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The National Advisory Committee on Immunization (NACI) provides the Public Health Agency of
Canada (PHAC) with ongoing and timely medical, scientific, and public health advice relating to
immunization.

In addition to burden of disease and vaccine characteristics, PHAC has expanded the mandate
of NACI to include the systematic consideration of programmatic factors in developing evidence-
based recommendations to facilitate timely decision-making for publicly funded vaccine programs
at provincial and territorial levels.

The additional factors to be systematically considered by NACI include: economics, ethics, equity,
feasibility, and acceptability. Not all NACI Statements will require in-depth analyses of all
programmatic factors. While systematic consideration of programmatic factors will be conducted
using evidence-informed tools to identify distinct issues that could impact decision-making for
recommendation development, only distinct issues identified as being specific to the vaccine or
vaccine-preventable disease will be included.

PHAC acknowledges that the advice and recommendations set out in this statement are based
upon the best current available scientific knowledge and is disseminating this document for
information purposes. People administering the vaccine should also be aware of the contents of
the relevant product monograph(s). Recommendations for use and other information set out
herein may differ from that set out in the product monograph(s) of the Canadian manufacturer(s)
of the vaccine(s). Manufacturer(s) have sought approval of the vaccine(s) and provided evidence
as to its safety and efficacy only when it is used in accordance with the product monographs.
NACI members and liaison members conduct themselves within the context of PHAC’s Policy on
Conflict of Interest, including yearly declaration of potential conflict of interest.
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EXECUTIVE SUMMARY

Since the publication of the NACI statement in 2003, there have been a series of updated
palivizumab (PVZ) guidance documents published by expert committees such as the American
Academy of Pediatrics (2014)'? and the Canadian Paediatric Society (2015)3, which have made
PVZ prophylaxis recommendations that significantly differ from current NACI guidance and
highlighted the need to reassess NACI’s recommendations. In 2016, the Quebec Institut national
d’excellence en santé et en services sociaux (INESSS) conducted a systematic literature search
to December 22, 2015 to assess the effectiveness of PVZ prophylaxis in reducing the risk of
respiratory syncytial virus (RSV)-associated complications in children in order to inform use
criteria for PVZ in the province of Québec*. The research question investigated in the INESSS
review was directly aligned with the needs of the NACI RSV Working Group (RSV WG). The
purpose of the present systematic literature review is to update the systematic review published
in 2016 by INESSS and synthesize new findings with those of the original review to inform NACI’s
updated recommendations on the use of PVZ prophylaxis in infants.

The literature review examined the evidence on the effectiveness of PVZ prophylaxis compared
to the administration of placebo or to no prophylaxis in reducing the complications associated with
RSV infection in children. The outcomes of interest included hospitalization, length of hospital
stay, stay in intensive care, length of stay (LOS) in intensive care, use of oxygen therapy, length
of oxygen therapy use, use of mechanical ventilation (MV), length of MV use, long-term sequelae
(e.g., wheezing, asthma), and mortality.

A search strategy using the INESSS methodology, devised in conjunction with a Health Canada
librarian, was used to search multiple electronic databases from December 2015 to February
2017 to identify articles of interest published in English or French. In 2019 and 2020 repeat
searches using the same strategy identified publications from February 2017 to July 29, 2020.
Two reviewers independently screened the records captured by each search and assessed the
quality of the included studies. One of the reviewers abstracted relevant data from the identified
studies with the accuracy of data abstraction verified by the second reviewer. A narrative
summary of the results of the included studies was then created and the findings compiled with
those of the original INESSS literature review.

The updated literature review on the efficacy/effectiveness of PVZ prophylaxis identified three
systematic reviews of good (2) and average (1) quality, two randomized control trials (RCTs) of
good and fair quality, 17 observational cohort studies of either fair (13), good (2) or poor (2) quality
and two case control studies of fair quality.

The updated review identified studies in mixed populations of infants, in children born prematurely
without chronic lung disease of prematurity (CLD), in infants with CLD, in infants with
hemodynamically significant congenital heart disease (hsCHD), in children with cystic fibrosis
(CF) and in infants with Down syndrome. The review did not identify any new studies involving
children living in remote communities.

As in the original INESSS literature review, the updated review did not identify any studies on the
effectiveness of PVZ prophylaxis compared to placebo or no intervention in children with serious
neuromuscular disorders affecting respiratory function, upper airway anomalies affecting
respiratory function, chronic lung disease other than that associated with prematurity or CF,
immunosuppression, or metabolic disease, or in healthy infants of multiple births with a twin or
triplet eligible to receive PVZ.
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The findings of the updated literature review were generally consistent with those of the INESSS
literature review. Differences in study design and quality make it difficult to directly compare the
studies’ findings and draw firm conclusions.

The outcome most investigated was RSV-associated hospitalizations. PVZ prophylaxis was
associated with reduction in the risk of hospitalization in mixed populations of children at risk of
severe RSV infection and in premature children without CLD, although the level of prematurity at
which PVZ is most effective is not clear. PVZ was effective in infants of 29-33 weeks gestional
age (WGA), but data on more premature infants and those over 33 wGA were not definitive.

Although an early RCT showed evidence of reduction in risk of hospitalization for RSV in infants
with CLD, subsequent observational studies have had conflicting results. PVZ was effective in
two larger studies of infants with hsCHD, but one showed protection with acyanotic heart disease
only while the other showed an effect only with cyanotic disease, and two smaller studies showed
no effect.

PVZ prophylaxis significantly reduced hospitalization risk in premature Inuit children living in
Nunavut and in Alaska. PVZ had no effect on hospitalization for RSV infection in most studies (5
of 6 studies) of infants with CF.

Three studies of children with Down syndrome suggested that PVZ may not benefit children who
do not have other high risk conditions that warrant PVZ administration, but the number
investigated was small. The number needed to treat (NNT) to prevent one RSV related
hospitalization varied widely and was influenced by patient population, location, number of
participants and RSV hospitalization rate (RSVH) in controls. NNT appeared to be lowest in
infants with CLD and highest in those with hsCHD.

The evidence base for the effectiveness of PVZ prophylaxis on other outcomes such as length of
hospital stay, admission to and duration of stay in intensive care, use of MV) is limited. PVZ did
not appear to influence severity of illness when breakthrough RSV infections requiring
hospitalization occurred, but studies may have been underpowered to detect a protective effect.

There are conflicting results on the effect of PVZ on all-cause mortality as the sample size in most
studies is too low to analyze this rare outcome. In premature infants PVZ may have an effect in
infants born at <32 wGA, but not in more mature infants. No effect was observed in infants with
CLD or hsCHD. However, these findings are based upon few studies which may have been
underpowered to detect an effect.

Studies of long term sequelae of RSV infection suggest that PVZ prophylaxis reduces the risk of
recurrent wheezing in the first few years of life, but may not have a significant impact on
persistence of recurrent wheezing in older children. PVZ also had no significant effectiveness on
long term sequelae in children with CF.
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|. INTRODUCTION
.1 Background

RSV is the most common cause of lower respiratory tract illness in young children worldwide and
infects almost all infants by 2 years of age®®. In Canada, RSV causes yearly epidemics every
winter with the RSV season typically beginning in October or November and lasting until April or
May and with most cases occurring in December to March”2.

The most common diagnoses in young children requiring RSV hospitalization (RSVH) are
bronchiolitis and pneumonia®. Hospitalization rates are highest in children < 1 year of age and
especially in the first few months of life®. Hospitalization rates per 1000 children per year in high
income countries are reported as 26.3 (95% confidence interval (Cl) 22.8-30.2), 11.3 (95% CI:
6.1 to 20.9) and 1.4 (95% CI: 0.9 to 2.0) for age groups 0-5 months, 6-11 months and 12-59
months respectively . In Canada, similar rates of 20, 10.2, and 4.8 per 1000 per year are reported
for children aged < 6 months®, <1year, and 1-3 year.

Most hospitalized children <2 years of age have no co-morbidities®'?, but higher rates and
durations of hospitalization and more intensive care unit (ICU) admissions have been found in
premature infants and in children with CLD or hsCHD?*%'%"_ Children with other lung diseases
not associated with prematurity (e.g., cystic fibrosis (CF)), other chronic conditions and
Indigenous children may also be at increased risk of severe RSV disease®. In high income
countries mortality from RSV is uncommon and usually occurs in children with significant co-
morbidities'?.

In June 2002, Health Canada approved palivizumab (Synagis™, Abbott Laboratories, Ltd., Saint-
Laurent, Quebec), a monoclonal anti-RSV antibody, for the prevention of serious lower respiratory
tract disease caused by RSV in infants at high risk of serious RSV disease. In 2003, the National
Advisory Committee on Immunization (NACI) published recommendations on the use of PVZ for
the prevention of RSV disease’®.

At that time, NACI recommended PVZ be used during the RSV season for premature infants (
<32 weeks gestational age (WGA) who would be <6 months of chronological age during the RSV
season, children <24 months of age with CLD requiring oxygen and/or medical therapy in the
previous six months or other pulmonary disorders requiring oxygen therapy, and children <24
months of age with hemodynamically significant CHD. PVZ prophylaxis could also be considered
for children born at <35 wGA who are less than 6 months of age during the RSV season and who
live in remote northern communities’.

Since the 2003 statement, NACI|I recommendations have been modified in the Canadian
Immunization Guide (CIG) but no new Statement has been issued. From 2013, in addition to the
above recommendations, the CIG states that PVZ prophylaxis may benefit selected infants
between 33 and 35 wGA who are <6 months of age at the start of the RSV season and may be
considered for infants in this gestational age (GA) group who live in rural or remote communities
according to an assessment of access to medical care (e.g., requirement for air transportation to
hospital facilities) and other factors known to increase risk. In addition, PVZ prophylaxis should
be considered for all Inuit children in northern remote communities who are younger than 6
months of age at the start of RSV season, regardless of GA.
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Since the publication of the NACI statement in 2003, there have been a series of updated PVZ
guidance documents published by expert committees such as the American Academy of
Pediatrics (2014)"? and the Canadian Paediatric Society (2015)3, which have made PVZ
prophylaxis recommendations that differ significantly from the NACI-CIG guidance and
highlighted the need to reassess NACI's recommendations.

