days 0-4
et al. Efficacy of d I-(|3N2) J (7d901seschi|dren) Results (excluding year 1 as pilot)
inactivated and | " an . : : :
cold-adapted inactivated B 1985-1990 Reaction rates (redness, induration,
] vaccines influenza 1<6 vears fever, cough, coryza and sore
vaccines . y throat) were similar in all age
against Bivalent seasons (doses)
gamns . ) groups and across study years
influenza A inactivated n_..=130 R . following initial and
. control L]
infection, 1985 vaccine (H1 N1, us (Nashville, " eaction raFes 'O owing m'ltla.l an
to 1990: the H3N2) Tennessee) :H‘Vi;ma(w repeat vaccinations were similar.
pediatric 8 * I<byears
. Year 2-5 n.. =200
experience. v * Most frequently
Pediatr Infect LAIV (HTN1 reported reactions
Dis J 2001 and H3N2) .s
Aug;20(8):733- and inactivated ever
740.6% B vaccines - Control 12.3%
TIV (HIN1, - LAIV13.9%
H3N2, B) - TIV11.5%
Control * cough
(inactivated _ Control 12.3%
influenza B ’
vaccine) - LAV125%
- TIV8.5%
Dose -
<3 years * coryza
e Inactivated - Control 17.7%
vaccine - LAIV 27.8%
0.25mL - TIV16.0%
* 05 mI_'of'a e Frequency of coryza greater
1710 dilution for LAIV+B vaccine group
of each than other 2 study arms
of the two (significant difference)
|d-adapt-
coea .ap e No SAE reported.
ed vaccine

preparations
as a single
dose
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Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Bergen R, Black | LAIV Randomized, N= 9,689 Outcomes Level | Good
S, Shinefield H, double-blind, Nay= 6473 e 4 pre-specified diagnostic
et al. Safety of placebo categories (acute respirator
ld-adapted | DOS® trolled y P
C_O -adapte 02 controlle Child q tract events, systemic bacterial
!|ve attenuated -25mlL | ) 8| renage infections, acute gastrointestinal
Lr;flci?nnez?n ] per nostri 19992000 “oyears tract events, rare events p?tentially
lorge cohort Influenza gLSZ_ZTZ o associated with wild-type influenza)
. Formulation season e e Assessment period day 0-42 post
of children and B = ) -
adolescents. 10'TCID,, Nolacebo— vaccination completed in hospital,
' trai 1,600-1,869 ED, and clinic settings
Pediatr Infect per strain us '
Dis J 2004 Results
Feb;23(2):138- Child d
© @ Schedule reren age Significant increase in RR among
144. 18-35 months .
2 dose participants 18-35 months (all

participants
<9yrs (28-42d
after dose 1)

Nav=728

n =339-369

placebo

Healthy
children aged
12 months

to 17 years

Excluded those
who received
TIV in 2000 or
any live virus
within 1 month
of study or
inactivated
vaccine within
2 weeks

settings and doses combined)

e Upper respiratory tract infections
RR 1.30(20% CI 1.01, 1.67)

e Asthma events RR 4.06
(90% CI 1.29-17.86)

* no hospitalizations required

e 7 of the 16 cases in LAIV group
had a previous clinic visit for
asthma

* Musculoskeletal pain (clinic only; O
cases in placebo group) RR NE
(1.30, NE)

No SAE in LAIV group deemed related
to study vaccine.




43 | STATEMENT ON SEASONAL INFLUENZA VACCINE FOR 2012-2013: APPENDIX 1

EVIDENCE FOR SAFETY

Study Vaccine Study Design Participants Summary of Key Findings Level of Quality
Using Text or Data Evidence
Bracco Neto H, | LAIV Randomized, Year 1 Dose 1 Outcomes Level | Good
Farhat CK] doubleblind, = 2,127 ¢ Reactogenicity events (solicited Error in
Tregnag‘h| MW, Dose placebo- Nescipient placebo™ days 0-11 and unsolicited 0-11 treatment
et al. Efficacy controlled, 546 for dose 1 and 0-28 for dose 2) allocation
and safety of 0.1mL multicentre trial 7 SAE ored th hout coding
1 and 2 doses per nostril Nealine placebo ° monitore roughou
£l study period and
orlive 2001-02 Iabellmg
‘at]’ttlenuated Formulation influenza Year 1 Dose 2 | Results in Year 2
influenza =
vaccine in 107=05 FFU seasons Ny~ 964 Proportion with >1 AE were similar resulted
. _ in2