In 2016, the Quebec Institut national d’excellence en santé et en services sociaux (INESSS)
conducted a systematic literature review to assess the effectiveness of PVZ prophylaxis in
reducing the risk of RSV-associated complications in children in order to inform use criteria for
PVZ in the province of Québec*The research question investigated in the INESSS review was
directly aligned with the needs of the NACI RSV Working Group (RSV WG).

|.2  Purpose and objectives

The purpose of this systematic literature review is to update the search used in the 2016 INESSS
systematic literature review and synthesize new findings with those of the original INESSS
literature review. These data will be used to inform NACI’s updated recommendations on the use
of PVZ prophylaxis in infants.

Il. METHODS

.1 Assessment of original INESSS systematic literature review

Prior to undertaking an update of the original INESSS systematic literature review, the RSV WG
assessed the quality of the original review to determine whether it would provide an appropriate
evidence base to inform NACI recommendations. The original INESSS systematic literature
review was assessed independently by two reviewers using A Measurement Tool to Assess
Systematic Reviews (AMSTAR)™ and the results presented to the RSV WG.

In addition, an assessment was made as to whether the Critical Appraisal Skills Programme
(CASP)'® quality appraisal methodology used to evaluate individual studies in the original INESSS
review was comparable to NACI’'s quality appraisal methodology.

1.2 Updated literature review: Research question

This updated systematic review examines the evidence on the effectiveness of PVZ prophylaxis
compared to the administration of placebo or to no prophylaxis on reducing the complications
associated with RSV infection in children.

P — Population:  Infants and children (<18 years of age)
| — Intervention:  PVZ prophylaxis
C — Comparison: Placebo or no prophylaxis

O — Outcomes:  RSV-specific complications, such as hospitalizations, length of hospital
stay, stay in intensive care, LOS in intensive care, use of oxygen
therapy, length of oxygen therapy, use of mechanical ventilation (MV),
length of MV, long-term sequelae (e.g., wheezing, asthma), and
mortality
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1.3 Search strategy

MEDLINE, the Cochrane Database of Systematic Reviews and Health Technology Assessment
(which is included in MEDLINE) and EMBASE electronic databases were searched from
December 1, 2015 until February 17, 2017 using search strategies adapted by a Health Canada
library specialist from the previously conducted INESSS literature review*.

The searches were restricted to articles published in the English and French languages. The
search was repeated, using the same strategy, for publications from February 1, 2017 to April 12,
2019 and again for publications from April 2019 to July 29, 2020. The full electronic search
strategies are presented in Appendix A.

1I.4 Identification of eligible studies

Studies retrieved from the database searches were loaded into RefWorks (ProQuest LLC, Ann
Arbor, MI) with duplicate records removed. Record screening and eligibility assessment were
performed independently by two reviewers. Records returned by the database searches were
initially screened by title and abstract for potential eligibility.

The full text of studies deemed potentially eligible after title and abstract screening, or for which
insufficient information was available to determine eligibility (e.g., no abstract), were obtained and
further reviewed for eligibility. Inclusion and exclusion criteria for the literature identification and
selection process were adapted from the criteria used in the original INESSS literature review*.

Studies were included if they met the criteria outlined in section 11.2 above and they were primary
research studies (randomized controlled trials (RTC), observational studies [cohort, case-control])
or systematic reviews of primary studies with or without meta-analysis.

Articles were excluded from review if they met one or more of the following criteria:
The study did not contain any of the outcomes of interest

Articles representing doctoral or masters theses, case series, case study, conference summaries,
economic study, clinical practice guidelines, consensus conference, health technology
assessment report; or

Non-English and non-French language publication.

Handsearching of the reference lists of included articles was performed by one reviewer to identify
additional relevant publications. Potential articles identified through handsearching were then
subjected to eligibility screening by two reviewers as described above.

1.5 Data extraction

One reviewer extracted data from the studies included for review into an evidence table using a
piloted data abstraction template designed to capture information on study design, population and
outcomes of interest. A second reviewer independently validated the abstracted data with any
disagreements or discrepancies resolved by discussion and consensus.
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1.6 Methodological quality assessment

The methodological quality of included observational studies was assessed independently by two
reviewers using the design-specific criteria by Harris et al. adopted by NACI for rating the internal
validity of individual studies (Appendix B)'®. For included systematic reviews with or without meta-
analysis, study quality was assessed using AMSTAR ™.

II.7 Qualitative synthesis

Narrative synthesis of the information extracted from the included studies was used to explore
the efficacy and effectiveness of PVZ prophylaxis for the outcomes of interest, including
summaries of the direction, size and statistical significance of reported effect estimates for various
study-defined outcomes.

These outcomes were then combined with the findings from the original INESSS review in the
Discussion section of this report. The extracted data and quality assessment for each of these
studies are presented in the evidence table in Appendix E. The outcomes from the studies
identified in the original INESSS review are summarized in Appendix F.
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[I. RESULTS

The assessment of the quality of the original INESSS systematic literature review, as well as an
assessment of the comparability of the CASP and NACI methodologies for assessing study
quality is summarized in section Ill.1.

The study identification and selection process used in the updated systematic literature review,
including study details and an assessment of methodological quality, are summarized in section
l.2.

The evidence related to the efficacy and effectiveness of PVZ prophylaxis for various RSV-
related outcomes identified in the updated literature review are summarized in section 111.3 by the
populations included in the original INESSS literature review:

mixed population (prematurity, CLD, congenital heart disease (CHD)) (section 111.3.1), premature
infants without CLD (section 111.3.2), premature infants with CLD (section 111.3.3), children with
hsCHD (section 111.3.4),

children residing in remote communities (section 111.3.5), children with CF (section [11.3.6), and
children with Down syndrome (section 111.3.7).

lII.1  Assessment of original INESSS systematic literature review

The original INESSS systematic literature review received an AMSTAR score of 7 out of 11
(Appendix C) and was considered to be of an acceptable quality by the RSV WG. In addition, the
CASP quality appraisal methodology was determined to be comparable to NACI’s quality
appraisal methodology,

so the quality of studies included in the original INESSS review was not re-assessed. Twenty-six
studies were included — 7 systematic reviews (4 with meta-analysis); 5 RCT, 13 observational
cohort studies and one case-control study.

The extracted data and quality assessment for each of the studies identified in the original
INESSS literature review has been summarized in an evidence table in Appendix F.

l1l.2 Updated literature review: Study inclusion and characteristics

The study identification, screening and eligibility assessment process is summarized visually in
Appendix D. Following removal of duplicates, database searches and subsequent hand-searches
yielded a total of 277 records retained for title and abstract screening. A total of 118 articles were
subject to full-text screening, resulting in 24 studies eligible for inclusion in the qualitative
synthesis. All included studies were English language publications.

[11.2.1 Systematic reviews

A systematic review by Robinson et al."”was an updated review of RCTs of the efficacy and safety
of PVZ in infants and children with CF. The systematic review retained only a single study but
was assessed of good quality. A later systematic review of efficacy and safety of PVZ in children
with CF'® that had 5 relevant studies was assessed of good quality.
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A third systematic review of PVZ efficacy and safety in various patient groups at risk for severe
RSV infection had 18 relevant studies and was rated as average'®. Extracted data from these
studies as well as quality ratings are presented in the evidence tables in Appendices E and F.

I11.2.2 Individual Studies

The 17 observational cohort studies included in this updated review included infants and children
from single tertiary care institutions in the United States (US)%, Israel?!, Taiwan??, and Spain?,
multicenter cohorts of CF patients in Northern Ireland?* Alberta?®and the US?%; a cohort of preterm
infants from Japan, whose initial outcomes had been previously published?’, cohorts of preterm
infants from Europe and Canada?®; preterm infants from nine Medicaid managed care programs
in the US?°; multicenter cohorts of preterm infants from Hong Kong®°, Spain®' and Italy®?,
multicenter cohorts of children with hsCHD in Taiwan®® and Argentina34; and multicenter cohorts
with Down syndrome in Spain® and Japan®.

Observational cohort studies received a fair (13), good (2) or poor (2) rating of study methodology,
based on the assessment of internal validity using the parameters outlined by Harris et al.’®. Two
RCT were identified. One, rated as good®’, presented post-hoc analysis of data on preterm infants
of various wGA without CLD from a multinational study that had previously published data on
these preterm infants as a group®.

The second was multicenter study from the Netherlands assessing the efficacy of PVZ in
prevention of asthma that was rated as fair®®. There were two case-control studies, both rated as
fair, a study of a mixed population from Canada and the US* and a study of children with CF from
two centers in France*'.

The extracted data and quality assessment for each of these studies are presented in the
evidence table in Appendix E.
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I11.3 Efficacy and effectiveness of PVZ prophylaxis by population

[11.3.1 Mixed population

The updated literature review identified five observational cohort studies, all rated as fair quality,
which compared PVZ effectiveness (PE) in cohorts separated in time. Blake et al. studied infants
born at 29 to <32 wGA. The infants were not described in sufficient detail to rule out the presence

of comorbidities, such as CLD and hsCHD; therefore, the study is included in the mixed population
20

The study by Prais et al. included children who were born extremely prematurely (<29 weeks
GA). The study excluded children with cardiac disease, but some members of the cohort had
bronchopulmonary dysplasia(BPD)?'. In a study in Taiwan, where RSV is not seasonal, PVZ was
given to infants <28 wGA with or without CLD and to infants <35 wGA with CLD as 6 monthly
doses starting at the time of initial discharge from hospital.

Outcomes were assessed at 6 months from the time of first PVZ dose, and again at 12 months
from the time of first PVZ dose, to determine if the 6 month schedule was appropriate. The control
cohort was from an earlier time but matched by propensity scoring?. In a study of infants born at
<29 wGA with or without CLD in Hong Kong, the control cohort was from the time before a PVZ
program had been started®. Priante et al. studied infants born at 29-35 wGA, some of whom had
CLD or hsCHD, before and after a change in criteria for use of PVZ*.

Lacaze-Masmonteil in an observational cohort study rated as fair, reported on infants born at <33
wGA with or without CLD during a single RSV season®'. In a study of infants admitted to hospital
with bronchiolitis, methodology rated as poor, the proportions of RSV positive infants in the PVZ
and control groups were determined?.

A test-negative case control study, methodology rated as fair, evaluated children born at < 35
wGA and < 12 months of age or <24 months of age with hsCHD or CLD hospitalized for acute
lower respiratory tract infection. PVZ administration in the 30 days prior to admission in RSV
positive cases and RSV negative controls was determined. PE was adjusted using an inverse
propensity score weight. In addition, to control for potential biases, PE against human
metapneumovirus (HMPV; a respiratory virus for which PVZ offers no protection) was also
assessed “°.

1.3.1.1 RSV-associated hospitalizations

In the overall population of the Blake et al. study, infants born at 29 to <32 wGA and not prescribed
PVZ tended toward more admissions to hospital with a positive RSV test compared to infants who
received PVZ; however, the finding was based on a small number of RSV-positive hospitalizations
(three infants in the pre-PVZ introduction cohort and one in the post-PVZ introduction cohort) and
was not significant (p=0.09)%°.

The study of Priante et al. reported a non-significant increase in hospitalization due to RSV
(RSVH) after restriction of PVZ prophylaxis, but the numbers admitted were small and there was
a higher proportion of infants with CLD or hsCHD in the post-restriction group *2. In the study by
Prais et al., receipt of PVZ in children born at <29 wGA resulted in a statistically significant
reduction in RSV-positive hospital admissions compared to non-recipients (20.0%, n=2 versus
59.3%, n=19, p=0.033)*".
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In the Taiwan study, hospitalization within 6 months of the first dose of PVZ occurred in 1.6% of
recipients, versus 10.2% of controls (p=0.002), a reduction of 86% (95% CI:36 to 97). Within 12
months, rates in the PVZ and control groups were 3.9% versus 15.7% (p=0.004), a reduction of
78% (95% CI: 40 to 92%). For infants <28 wGA the reduction was 89% (95% CI: 36 to 99)
(p=0.007) at 6 months and 80% (95%CI: 38, 93) p=0.005 at 12 months.

The authors concluded that in an area where RSV infection is not seasonal, 6 months of protection
from the time of initial discharge from hospital could be considered??. Hospitalization for RSV
occurred in 7.4% of PVZ recipients and 5.1% in non-recipients (p=0.13) in the study of Lacaze-
Masmonteil et al. PVZ recipients were of lower GA and more had CLD than non-recipients and
results were not adjusted for these confounders®'.

Lee et al. reported hospitalization for RSV in 5% in PVZ recipients and 15% in non-recipients
(p=0.096). Among those of <27 wGA, the difference was significant (8.7% vs. 33.3%, p=0.046).
Birth weight and GA were lower and the proportion with CLD higher in the PVZ recipients than
non-recipients, and were not controlled for, and the total number of RSVHs was small (2 with PVZ
and 15 without)®. In the study of infants admitted to hospital with bronchiolitis the proportion of
infants who were RSV positive was 35.5% in those who received PVZ and 57.3% in those who
did not (p=0.006).

PVZ recipients were of lower gestational at birth and higher chronological age than those who did
not receive PVZ%. In the case-control study, the adjusted PVZ effectiveness (PE) to prevent
hospitalization for RSV was 58.0% (95% CI: 43.1% to 69.0%). PVZ had no significant
effectiveness against hospitalization in the HMPV control analysis (34.7, 95% CI: -12.9% to
62.2%)*.

11.3.1.2 Length of hospital stay due to RSV

In the Blake et al. study, of the four infants born at 29 to <32 wGA admitted to hospital with a
positive RSV test, infants not prescribed PVZ prophylaxis (n=3) tended to have longer LOS in
hospital than the infant (n=1) prescribed PVZ, although this did not reach statistical significance
(14.9 days vs. 2 days, p=0.08).

In the studies by Prais et al. and Lacaze-Masmonteil et al., LOS of children hospitalized with RSV
was not reported. In the study of Chi et al., there was no significant difference in LOS for
hospitalizations occurring in the first 6 months after discharge for those who received PVZ (n=2)
and those who did not (n= 13), median 7.0 days (IQR3.5-10.5) versus 13.0 days (IQR 8.0-21.0)
respectively (p=0.31) or in hospitalizations occurring within 12 months, median 7.0 days (IQR 3.5-
10.5) versus 9.5 days (IQR 6.3-18.0) respectively (p=0.19)%.

Lee et al. also reported no significant difference in LOS between PVZ recipients (n=2) and controls
(n=15) (mean % standard deviation (SD) 0.7 + 3.7 days for PVZ recipients versus 1.1 £ 1.1 days
for controls (p=0.52)%. Narbona-Lopez reported a longer LOS in those who received PVZ (mean
+ SD = 9.2 £ 4.2 days) than in the total cohort (7.1 £ 4.1 days) (p = 0.006); infants in the PVZ
group were of lower wGA.

11.3.1.3 Admission to ICU due to RSV

In the study by Chi et al., admission to an ICU for RSV within the first 6 months after initial dose
of PVZ occurred in 0.8% of PVZ recipients and 7.1% of controls (p=0.024); at 12 months the rates
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were 0.8% and 7.9% of PVZ recipients and controls respectively (p=0.014).22. The proportions of
ICU admissions in patients hospitalized for RSV were calculated from the data presented.

For hospitalizations in the first 6 months, one of two PVZ recipients and 9 of 13 controls were
admitted to an ICU, and by 12 months the proportions were 1 of 5 and 10 of 20 (no significant
differences). Lee et al. reported ICU admission rates of 2.5% for PVZ recipients and 7.4% for
controls (p=0.436)%.

One of 2 PVZ recipients hospitalized for RSV versus 7 of 15 hospitalized controls were admitted
to ICU. In the case control study, the adjusted PE to prevent ICU admission was 62.1% (95% CI:
35.1% to 77.9%)%.

11.3.1.4 Length of ICU stay due to RSV

In the study by Chi et al., there was no significant difference in ICU LOS between PVZ recipients
and controls at 6 months (median 8.0 days (IQR 8.0, 8.0-8.0) versus 10.0 days, (IQR 4.5-13.0,
p=1.0) or at 12 months (median 8.0 days IQR 8.0-8.0) versus 9.0 days, IQR 4.0-13.0 days, p=1.0).

[1.3.1.5 Mechanical ventilation

In the first 6 months after enroliment, MV was required by none of the PVZ recipients and 3.1%
of the controls (p=0.13) in the study by Chi et al. At 12 months there were no additional infants
requiring MV?2. The proportions of hospitalized infants requiring MV were 0 of 5 for PVZ recipients
versus 4 of 20 for controls.

Lacaze-Masmonteil et al. reported MV in 0.5% of PVZ recipients and 0.4% of controls3'. Two of
23 hospitalized PVZ recipients and 9 of 17 hospitalized controls required MV (not significantly
different). In the case-control study, PE was not observed for MV (adjusted PE 31.5% (95% ClI:
-41.2% to 66.8%))*.

1.3.1.6  Mortality

In one study there were 2 RSV deaths among the 2370 who did not receive PVZ and none in the
376 who did®'. Two other studies reported no deaths?*.

.3.1.7 Long-term sequelae (wheezing, asthma)

The study by Prais et al. investigated the effects of PVZ prophylaxis on respiratory morbidity in
the first two years of life and pulmonary function and bronchial responsiveness at school age (7—
10 years of age) of children born at <29 wGA. These outcomes were analyzed by whether or not
the children had received PVZ and not by whether or not they had a documented prior history of
admission for RSV infection.

Based on parental responses to a questionnaire, the proportion of children with wheezing
episodes in the first two years of life was significantly lower in those receiving PVZ prophylaxis
compared to children who did not receive prophylaxis (26.7% versus 69.7%, p=0.008). In contrast,
there were no significant differences found between these two groups in the proportion of children
experiencing wheezing episodes at school age (4 of 30,13% versus 6 of 33, 18%, p=0.73) or
using bronchodilators and inhaled corticosteroids (p=0.71) in the year prior to pulmonary function
testing or in lung function parameters or bronchial responsiveness at school age. The lung
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function results were similar when the analysis was restricted to children born at <26 wGA, with
BPD, or with and without a family or personal history of eczema or allergic rhinitis.

[11.3.2 Premature infants without infantile chronic lung disease

There were seven studies identified in the updated literature review that compared the
effectiveness of PVZ prophylaxis to placebo or no intervention in premature infants without CLD.
Notario et al. published data from the 1996 IMpact RCT (methodology rated as good) on outcomes
in premature infants without CLD by GA categories®"*338, In another RCT, rated as fair, premature
infants who received PVZ or placebo were assessed for asthma at school age®.There were four
observational cohort studies?27-2°

The study by Farber et al., rated of fair quality, examined the effect of PVZ prophylaxis on RSVHs
in a cohort of premature infants from nine Medicaid managed care programs in Texas and
analyzed the results by wGA of infants (29-32 wGA and 33-36 WGA)?°. The study of Chi et al.,
rated as fair, reported on infants < 28 wGA assessed at 6 and 12 months after initial dose of a 6
month course of PVZ.

The control cohort was from an earlier time but matched by propensity scoring??. In the study by
Simoes et al., rated as a good quality study, the impact of PVZ prophylaxis on the subsequent
development of physician-diagnosed recurrent wheezing at 24-month follow-up was examined in
children born prematurely (<36 wGA) from multiple centres in Europe and Canada. Post hoc
subgroups were determined based on family history of asthma and atopy?®. And finally, the
Mochizuki et al. study, which was rated of fair quality, examined the effect of PVZ prophylaxis on
the incidence of atopic asthma and growth in children at 6 years of age, as well as physician-
diagnosed wheezing and respiratory outpatient visits and hospitalizations in the first 6 years of
life.