va'ccine—naive per strain Zgjp“e"l plocebo among LAN, and plac;ebo grjups additional
chllc;lren. South Africa, _sp7 * Year1dose 1 (270'26_290'1 %) treatment
P§d|atr Infect Schedule Brazil, Nesine placebo— and dose 2 (26.7%-29.0%) protocols
Dis J 2009 24 . Argentina ® Year 2 (23.8%)
May;28(5): oses In Year 2
365-371.49 Year 1, single Most frequently reported AE (No

dose in Year 2 o= 1,461 statistically significant differences

Nojacebo= 741 among LAIV and placebo groups)

(NCT00192283) Vaccine and Year 1 dose 1 (day 0-11)

circulating Healthy o Fever LAIV (8.9%)

strains well influenza placebo (6.6-9.7%)

matched vaccine-naive

children aged
6to <36
months

o URI LAIV (6.3%)
placebo (6.4-7.0%)

o Rhinitis LAIV (5.4%)
placebo (4.9-5.3%)

e Cough LAIV (3.4%)
placebo (3.3-4.2%)

Year 1 dose 2 (day 0-11)

o Fever LAIV (6.6%)
placebo (6.8-7.0%)

e URILAIV (7.0%)
placebo (6.1-8.5%)

e Rhinitis LAIV (5.2%)
placebo (5.0-5.4%)

e Cough LAIV (3.2%)
placebo (3.7-4.3%)

e Fever LAIV (5.7%) placebo (5.3%)

e URILAIV (5.0%) placebo (4.7%)

* Rhinitis LAIV (3.8%)
placebo (4.0%)

e Cough LAIV (2.8%)
placebo (2.4%)

* only significant AE was

bronchitis (3.1% LAIV and 1.6%

placebo; p=0.046)
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SAEs in year 1 related to study
(n=29), including pneumonia,
bronchopneumonia, bronchiolitis
and bronchitis.
No deaths related to study product.
Breiman RF, LAIV Randomized Per-protocol Outcomes Level | Good
Brooks WA' contrtollec} ) N=2,166 e Reactogenicity events days 0-11
Goswami D, Dose non-inferiority (solicited and unsolicited events)
etal. trial, partially )
A multinational, | 0.2ml(0.TmL blinded, 24-36 months ° SAE mom.tored throughout
randomized, per nostril; multicentre (across all arms) study period
placebo-con- n=964 (45%) Results
trolled trial to . .
assess the Formulation Co-vaccine: Reactogenicity
immunogen- 10 7:05 FFU OPV (various Safety e >1 solicited systemic event within
icity, safety, and | per strain sources) population 11 days of any vaccination) similar
tolerability of open label Dose 1 across study arms (73.1-82.4%)
live attenuated Naveopy™= Significant differences for specific
influenza Schedule 2002 influenza | 787-818 events
vaccine 2nd dose season Moecso » op =79 e Runny nose/nasal congestion
coadministered | LAIV (or 826 (blinded) (68.6% LAIV vs 62.7% placebo)
with oral placebo) given Aein South (p=0.003) after dose 1 only
jovi 28-42 d ft sla, sou =777-814
pollo'wrgs Tst dos:ys atter America Muaw e Fever >40°C and decreased
\P/]acclige " activity more frequent with
:Td y young Dose 2 placebo and OPV than with LAIV
o ‘renA _ recipients combined (p=0.037
Vaccine Puaveory™ and p=0.017) after dose 1
2009 Sep 725-753 '
4.:27(40): 748- | Unsolicited AEs

5472-5479.3

(NCT00192491)

Mplacebo + OPV™

769 (blinded)
n_u=740-760

Healthy
influenza
vaccine-naive
children aged
6to <36
months
receiving
routine OPV

Exclusions
included
administration
of any live
vaccine within
1 month and
no other live
vaccine during
study

e similar frequency across groups
e LAIV+ OPV=38.3%
e Placebo + OPV = 36.0%
e LAIV=2359%

® majority mild to moderate

® Most common: upper
respiratory tract infections,
rhinitis (not statistically different
between groups)

e Significant differences
for specific events

» Conjunctivitis after dose 1:
LAIV: 0.7%; LAIV+OPV: 0.1%;
placebo+OPV: 0.1% (p=0.04)