The study followed a cohort of children born at 33—35 wGA at one of 52 medical centres in Japan.
For the purposes of analysis, the study population was divided into three subpopulations: an
intention-to-treat population of all children, a per-protocol population who completed the 6-year
follow-up and an atopic asthma subpopulation who had blood collection for determination of
immunoglobin E (IgE) at 6-year follow-up. Outcomes were analyzed by whether or not children
had received PVZ and not specifically for children with and without a documented prior history of
RSV infection?’. Simoes et al. compared outcomes in PVZ recipients, none of whom had been
hospitalized for RSV, a control group without PVZ of which 33% were hospitalized for RSV and a
subgroup of the controls that had no RSVHs?. In a test-negative case control study, children born
at < 35 wGA and £12 months of age were studied. PE was adjusted using an inverse propensity
score weight*C.

1.3.2.1 Hospitalizations due to RSV

In the RCT, significant reduction in hospitalization rate with PVZ was found for infants of 28-31
WGA: 6.7% vs. 1.8%, relative risk reduction (RRR) 73.0 (95% CI: 7.7 to 95.1); 29-32 wGA: 7.7%
vs. 1.6%, RRR 79.7 (95% CI: 35.7, 96.9); 29-33 wGA: 9.1% vs. 1.8%, RRR 79.8 (95% CI: 49.0
to 94.2); 32-34 wGA: 10.8% vs. 2.0% RRR 81.8 (95% ClI: 45.4 to 96.5); 32-35 wGA: 10.1% vs.
1.8%, RRR 82.1(95% CI: 45.9 to 96.6).There was no significant reduction in the <29 wGA or the
33-34 or 33-35 WGA groups®’.

The study by Farber et al. found there were fewer RSVHSs in infants 29-32 wGA who received
PVZ compared to infants who had not received prophylaxis (3.1% versus 5.0%, p=0.04). Most of
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this difference was accounted for by infants who received 80—100% of recommended PVZ doses
(adjusted odds ratio [aOR] = 0.30, 95% CI: 0.12 to 0.78). Analyzing the data by four adherence
groups (0-25%, 30-50%, 60-75%, 80—-100%) there was a statistically significant dose-response
between adherence and reduction in hospitalization for RSV (p for trend=0.009).

In contrast, there was no statistically significant difference in RSVH in infants 33—-36 weeks GA
who did and did not receive PVZ prophylaxis (4.2% vs. 4.5%, p=0.70). In the study of Chi et al.,
there was no significant reduction in hospitalization rate in infants < 28 wGA without CLD
(reduction 70%, 95% CI: -18 to 99) at 6 months and 70 %, 95% Cl: -204 to 97) at 12 months?2. In
the case control study, the adjusted PE was 74.1% (95% CI: 56.2% to 84.7%) in premature infants
29-35 wGA aged <6 months. PE was not observed for infants <29 wGA but numbers were small
(n=33)*,

11.3.2.2 Long-term sequelae (atopic asthma, physician-diagnosed recurrent wheezing, growth
parameters)

In the study by Mochizuki et al., the prevalence of atopic asthma (defined as high serum total or
specific IgE level and recurrent expiratory wheezing) at 6 years of age in children born at 33—35
weeks’ GA was similar in children who had (31/202, 15.3%) and had not (12/66, 18.2%) received
PVZ prophylaxis (RR=0.82, 95%CI: 0.39-1.70, p=0.57). In multivariable logistic regression, the
findings were unchanged when comparing children with and without a family history of allergy?’.

Multivariate analysis in the Mochizuki et al. study also found that compared to no intervention,
receipt of PVZ was associated with reduced rates of physician-diagnosed recurrent wheezing
during the first six years of life in all three study subpopulations, but only in the subgroups of
children with a family history of allergy (intention to treat, aOR=0.48, 95%CI: 0.26-0.90; per
protocol, aOR=0.28, 0.13-0.60; atopic asthma, aOR=0.54, 0.11-0.27)%".

In contrast, the study by Simoes et al., in which post-hoc subgroups were determined based on
family history of asthma and atopy, found that it was only in premature (<36 weeks’ GA) children
without a family history of asthma (aOR=0.32, 95%CI: 0.14-0.75) or atopy (aOR=0.20, 95%CI:
0.07-0.59) in which PVZ prophylaxis in a previous respiratory season decreased the incidence of
physician-diagnosed wheezing at 24-months follow-up after study enrollment.

In children without a family history of asthma or atopy, multiple logistic regression analysis also
found increased birth weight (aOR=0.35, 95% CI: 0.15 to 0.81) and/or increasing GA (aOR=0.82,
95% CI: 0.68 to 0.98) were associated with a reduced risk of physician-diagnosed wheezing. The
Simoes et al. study also used proportional hazard regression analysis to examine the time to third
physician-diagnosed wheezing episode.

In this analysis, PVZ prophylaxis significantly increased the time to third physician-diagnosed

wheezing episode compared to children receiving no intervention (adjusted hazard ratio
(aHR)=0.33, 95% CI: 0.51 to 0.74 and aHR=0.21, 95% CI: 0.08 to 0.59, respectively), but again
only in children without a family history of asthma or atopy. In these children, greater wGA was
also associated with a longer time to third episode of physician-diagnosed wheezing?®.

The Mochizuki et al. study also found that only in the overall, intention to treat population receipt
of PVZ resulted in significantly fewer outpatient respiratory visits during the first six years of life
compared to children who received no intervention (19.0 vs. 23.9 visits/person, p=0.018).
However, the etiology underlying these respiratory visits was not determined. There was no



19 | THE EFFECTS OF PALIVIZUMAB PROPHYLAXIS ON REDUCING COMPLICATIONS
ASSOCIATED WITH RESPIRATORY SYNCYTIAL VIRUS IN INFANTS

significant difference between these two groups in the number of hospitalizations due to
respiratory disease in this same time period?’.

The study by Mochizuki et al. also found no significant differences in weight (19.4 + 3.46 kg vs.
19.5 £ 2.66 kg, p=0.83), height (112.0 £ 4.0 cm vs. 112.7 £ 5.76 cm, p=0.33), or body mass index
(15.4 £ 1.85 vs. 15.3 £ 1.26, p=0.75) between children who received PVZ prophylaxis compared
to children who did not receive prophylaxis when assessed at 6 years of age?’.

Scheltema et al. assessed otherwise healthy infants born at 32-35 wGA, who had received either
PVZ or placebo in their first RSV season, for asthma at age 6 years. Parents reported asthma,
defined as wheeze or the use of asthma medication in the past 12 months, in 14.1% of PVZ
recipients and 24.0% of placebo recipients (absolute risk reduction (aRR) 9.9%, 95% CI: 2.2 to
17.6). However the difference was significant only for those with infrequent wheeze (1-3 episodes
per year). There was no significant difference in the use of asthma medication (9.0% vs. 12.8%,
aRR 3.5% (95% CI: -2.4 to 9.9), nor in physician diagnosed asthma in the previous 12 months
(10.3% vs. 9.9%, ARR -0.4%, 95% CI: -6.5 to 5.8). Pulmonary function at 6 years of age did not
differ between the groups. Mean (SD) forced expiratory volume in 0.5 seconds were 89.1 (10.6)
with PVZ and 90.1 (11.1) with placebo; several other measurements as well as results after
administration of a bronchodilator were all similar in the two groups®®.

[11.3.3 Premature infants with infantile chronic lung disease

The updated literature review identified one observational cohort study rated?? and one case-
control study*°, both rated as fair, that examined PVZ prophylaxis in premature infants with CLD.
In the study by Chi et al., infants < 35 wGA with CLD were assessed at 6 and 12 months after the
initial dose of a 6 month course of PVZ. The control cohort was from an earlier time but matched
by propensity scoring??. The test-negative case control study evaluated children born at < 35 wGA
and <24 months of age with CLD*.

111.3.3.1 Hospitalizations due to RSV

In the study by Chi et al., RSVH rate was reduced by 86% (95% CI: 13, 96, p= 0.039) in infants
of < 35 wGA in the first 6 months after initial discharge and 79% (95% CI: 36, 93, p 0.006) at 12
months. When analyzed by GA, the reduction in rate was significant in those of <28 wGA (89%,
95% CI: 8, 99; p =0.038) at 6 months and 82%, 95% CI: 34, 95; p=0.010 at 12 months.

Reduction was not significant in those 29-35 wGA (47%, 95% ClI: -534 to 96; p=0.61 at 6 months
and 67%, 95% CI: -252 to 97; p=0.67 at 12 months) but numbers in the latter group were small
(19 PVZ recipients and 21 controls)??. In the case control study, PVZ effectiveness was not
observed in infants with CLD (33.8%, 95% CI: -31.1 to 66.6 at age <12 months and 63.8%, 95%
Cl: -9.3 to 88) age 12-24 months)*.

[11.3.4 Children with hemodynamically significant congenital heart disease

The updated literature review identified two observational cohort studies and one case-control
study, all rated as fair, that examined PVZ effectiveness in children with hsCHD. Both
observational cohort studies were of infants with hsCHD aged <1 year and the PVZ and control
cohorts were from different time periods. In one, PVZ and control groups were matched by a
propensity score®. In the other, available only as an extensive abstract, cases and controls did
not differ by wGA, birth weight or sex, but the control group had fewer infants with more severe
forms of hsCHD?34. The case control study included infants with hsCHD aged <24 months*C.
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11.3.4.1 Hospitalizations due to RSV

In the study by Chiu, hospitalization incidence rates per 1000 person-days, after matching by
propensity score, were 0.076 for PVZ recipients and 0.145 for controls. Hospitalization was
decreased by 49% in the PVZ recipients (rate ratio 0.51, 95% CI: 0.28 to 0.93, p <0.05). The
difference was significant for those with cyanotic hsCHD with a rate ratio of 0.35 (95% CI: 0.14 to
0.90, p <0.05), but not for those with acyanotic hsCHD with a rate ratio of 0.65 (95% CI: 0.29 to
1.44)%,

Soraiz et al. reported hospitalization rates of 6% in PVZ recipients and 20% in the control group,
with a risk ratio (RR) of 0.28 (95% CI: 0.08 to 0.97), p=0.043*. The number needed to treat (NNT)
to prevent one hospitalization was reported as seven. In the case control study, PVZ effectiveness
was not observed at age <12 months (15.5%, 95% CI: -141 to 44.6) or at age 12-24 months
(69.2%, 95% CI: -101.6 to 95.3)%.

11.3.4.2 Length of hospital stay due to RSV

One study looked at length of hospital stay®. There was no significant difference in hospital LOS,
either for all patients (risk 0.640 vs. 1.573 days per 1000 person-days for PVZ recipients and
controls respectively, rate ratio 0.396, 95% CI: 0.137 to 1.146) or for the subgroups with acyanotic

or cyanotic hsCHD.
[11.3.4.3 Admission to ICU due to RSV

The study by Chiu et al. reported no significant difference in admission to ICU, either for all
patients (0.030 and 0.064 per 1000 person-days for PVZ recipients and controls respectively, rate
ratio 0.426, 95% CI: 0.167 to 1.038) or for subgroups with acyanotic or cyanotic hsCHD3. Of
those hospitalized for RSV, the proportions admitted to the ICU were 7 of 18 PVZ recipients vs.
for 15 of 34 controls (no significant difference).

[11.3.5 Children residing in remote communities

The updated literature review did not identify any studies that examined PVZ prophylaxis
efficacy/effectiveness in children living in remote communities.

[11.3.6 Children with CF

The updated literature review identified one good quality systematic review'’, two fair quality
retrospective observational cohort studies?*?°, one retrospective observational cohort study of
poor quality?®® and one case control study of fair quality*’ that examined the effect of PVZ
prophylaxis compared to no intervention or placebo in children with CF.

The systematic review by Robinson et al. is an update to a previous Cochrane Database
systematic review captured in the initial INESSS literature review*?. As with the previous review,
the updated review identified the same single multicentre RCT by Cohen et al. which could not
be assessed for quality as it was published as a conference abstract and poster, but not as a
complete article. The study examined the efficacy and safety of PVZ prophylaxis versus placebo
in preventing RSVHs and mortality, as well as a number of secondary outcomes (adverse events
related to PVZ, nutritional status at 12-month follow-up, P. aeruginosa colonization) in children
with CF*3,
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The observational study by Groves et al. examined the effect of PVZ prophylaxis on RSVH rates
and long-term outcomes (lung function, growth parameters, bacterial colonization) in small
historical cohorts of CF patients in Ireland. The observational cohort by Bjornson et al. assessed
children with CF <24 months of age in Alberta who did or did not receive PVZ?.

The case-control study reported on long term outcome of children with CF aged < 36 months in a
center in France that used PVZ systematically and a center that did not use PVZ. PVZ recipients
were matched with 3 controls for year and month of birth, gender and CF genotype. All were
followed to age 3 years*'. The observational study of Fink et al. reported all-cause mortality in the
first two years of life and long term outcomes?.

Groves et al. reported on pulmonary function test results at 6 years of age in those who were
hospitalized for RSV and those who were not?*. Other long term outcomes in that study and all
long term outcomes in the other four studies were analyzed by whether or not children had
received PVZ prophylaxis and not specifically for children with and without a documented prior
history of RSVH.

111.3.6.1 Hospitalizations due to RSV

In the multicentre RCT study by Cohen et al., there were 13 (14.1%) children with CF (mean age
12.8 months) who received PVZ prophylaxis and were hospitalized compared to 14 (14.9%)
hospitalizations in the placebo group, but only one child in each group was identified as being
hospitalized due to RSV (based on a positive RSV antigen test). The calculated RR found no
significant difference between the children who did and did not receive PVZ prophylaxis in the
risk for RSVH (RR=1.02, 95%Cl: 0.06-16.09)*.

In contrast, in the study by Groves et al., the historical cohort of children who did not receive PVZ
prophylaxis (n=47) were found to be at increased risk of hospitalization for RSV infection
(RR=4.78, 1.1-20.7) and to be significantly more likely to have a RSV-related hospitalization for
lower respiratory tract infection compared to the cohort of children (n=45) who received PVZ
prophylaxis (10/47 vs. 2/45, p=0.027)%.

In the study by Bjornson et al., the rate of hospitalization for RSV was 2.7% in the PVZ group
(n=183) and 6.0% in the control group (n=84) (p=0.20). PVZ recipients had lower wGA at birth
and lower birth weight, were less likely to have siblings and more likely to be born during RSV
season. After adjustment for these confounders, the PVZ group again did not have a decreased
odds of hospitalization for RSV (Exp(B) = 0.43 [0.10-1.80], p=0.25). The PVZ group did have a
significantly lower rate of hospitalization for respiratory illness (Exp(B) = 0.23 [0.11-0.49],
p<0.0005) and it was noted that the overall rate of testing for RSV was low at 53%?%. In the case
control study there was no significant difference in hospitalization rate between PVZ recipients (2
of 40, 5%) and controls (4 of 140, 2.9%; p=0.634)*'.

11.3.6.2 Length of hospital stay due to RSV

The LOS was shorter for PVZ recipients (mean £ SD 5.66 £2.41 days) than for controls (47.00
+39.32 days; p=0.048) in the study of Bjornson et al.?*.
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[11.3.6.3 Admission to ICU due to RSV

In the study by Bjornson et al., none of the 5 admitted patients in the PVZ group and 2 of the 5
admitted patients in the control group required ICU admission (p=0.11). Of the total cohorts, 0/183
and 2/84 (2.4%) required ICU admission (p >0.05)%.

11.3.6.4 Length of ICU stay due to RSV

In the study of Bjornson et al., the mean + SD LOS in ICU was 5 + 5.66 days in the control group.
No PVZ recipients were admitted to the ICU%.

11.3.6.5 Use of oxygen therapy due to RSV

In the Cohen et al. study, one participant in the PVZ prophylaxis group and no participants in the
placebo intervention group required oxygen therapy, resulting in no significant difference between
the groups in the need for oxygen therapy*:. In the Bjornson et al. study, increased respiratory
support, either MV or supplemental oxygen, was required by 4 (80% of admitted patients) in the
PVZ group and 1 (20% of admitted patients) in the control group (p=0.06). Of the total cohorts,
2.2% of the PVZ group and 1.2% of the control group required respiratory support (p=0.58)%°. No
admitted patients required supplemental oxygen or MV in the study by Buchs et al.*'.

111.3.6.6 Mortality

Cohen et al. study examined this outcome and reported no deaths in either the PVZ or placebo
groups during the 6 months of study follow-up®®. In the study of Fink et al. there were no
differences in all-cause mortality before age 2 years between those who did or did not receive
PVZ, whether throughout the year or when restricted to the RSV seasons?.

11.3.6.7 Long-term sequelae (lung function, growth parameters, P. aeruginosa or S. aureus
colonization)

The study by Groves et al. assessed the lung function of children with CF at 6 years of age. The
study assessed lung function by measurement of the percent of predicted forced expiratory
volume in one second, (FEV+), and found no significant differences between PVZ recipients and
non-recipients (97.1% vs. 97.5%, p=0.92) or between those who had been hospitalized for RSV
and those who had not?*. Fink et al. reported no difference in percent of predicted FEV, at age 7
years between children who had or had not received PVZ (98.2%, 95% CI: 96.9-99.5 vs. 97.3%,
95% CI: 96.1 to 98.5, respectively)?.

Robinson et al. obtained additional information on the nutritional status (weight gain and weight
to height ratio) of the children with CF in the Cohen et al. study at 12-month follow-up. There were
no significant differences between the PVZ and placebo groups with respect to weight gain (2.7
kg, range: 1.1-6.3 kg vs. 2.7 kg, range: 0.3-6.9 kg) or weight to height ratio (data not provided)”.

The Groves et al. study also found no significant differences between children who did and did
not receive PVZ prophylaxis in weight (22.1 kg vs. 21.8 kg, p=0.63), height (117.2 cm vs. 116.6
cm, p=0.60), or body mass index (16.0 vs. 16.0, p=0.95) at 6 years of age?*. The study of Buchs
et al. also found no significant difference in growth parameters (weight Z scores) at 1, 2 or 3 years
of age between children who did or did not receive PVZ*'.
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The authors of the Robinson et al. systematic review also obtained additional data from the Cohen
et al. authors on the number of children colonized with P. aeruginosa in the study. There were
similar numbers with P. aeruginosa colonization in the PVZ prophylaxis (14, 15.2%) and placebo
(12, 12.8%) groups (RR=1.19, 95%CI: 0.58-2.44) at 12 month follow-up'’. Similarly, the study by
Groves et al. found no significant difference in P. aeruginosa colonization rates between PVZ
recipients and non-recipients at 6 years of age.

However, the median time to a first isolate of P. aeruginosa was significantly shorter in PVZ
recipients than in non-recipients (57 months versus 96 months, p=0.025) as was the RR of a first
P. aeruginosa isolate during the study period (RR=2.5, 1.44-4.2, p=0.001)?*. Buchs et al.
assessed age at first colonization with S. aureus and with P. aeruginosa and the percentage of
infants colonized with these organisms by 3 years of age.

There were no significant differences between PVZ recipients and controls in age at first
colonization with either organism, or in the proportion colonized with P. aeruginosa by age 3 years.
The proportion colonized with S. aureus by age 3 years was significantly higher in the PVZ group
than in the control group (97% vs. 85%, p=0.001).