SAEs

e Similar frequency across groups

LAIV+OPV : 1.8%
Placebo+OPV : 2.5%
LAIV: 1.9%
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e 17 SAEs (possibly related to
study product): pneumonia (n=4),
acute gastroenteritis (n=8),
bronchospasm (n=2), acute
tonsillitis (n=1), febrile seizure
(n=1), and acute gastritis (n=1)
® Receipt of LAIV not associated with
disproportionate incidence of SAE
Piedra PA, LAIV RCT, double Year 1 Outcomes Level | Good
Yan L, Kotloff K, blino'l, n =170 ¢ Reactogenicity monitored 0-10
et al. Safety of Dose multicentre, n =532 days (solicited and unsolicited)
the trivalent, placebo Placebo )
cold-adapted 0.5ml (0.25m! controlled e SAE days 0-42 and vaccine related
influenza per nostril) Year 2 SAE throughout study period
vacane in Four seasons Nay=217 Results
preschool-aged . o o
children Formulation 1996-2002 Moo, =441 Reactogenicity 0-10 days (significant
Pediatrics 2002 | 107 TCID50 OR adjusted for age, month of
) . trai vaccination and child care attendance;
Oct;110(4): per strain) us Year 3 LAV vs placebo)
662-672.64 P
Schedule Ny =642 * Year 1 dose 1
e runny nose / nasal congestion
Year 1 -1 dose
and 2 dose Year 4 OR 1.61(1.30-1.99)
(60 days +/- 14) Ny =549 » vomiting OR 1.78 (1.05-3.01)
cohorts e muscle ache OR 2.0 (1.10-3.65)
Healthy e fever OR 1.52(1.11-2.07)
Year 2 -1 dose children 15 to ® Year1dose?2
as per 1% year 71 months

study arm

Year 3 and 4 -
1 dose LAIV

e runny nose / nasal congestion
OR 1.29 (1.02-1.65)

® Year?2

No increase in odds in LAIV cohort.

Symptom duration

e Symptom duration (runny nose /
nasal congestion, fever, muscle
ache, vomiting) was comparable
between LAIV and placebo groups
for year 1 dose 2 and year 2

Gastrointestinal symptoms (significant
differences - LAIV vs placebo)
e VYear 1 dose 1

e Vomiting (64/1,070 vs 19/532
p=0.04)

*  Abdominal pain (19/1,070 vs
1/532 p=0.01)

e Muscle ache (55/1,070 vs
14/532 p=0.02)

* Year 1 dose 2 and year 2 -
no significant differences
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SAE
o All deemed definitely not
or probably not related to
study vaccine
Sequential annual doses
e Year 3 and 4 similar proportion
of symptoms compared to year 2
and lower than year 1 dose 1
Piedra PA, LAIV Prospective, Total Outcomes Level 1I-3 Good
G'aglam MJ, multiyear open | N = 18,780 o SAE assessed over 6 week period
Riggs M, et al. Dose label, doses (11,096 (total vaccinated)
Live attenuated non- children) )
influenza 0.25mL per randomized ¢ Medmally aﬁﬁended acute d
vaccine, nostril trial respiratory illness (MAARI) an

trivalent, is safe
in healthy
children 18
months to 4
years, 5to 9
years, and

10 to 18 years
of ageina
community-
based, non-
randomized,

open-label trial.

Pediatrics 2005
Sep;116(3):
e397-407 .4

Formulation
107TCID50
per strain

1997-2002
influenza
seasons

us

18mos-4 years
n=4 529 doses

Healthy
children aged
1.5-18 years.

Children with
a history of
intermittent
wheezing,
medically
attended
acute-
respiratory
illness,
including
asthma
exacerbation,
were not
excluded.

asthma assessed 6 week period
(subset of vaccinated)

Results
SAE
e None attributed to LAIV.

MAARI / Asthma

® 18 mos-4 years - no significant
increase in health care utilization
for MAARI, MAARI subcategories,
asthma on days 0-14 and only one
significant increase days 15-42 for
asthma in year 1 RR 2.85 (95% Cl,
1.01-8.03).