The authors speculated that PVZ recipients may have had more exposure to S. aureus during
monthly clinic visits for PVZ, or that background S. aureus colonization rates may have been
different in the two separate towns where the PVZ recipients and controls lived*'. Fink et al.
reported no difference in time to first P. aeruginosa colonization between those who did or did not
receive PVZ (unadjusted hazard ratio 1.1 (95% ClI: 1.0 to 1.2); after propensity score adjustment
1.1 (95% CI: 0.96 to 1.2)%.

[11.3.7 Children with Down syndrome

The updated literature review identified two observational studies that examined PVZ prophylaxis
effectiveness in children with Down syndrome. The first, rated as fair, studied term infants age <1
year with no CLD or hsCHD. Cases were compared to a control cohort of term infants without
Down syndrome with no CLD or hsCHD, matched by sex and date of birth®. The second study,
rated as good, reported on children age <2 years with Down syndrome with or without co-
morbidities®.

11.3.7.1 Hospitalizations due to RSV

In the study of Sanchez-Luna et al., RSVH rate was higher in infants with Down syndrome than
in the control group®. Of those with Down syndrome, 1 of 33 (3%) of PVZ recipients and 9/60
(15%) without PVZ were hospitalized (p=0.075). PVZ prophylaxis was not an independent
predictor for RSVH. Kimura et al. reported a decrease in overall RSVH after PVZ prophylaxis was
approved for all children with Down syndrome but there was no difference in RSVH in those
without additional risk factors for RSV. For all children with Down syndrome aOR for those
receiving PVZ was 0.41 (95% CI: 0.18 to 0.92, p=0.03); for the group without hsCHD, aOR was
0.43, 95% (CI: 0.04, 4.26, p=0.47) and for those without any additional risk factors for RSVH aOR
was 0.68 (95% CI: 0.06, 7.73, p= 0.75)*.
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V.  DISCUSSION/SUMMARY

The updated literature review on the efficacy/effectiveness of PVZ prophylaxis in reducing
complications associated with RSV infections in infants identified three systematic reviews, two
RCT and 19 observational studies. The evidence related to the efficacy/effectiveness of PVZ
prophylaxis for various RSV-related outcomes are discussed below in relation to the findings from
the original INESSS literature review and are summarized by the high risk populations included
in the studies: mixed population (section 1V.1), premature infants without CLD (section 1V.2),
premature infants with CLD (section IV.3), children with hemodynamically significant CHD
(section 1V.4), children residing in remote communities (section 1V.5) children with CF (section
IV.6) and children with Down syndrome (section IV.7). The data from the updated literature review
and the original INESSS literature review are summarized in table format in Appendix E and
Appendix F, respectively.

V.1 Mixed population

IV.1.1 RSV-associated hospitalizations

The updated literature review identified five observational cohort studies and one test-negative
case control study, all rated as fair, that presented data on mixed populations. An observational
cohort study by Prais et al. found PVZ prophylaxis resulted in a significant reduction of 40% in
RSV-positive hospital admissions in the first two years of life in children <29 wGA, some with
CLD?". In another observational cohort study, including infants of < 28 wGA and of < 35 wGA with
CLD, PVZ reduced the RSVH by 86%%2.

Two other observational cohort studies of premature infants, some with CLD, did not find a
statistically significant reduction in RSVH with PVZ, but the PVZ groups had more high risk
patients than the control groups and rates were not adjusted for these confounders®®3!. The fifth
study reported a non-significant increase in RSVH in the untreated group but there were few
admissions and more high risk infants were untreated®. A test-negative case-control study, of fair
methodology, reported a significant PVZ effectiveness to prevent hospitalization for RSV of
58%%.

In addition, a fair quality study found PVZ recipients to be less likely to have a positive RSV test
at admission to hospital for respiratory disease compared to non-recipients in a population of
infants born at 29 to <32 wGA. However, this finding did not reach statistical significance, perhaps
because very few infants (one PVZ recipient and three non-recipients) had a positive RSV test)
and the study may have been underpowered to detect such a difference®. In another study, of
poor quality, infants admitted with bronchiolitis who had received PVZ were significantly less likely
to have a positive RSV test than non-recipients??.

The original INESSS literature review found PVZ prophylaxis associated with reductions in the
risk of RSV-associated hospital admissions of between 50-65%, based on findings from two
systematic reviews and meta-analyses of average to good quality involving children <35 weeks
GA, some with CLD or hsCHD*#, Similarly, a RCT of good quality involving children born at <35
WGA or children <24 months of age with CLD, found PVZ prophylaxis associated with a 55%
reduction in the risk of RSV-associated hospital admissions®.

An observational study of poor quality involving either children born at <33 wGA or 33-35 wGA
with CLD or requiring home oxygen found PVZ prophylaxis associated with a 60% reduction in
RSV-associated hospitalizations*. And finally a very poor quality observational study involving
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children born at either <28 wGA or at 29-32 wGA, some with CLD, found PVZ prophylaxis
associated with a 74% and 46% reduction in RSV-associated hospitalizations, respectively*’.

The findings of the updated literature review appear consistent with the conclusions reached in
the original INESSS literature review that PVZ prophylaxis is associated with reductions in the
risk of RSV-associated hospital admissions in mixed populations of infants at risk of severe RSV
infection. Differences in the health conditions of the mixed populations, study design and study
quality preclude definitive conclusions about relative benefits for different patient groups.

IV.1.2. Additional hospital outcomes due to RSV
IV.1.2.1 Length of hospital stay due to RSV

In the study by Blake et al. RSV-positive infants who had received PVZ prophylaxis tended to
have shorter LOS compared to infants who had not received prophylaxis (2.0 vs. 14.9 days), but
the finding did not reach statistical significance. Likewise, LOS was not significantly shorter in
PVZ recipients than in non-recipients in the studies of Chi et al. (7 vs. 13 days) and Lee et al. (0.7
vs. 1.1 days). The number of hospitalizations in each of these studies was low. In the study of
Narbona-Lopez, the LOS for PVZ recipients was significantly longer than in the total cohort of
infants admitted with RSV bronchiolitis (9 vs. 7 days), however the infants who received PVZ were
of lower GAZ,

In the original INESSS review, PVZ prophylaxis was associated with a significantly lower total
number of days of RSV-associated hospitalization vs. placebo in a single RCT involving children
born at <35 wGA or <24 months of age with CLD (36.4 vs. 62.6 days per 100 children). As
numbers of subjects and the admission rates differed between two groups, the study does not
provide direct information on the LOS in those who were admitted. Actual LOS calculated from
data in the publication was 7.58 days for the PVZ group and 5.91 for the placebo group (not
significantly different)®®. There was a small but significantly decreased duration of hospitalization
versus no intervention in one observational study of poor quality of children born at either <28
weeks’ GA or at 29-32 weeks’ GA, some with CLD (6 days vs. 8 days)*.

The findings do not provide an indication that PVZ has an important impact on LOS for infants
hospitalized for RSV, but may be underpowered to detect such an effect.

IV.1.2.2 Admission to and LOS in an ICU due to RSV

The updated literature review identified three studies that examined the effect of PVZ prophylaxis
on admission to ICU or ICU LOS due to RSV. Admission to ICU occurred in 0.8% of PVZ recipients
and 7.1% of controls (89% reduction, p=0.024) in the study of Chi et al. and in 2.5% of PVZ
recipients and 7.4% of controls (p=0.436) in the study of Lee et al. In the case-control study, PVZ
effectiveness to prevent ICU admission was significant at 62%*°. Of those hospitalized for RSV,
the proportions admitted to ICU were one of two and 9 of 13 in the PVZ and control groups
respectively?? and one of two and 7 of 15 respectively®.

The original INESSS literature review identified three studies that examined ICU admission rates:
an RCT of good quality®®, a historical cohort study of very poor quality*’, and two of the studies
rated high quality identified in a systematic review and meta-analysis of good quality**. The meta-
analysis and the RCT found PVZ prophylaxis associated with significant 50% (RR=0.50, 95% CI:
0.30 to 0.81) and 57% (RR=0.43, 95% CI: 0.21 to 0.90) reductions, respectively in the risk of
admission to an ICU due to RSV in PVZ recipients compared to placebo® 4. In the IMpact study,
the proportion of children hospitalized with RSV who were admitted to ICU was 27% in the PVZ
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group and 28% in the placebo group. The observational cohort study found no significant
difference in the proportion of children admitted to the ICU due to RSV between children who
received PVZ prophylaxis (9/71, 13%) and children who received no intervention (33/161, 20%)
(RR=0.62, 95% CI: 0.31 to 1.22)*".

The updated literature review identified one observational cohort that reported ICU LOS. There
was no significant difference in duration between PVZ recipients (8 days, n=1) and controls (10
days n=9) ?2. The original INESSS literature review did not identify studies that reported length
ICU stay. The IMpact study reported the total number of ICU days per 100 children in PVZ and
placebo recipients. PVZ recipients had a significantly higher number of ICU days per 100 children
compared to placebo recipients (13.3 vs.. 12.7 p=0.023)%,

IV.1.2.3. Use of and duration of use of MV due to RSV

The updated literature review identified three studies that examined the effect of PVZ prophylaxis
on use of MV due to RSV. In two observational studies there were no significant differences
between PVZ recipients and controls in the proportions of the total groups or the proportions of
patients hospitalized for RSV infection that required MV, but numbers in both studies were
small?>31. In the case-control study, PVZ was not effective in preventing need for MV4°.

The original INESSS literature review identified three studies that examined the use of MV due to
RSV: two of the studies of high quality identified in the systematic review and meta-analysis by
Andabaka et al., the IMpact RCT, and the historical cohort study by Pedraz et al.*34447 The results
from all three analyses found no significant difference in the use of MV due to RSV in children
who received PVZ prophylaxis compared to children who received placebo or no intervention.