® 18 mos-4 years - no statistically
significant increase in health care
utilization for MAARI days 0-14
stratified by number of doses
received (1-4).
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Tam JS, LAIV RCT, double- Year 1 Outcomes Level | Good
Capeding MR, blind, placebo | (per-protocol) * Adverse events days 0-11
Lum LC, et al. Dose controlled, N=2,764 (solicited and unsolicited)
Efficacy and multicentre )
safety of alive | 0.1mL per Ny =1,653 e SAE monitored throughout
attenuatedl nostril nplacebo = 1,1 11 the StUdy
|d-adaoted 2000/01 &
cold-adapte 2001/02 Results
influenza
) Schedule seasons Per-protocol Reactogenicit
vaccine, 24.36 9 Y
trivalent against | Year I: 790 mos. Significant difference in solicited
culture- 2 doses >28 Asia N=1317 reactogenicity events days 0-11
confirmed days apart Ny =782 (LAIV vs placebo)
influenza in n =535 ® Year1-1stdose
young children | Year 2: placebo
’ : Single d e Fever>375.C
in Asia. ngie fose 22.0% vs 17.6%; p=0.004)
Pediatr Infect Year 2 (22.0% vs 17.6%; p=0.
Dis J 2007 A (per-protocol) e Rhinorrhea
Jul:26(7): Formulation N=2 507 (62.0% vs 52.0%; p<0.001)
7 1
619-628.41 10 TCI_DSO " 771 o Decreased activity
per strain LavAY (13.4% vs 10.7%; p=0.026)
=759
(NCTOO192248) | 22 Pnpibo * Decreased appetite
A/New Nptaceboran= 203 (24.2% vs 19.7%; p=0.003)
gg/l‘j;:lo}:ﬁ@ Nolacebo/placebo — o Use of fever medication
(HINT), 494 (21.3% vs 18.4%; p=0.044)
A/Sydney/
e Year1-2nd dose
05/97 (H3N2)
(not the Hgalthy » Rhinorrhea/Nasal congestion
recommended children (49.8% vs 45.6%; p=0.03)
. aged 12 to
WHO strain), e Year2
<36 months
and B/ ) » Rhinorrhea
Yamanashi/ (62.0% vs 55.4%; p=0.019)
166/98
e Use of fever medication
Year 2 (73.9% vs 70.1%; p=0.019)
A/New
Caledonia/ Unsolicited AE
20/99 (H1IN1), (significant differences
A/Panama/ LAIV vs placebo)
2007/99 (H3N2), e Year 1, dose 1
and B/ e Fever (15.4% vs 11.7%; p=0.003)
Yamanashi/ Year 2
L]
166/98 (not the ear
WHO recom- e Fever (12.7% vs 9.8%; p=0.017)

mended strain)
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B-component SAE
of vaccine e Uncommon and similar
was not well across groups.
matched in
. e Year 1 (LAIV vs placebo) -
either year. 5 h s 3
(29.2% distinct BrO”Chf’_szsm (2 vs Ci'
in year 1, 77% rc'm.c' itis (3 vs 2), an
. Rhinitis (3 vs 0)
in year 2)
e SAE vaccine related study
withdrawal in Year 1 - fever x
3 days in 20 month old
e Year 2-1 case pneumonia
6 days after vaccine (LAIV)
* No deaths related to study
Vesikari T, LAIV RCT, Year 1 Outcomes Level | Good
Flejrning 'DM, prospecti\{e, (per-protocol) « Adverse events days 0-11
Aristegui JF, Dose double-blind, N=1,616 (solicited and unsolicited)
et al. Safety, placebo o5 SAE tored th h
efficacy, and 0.2ml (0.1 mL controlled, My =72 . m(;mtore throughout
effectiveness of | per nostril) multicentre Nplacobo =000 the study
§<?c:d—adapted Results
influenza
vaccine-tri- Schedule 2000-2001 & 224 to 36 mos. | Reactogenicity events (solicited)
valent against Year 1 second 2001-2002 n=844 (52.2%) days 0-11
community- dose 35 +/-7 influenza Ny =490 e The only significant difference
acquired, days after 1st seasons " _354 occurred in Year 1 after first dose:
culture-con- Placebo rhinorrhea (82.3% vs 75.4%,
firmed influenza Formulation Belgium, s p=0.001).
In young Finland, Israel, ear L
children 10 7TCIF)50 Spain, UK (per-protocol) AE unsolicited
day care. groups 2 47 Vs
Year 1 -
Pediatrics 2006 | Ny =640 placebo 35.4%)
A/N =
Dec;118(6): C;Iezv:)nia/ Netgcabo =450 * Most frequently reported after
2298-2312.42
20/99 (HIN1), dose 1 (LAIV vs placebo)
A/Sydney/ 224 to 36 mos. o Fever (8.7% vs 7.2%)
(NCT00192283) | 05/97 not reported * Rhinitis (8.2% vs 8.0%)
(H3N2) « URI (4.3% vs 4.6%)
(not WHO Healthy
recommended children aged SAE
strain), and B/ b6to <36 e Similar number of LRI
Yamanashi/ months (LAIV vs placebo)
166/98 attending day