There were no studies in the updated review or the original INESSS literature review that
addressed duration of MV. One study in the original INESSS review, the IMpact RCT, found
children receiving PVZ prophylaxis had a total of 8.4 days of MV /100 children compared to 1.7
days/100 children in placebo recipients, but the difference was not statistically significant
(p=0.210).

There is no evidence that PVZ has an effect on need for MV in high risk children with RSV
infection, but studies may have been underpowered to detect this outcome.

I\VV.1.2.4 Duration of oxygen therapy due to RSV

There were no studies identified in the updated literature review that examined the effect of PVZ
prophylaxis on the duration of oxygen therapy due to RSV.

The only study identified in the original INESSS literature review that examined need for oxygen
therapy was again the IMpact RCT involving children born at <35 wGA or <24 months of age with
CLD. This study found children receiving PVZ prophylaxis required significantly fewer total days
of oxygen therapy per 100 children than placebo recipients (30.3 versus 50.6, p<0.001).

These results suggest that PVZ has a significant effect in reducing the overall rate of ICU
admissions by 50-60% in high risk populations. Although numbers are small, it appears that for
breakthrough RSV infections in PVZ recipients that require hospitalization, severity of illness, as
manifested by need for ICU admission, ICU LOS and need for MV is not impacted by PVZ.
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IV.1.3 Mortality

Three studies identified in the updated literature review reported on mortality. In one study there
were 2 RSV-related deaths in 2370 patients in the control group and none in 376 patients who
received PVZ?®', The other two studies reported no deaths?2*°

The original INESSS literature review identified four studies that examined all-cause mortality that
come to conflicting results: the systematic review and meta-analysis by Andabaka et al. that
included data from three RCT#; the systematic review and meta-analysis by Checchia et al.*,
involving children <35 wGA, some with CLD or CHD that included data from the same 3 RCT plus
4 cohort studies; the RCT involving children born at <35 wGA or <24 months of age with BPD%,;
and the historical cohort study involving children born at <32 wGA, some with CLD*. In the
historical cohort study, all-cause deaths were 6 in 1919 PVZ recipients and 22 in 1583 non-
recipients (p<0.001)*.

Of the other three analyses, only the meta-analysis of Checchia et al. found PVZ prophylaxis to
be associated with a significant reduction in all-cause mortality compared to children who received
placebo or no intervention (OR=0.30, 95% CI: 0.17 to 0.55, p<0.001). In contrast, the meta-
analysis from Andabaka and the RCT found PVZ prophylaxis to be associated with non-significant
RR reductions in all-cause mortality of 0.69 (95% CI: 0.42 to 1.15) and 0.40 (95% CI: 0.11 to
1.48), respectively.

Checchia et al. also reported on RSV-related deaths: 3 of 6358 in the PVZ group and 2 of 6162
in the no prophylaxis group (OR, 1.22; 95% CI: 0.20 to 7.38). In the RCT, two deaths in the PVZ
group and none of in the placebo group occurred during hospitalization for RSV?32. In the historical
cohort study there were no RSV-related deaths in PVZ recipients and one RSV-related death in
the control group®’.

These studies indicate conflicting results on the effect of PVZ on all cause mortality in high risk
infants with RSV. RSV-related deaths were rare in both PVZ recipients and those who did not
receive PVZ.

IV.1.4 Long-term sequelae

The updated review identified a single study of fair quality that suggests PVZ prophylaxis may
reduce wheezing in the short term (first two years of life), but may not have a significant impact
on longer term outcomes?'. The study found that significantly fewer children born at <29 wGA
who received PVZ prophylaxis had wheezing episodes during the first two years of life compared
to similar children who did not receive prophylaxis.

In contrast, by the time these children had reached school age (7—10 years of age), there were
no significant differences between these two groups in the proportion of children experiencing
wheezing episodes, or using bronchodilators and inhaled corticosteroids at school age, or in lung
function parameters or bronchial responsiveness at school age. The lung function results were
similar when the analysis was restricted to children born at <26 wGA, with CLD, or with and
without a family or personal history of eczema or allergic rhinitis.

The original INESSS literature review did not identify any studies that examined this outcome in
a mixed population. Therefore, the evidence on the effect of PVZ prophylaxis on long-term
sequelae of RSV infection in a mixed population is very limited. No clear conclusions can be
drawn.
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IV.2 Premature infants without infantile chronic lung disease
IV.2.1 RSV-associated hospitalizations

The updated review identified four studies that examined this outcome. A retrospective cohort
study of fair quality by Farber et al. found fewer RSVHs in the first RSV season in infants 29-32
wGA who received PVZ compared to infants receiving no prophylaxis,

with additional analysis suggesting most of the effect was accounted for by infants with higher
adherence to prophylaxis (receipt of 80-100% of recommended doses).

The same study found no statistically significant difference in RSVH in infants 33-36 wGA who
did and did not receive PVZ prophylaxis. However, use of and adherence to PVZ prophylaxis in
infants born at 33-36 wGA was quite low?®. Notario et al. analyzed data from the IMpact RCT
(rated as good) for premature infants without CLD and reported that PVZ resulted in significant
reductions in hospitalization rates for RSV for infants of 28-31 wGA (73%), 29-32 wGA (80%), 32-
34 wGA (82%), and 32-35 WGA (82%), but not for those <29 wGA or 33-35 wGA?.

In an observational study rated fair, PVZ prophylaxis did not significantly reduce RSVH rate for
infants of < 28 wGA?2. In a case-control study rated as good, PVZ effectiveness for prevention of
RSVH was 74% in premature infants of 29-35 wGA. Effectiveness was not observed in those <29
WGA but the numbers were small“°.

The original INESSS literature review identified seven studies that examined the effect of PVZ on
RSVH in premature infants without CLD: a systematic review and meta-analysis of average
quality*®, three RCTs of good®® to average quality*®4°, and three cohort studies of either good®°,
average®', or poor quality®2.

The systematic review and meta-analysis found that compared to no prophylaxis, PVZ use was
associated with 72% fewer RSVHs in infants born at <32 wGA and 74% fewer in infants born at
32-35 wGA. A similar significant protective effect of PVZ prophylaxis was found in the three RCTs
of infants born at <32 wGA (74, 47%)3%%8, 32—-35 wGA (72%)%*, and 33-35 WGA (82%)*°.

The historical cohort studies cited in the original INESSS review had conflicting results about the
impact of PVZ prophylaxis on RSVHs in premature infants. PVZ prophylaxis was found to
significantly reduce RSVHSs, in cohorts of children born at <30 wGA (1.1% vs. 13.6%5% and 32-34
wGA (55% reduction)®' but was not significantly effective in other cohorts of children born at 32—
34 wGA®" and 32-35 wGA®,

The finding of significant PVZ effectiveness in reducing RSV associated hospitalizations in infants
29-33 wGA in the studies identified in the updated review is consistent with the findings from the
systematic review and RCTs identified in the original INESSS literature review. Three studies
suggested lack of effect in infants of <29 wGA but this may be the result of small numbers of
infants without CLD in this very premature group?237:40,

The conflicting results for infants over 33 wGA are difficult to interpret, but may in part be due to
differences in study design and methodology. However, in general, it appears there is evidence
in support of the effectiveness of PVZ in reducing RSV associated hospitalizations in children
born prematurely, although the level of prematurity at which PVZ is most effective is not entirely
clear from the present findings.
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IV.2.2 Mortality

There were no studies identified in the updated literature review that examined the effect of PVZ
prophylaxis on mortality in this population.

The only study identified in the original INESSS literature review that examined all-cause mortality
in this population was the systematic review and meta-analysis of average quality by Checchia et
al.*®. In each group of premature infants, the meta-analysis consisted of data from three studies
(two of the studies were common to both wGA groups). In infants born at <32 wGA, PVZ recipients
had a significantly reduced risk of all-cause mortality (OR=0.25, 95% CI: 0.13 to 0.49, p<0.001)
compared to recipients of placebo or no intervention, while in infants born at 32-35 wGA, the
difference was not significant (OR=0.22, 95% CI: 0.03 to 1.89, p=0.085). RSV-related mortality
was not determined.

Therefore, it is possible that PVZ prophylaxis may have an effect on all-cause mortality in infants
born at <32 wGA, but not at prematurity of 32—35 wGA. However, these findings are based upon
few studies which may have been underpowered to detect difference in mortality in the less
premature infants.

IV.2.3 Long-term sequelae

IV.2.3.1 Recurrent wheezing and atopic asthma

The updated literature review identified one RCT®® of fair quality and two cohort studies of good?®
and fair?” quality that examined rates of physician-diagnosed wheezing in children who had and
had not previously received PVZ prophylaxis. The RCT was a follow-up to the study by Blanken
et al. referred to below. Otherwise healthy premature infants of 32-35 wGA received PVZ or
placebo in their first RSV season. At 6 years of age there were no differences in receipt of
medications for asthma or physician diagnosed asthma in the preceding year and no difference
in results of pulmonary function tests.

Significantly more parent-reported wheezing occurred in the placebo group than the PVZ group
but this was only significant in those reporting infrequent wheezing (1-3 episodes per year)®. In
the study by Simoes et al., children born at <36 wGA and <36 months of age at enrollment who
received PVZ prophylaxis in a previous respiratory season had a significantly decreased
incidence of physician-diagnosed wheezing at 24-months after study enrollment and a
significantly longer time to a third physician-diagnosed wheezing episode compared to children
receiving no intervention, but only in children without a family history of asthma or atopy.

There was no significant difference in these outcomes in children with a family history of asthma
or atopy?®. The study by Mochizuki et al. of children born at 33—35 wGA found that children who
had received PVZ prophylaxis had reduced rates of physician-diagnosed recurrent wheezing
during the first 6 years of life compared to children who had not received prophylaxis. However,
this association was found only in the subgroups of children with a family history of allergy. The
study also found the prevalence of atopic asthma (defined as recurrent wheezing plus a high total
or specific level of IgE) at age 6 years to be similar in children who had received PVZ compared
to those who received no intervention, regardless of family history of allergy?’.