care >12hours/
week

e Pneumonia (11 vs 9)

e Bronchitis (3vs 1)

e Bronchospasm (2 vs 2)
e Bronchiolitis (1 vs 2)

e SAE possibly related to study
vaccine: LAIV n=9 and placebo n=5
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Year 2 ® Year 2 no statistically significant Level | Good
A/New differences in SAE between groups.
Caledonia/ * No deaths occurred during the
20/99 study period.
(H1N1), A/
Panama/2007/
99 (H3N2), and
B/Victoria/504/
2000
Vaccine and
circulating
strains

well-matched
inyear 1 butin
year 2 there
were 2 influenza
B strains
circulating that
were distinct
from vaccine
strain
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List of Abbreviations

ACIP

AE
AEFI
AlI/AN
AMMI

AOM
ARI
BMI
ca

CADTH

CEAFISS

CATMAT

CCDR
CDC
Cl
CIRID

CNISP

CSACI

ECDC

ECMO
ED
FFU
GBS
Gl

HA
HBV
HCW
HIV
HRR

Advisory Committee on
Immunization Practices (US)

Adverse event
Adverse event following immunization
American Indian and Alaska Natives

Association of Medical Microbiology
and Infectious Disease

Acute otitis media

Acute respitatory infection
Body mass index
Cold-adapted

Canadian Agency for Drugs and
Technologies in Health

Canadian Adverse Events Following
Immunization Surveillance System

Committee to Advise on Tropical
Medicine and Travel

Canada Communicable Disease Report

Centers for Disease Control and Prevention

Confidence interval

Centre for Immunization and Respiratory

Infectious Diseases

Canadian Nosocomial Infection
Surveillance Program

Canadian Society of Allergy
and Clinical Immunology

European Centre for Disease
Prevention and Control

Extracorporeal membrane oxygenation
Emergency department

Fluorescent focus units

Guillain-Barré syndrome
Gastrointestinal

Haemagglutinin

Hepatitis B virus

Health care worker

Human immunodeficiency virus

Hazard rate ratio

IMPACT
IWG
IQR
IRR
LAIV
LOS
LRI
LTCF
MAARI
MAE
mL
MCO
NA
NACI
NE
NML
OME
OoPV
OR
ORS
oTC
PCV7
pH1N1
PHAC
PICU
QALY
RCT
RE

International classification of diseases
Intensive care unit

Intradermal

Immune globulin E

immune globulin G

Influenza-like illness

Intramuscular

Immunization Monitoring Program, ACTive
Influenza Working Group

Interquartile range

Incidence rate ratio

Live attenuated influenza vaccine

Length of stay

Lower respiratory infection

Long-term care facility

Medically attended acute respiratory illness
Medically attended event

Millilitre

Managed care organization
Neuraminidase

National Advisory Committee on Immunization
Not estimated

National Microbiology Laboratory

Otitis media with effusion

Oral poliovirus vaccine

Odds ratio

Oculorespiratory syndrome

Over the counter

Heptavalent pneumococcal conjugate vaccine
Pandemic H1N1 2009

Public Health Agency of Canada

Paediatric intensive care unit
Quality-adjusted life year

Randomized controlled trial

Reactogenicity event
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RR Relative risk TIV-ID Trivalent inactivated influenza vaccine
RSV Respiratory Synctal Virus administered intradermally
RTI Respiratory tract infection H9 Microgram

uliP Universal Influenza Immunization

RT-PCR  Reverse transcription polymerase chain reaction _
Program (Ontario)

rRT-PCR Real-time reverse transcription

polymerase chain reaction UK United Kingdom
SAE Serious adverse event URI Upper respiratory infection
SD Standard deviation us United States

TESSy  The European Surveillance System VAERS Vaccine Adverse Event Reporting System (US)

TIV Trivalent inactivated influenza vaccine VE Vaccine effectiveness

WHO World Health Organization
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