The original INESSS literature review identified three studies that examined the effect of PVZ
prophylaxis on the risk of wheezing in the first year of life: an average quality RCT*® and two
cohort studies of poor®® to average® quality. The Yoshihara study was an earlier report on the
cohort described in the publication by Mochizuki et al. referred to above. One study (Blanken)
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investigated parent-reported wheezing only, while the other two investigated physician-diagnosed
wheezing.

All three studies found that PVZ prophylaxis in otherwise healthy premature infants born at 33—
35 wGA*®3 or <35 wGA® resulted in a significant reduction (46-66%) in the risk of recurrent
wheezing in children in the first one*?, two>® or three® years of life. In the study of Blanken et al.
the actual proportion of days with wheeze in the first year of life was 1.8 % with PVZ vs. 4.5% with
placebo?.

Therefore, it appears PVZ prophylaxis may have an impact in reducing the incidence of recurrent
wheezing in young children in the first few years of life, but this effect may not persist. The findings
are contradictory as to the relative impact of PVZ prophylaxis versus a family history of atopy on
persistence of recurrent wheezing in older children. It also is not clear whether PVZ may be more
effective in having a long term impact in infants with more extreme prematurity, as no data were
found.

vV.2.3.2 Growth parameters

The updated review identified only one fair quality study that assessed parameters of growth
(weight, height, body mass index) at 6 years of age in children born at 33-35 wGA?’. The study
found no significant differences in these outcomes between children who received PVZ compared
to children who received no intervention. The INESSS literature review did not report on this
outcome.

IVV.3 Premature infants with infantile chronic lung disease
IV.3.1 RSV-associated hospitalizations

The updated literature review identified one observational cohort study?> and one case control
study*°, both rated as fair, that examined the effect of PVZ prophylaxis on RSVH in premature
infants with CLD. In the study of Chi, rate of RSVH was reduced 86% in infants born at <35 wGA
in the first 6 months after initial hospital discharge. By GA, reduction was significant for those of
<28 WGA (89%) and not those 29-35 wGA, but numbers in the latter group were small?2,
Significant reduction was not observed in the case-control study of infants <35 wGA and <12
months or 12-24 months of age*°.

The INESSS literature review identified three studies examining this outcome: a good quality
RCT?*® and two observational studies of poor®® and very poor*” quality. The RCT involving children
born at <35 wGA and <24 months of age found PVZ recipients had a reduced risk of RSV-
associated hospitalization compared to infants who received placebo (RR=0.60, 95% CI: 0.40 to
0.95)%. Similarly, the observational studies of lower quality involving children born at <32 wGA
both found PVZ prophylaxis to be associated with a reduced risk of RSV-associated
hospitalization (RR=0.15, 95% CI: 0.05 to 0.49, p<0.01)% and (RR=0.28, 95% CI: 0.14 to 0.58,
p<0.007)*.

The results suggest that PVZ prophylaxis may provide a reduction in the risk of RSV-associated
hospital admissions in this population, but the evidence is inconsistent and does not clearly
identify a level of prematurity which would derive benefit.
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I\V.3.2 Mortality

There were no studies identified in the updated literature review that examined the effect of PVZ
prophylaxis on mortality in premature infants with CLD.

In the INESSS review, the meta-analysis of average quality by Checchia et al. showed no
observed effect of PVZ vs. no intervention/placebo (0.22% vs. 0.34%; Peto OR, 0.83; 95% CI:
0.13 to 5.25), on all-cause mortality but there were only 3 events in the prophylaxis group and 2
events in the placebo/no intervention group. RSV-related mortality was not determined for this
group®.

I\VV.4 Children with hemodynamically significant congenital heart disease
IV.4.1 RSV-associated hospitalizations

Three studies were identified in the updated literature review that examined the effectiveness of
PVZ prophylaxis in children with hsCHD, two observational cohort studies of fair quality of infants
<1year of age®*3* and one case control study of fair quality of infants age <24 months*°. Chiu et
al. observed significant reductions of 49% for all cases and 65% for the subgroup with cyanotic
hsCHD but a nonsignificant reduction of 35% for those with acyanotic disease®. A significant RR
of 0.28 (72% reduction) in hospitalization for all cases of hsCHD was reported in a small study by
Soraiz®*. In the case-control study, significant PVZ effectiveness was not observed, either in the
first or the second year of life*°.

The original INESSS literature review identified one good quality RCT*® and one poor quality
cohort study®” that examined this outcome. In the RCT, children with hsCHD and <24 months of
age at the start of the RSV season who received PVZ prophylaxis had a significant relative
decrease (RD) in hospitalizations due to RSV compared to children receiving placebo (RD=45%,
p=0.003).

This significant relative decrease in hospitalizations was also seen in children with acyanotic CHD
(RD=58%, p=0.003), but not in children with cyanotic CHD (RD=29%, p=0.285). The cohort study
by Harris et al. did not find PVZ prophylaxis to result in a significant reduction in RSV-associated
hospitalizations compared to no intervention in children with CHD who were born at <36 w GA
and <24 months of age at the start of the RSV season (RR=0.58, 95% CI: 0.21 to 1.65), but the
rate of hospitalization for RSV in the control population was very low (2.9%)’.

These studies show conflicting results on the protective effect of PVZ on hospitalization for RSV
in infants with hsCHD. The two studies that did not show a significant effect*>5” had smaller
numbers of participants than two larger studies that showed 45-49% risk reduction®*%. One of
these studies showed significant protection in children with cyanotic heart disease but not in those
with acyanotic heart disease®, but the other showed the opposite®. The reasons for these
discrepancies are not evident.

IV.4.2 Additional hospital outcomes due to RSV
IV.4.2.1 Length of hospital stay due to RSV

In the study of Chiu et al., the LOS was not significantly different in patients who did or did not
receive PVZ, either for the total group or for those with cyanotic or acyanotic hsCHD®.

In the original INESSS review, the RCT involving children with hsCHD and <24 months of age at
the start of the RSV season found PVZ recipients to have a significant relative decrease in the
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total number of days/100 children in hospital due to RSV compared to placebo recipients
(RD=56%, p=0.003)%. LOS for those admitted was not reported. Mean LOS calculated from the
data provided was 10.8 days for PVZ recipients and 13.3 days for placebo, not significantly
different.

IV.4.2.2 Admission to and LOS in ICU due to RSV

Chiu et al. reported no significance differences in rates of admission to ICU in those who received
PVZ and those who did not, either for the total group or for those with cyanotic or acyanotic
hsCHD®. The proportions of those hospitalized for RSV who required ICU admission were also
not significantly different.

In the original INESSS review, the RCT by Feltes et al. and the cohort study by Harris et al.
examined ICU admission rates. In children with hsCHD aged <24 months, the RCT found that
compared to placebo recipients, PVZ recipients had a relative decrease in the number of
admissions to ICU but the reduction was not significant (RD=46%, p=0.094).

Harris et al. also found that compared to no intervention, children with CHD who were born at <36
WGA and =24 months of age who received PVZ had a relative decrease in admissions to an ICU
due to RSV (RD=86%) but the reduction was not significant®. In both studies, the proportions of
hospitalized infants admitted to ICU were not significantly different in the groups that received
PVZ and those that did not.

In the RCT there was a relative decrease in the total number of days/100 children in an ICU due
to RSV; however, the reduction was not significant (RD=78%, p=0.80)%. In the cohort study the
mean ICU LOS was decreased from 14.9 to 10 days but difference was not significant®’.

IV.4.2.3 Use of MV due to RSV
The updated review found no new studies that addressed this outcome.

In the original INESSS review, the RCT by Feltes et al. found no significant difference in the use
of MV, reported as total days/100 children, between children with hsCHD and <24 months of age
at the start of the RSV season who received PVZ compared to placebo recipients (RD=41%,
p=0.282)%.

IV.4.2.4 Duration of oxygen therapy due to RSV
The updated review found no new studies that addressed this outcome.

In the original INESSS review, the RCT by Feltes et al. found that compared to placebo, children
with hsCHD and <24 months of age at the start of the RSV season who received PVZ prophylaxis
had significantly fewer total days/100 children on oxygen therapy (RD=73%, p=0.014)%*.

These results suggest that for children with hsCHD who are hospitalized with RSV infection,
having received PVZ does not affect the severity of illness, as manifested by hospital LOS, ICU
admission, ICU LOS, or need for MV, although the number of studies is small.

IVV.4.3 Mortality
The updated review found no new studies that addressed this outcome.

In the original INESSS review, both the RCT by Feltes et al. and the cohort study by Harris et al.
examined all-cause mortality in this population®*°’. In the RCT, there was no significant difference
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in all-cause mortality between children with hsCHD and <24 months of age at the start of the RSV
season who received PVZ compared to placebo recipients (RR=0.79, 95% CI: 0.45 to 1.38). In
children with CHD who were born at <36 weeks GA and <24 months of age at the start of the RSV
season, the Harris et al. study reported one death in the no intervention group and no deaths in
PVZ prophylaxis group. The RCT reported deaths from RSV in 2 of 639 PVZ recipients and 4 of
648 controls (p=0.46)%.

I\VV.5 Children residing in remote communities
IV.5.1 RSV-associated hospitalizations

There were no studies identified in the updated literature review that examined the
efficacy/effectiveness of PVZ prophylaxis in children living in remote communities.

The original INESSS literature review identified two cohort studies of poor quality that examined
this outcome®®°°. The Banerii et al. study included Inuit children from Nunavut, Canada who were
born at either <36 wGA and/or had significant cardiac or respiratory disease and were <6 months
of age at the start of the RSV season. Children who received PVZ had significantly fewer RSV-
associated hospitalizations (2/91, 2.2%) compared to PVZ eligible children receiving no
intervention (5/10, 50%) (OR=0.04, 95% CI: 0.008 to 0.26, p=0.0005)%.

As not all PVZ eligible infants were identified, the actual reduction rate is likely to be less than that
reported. In the study by Singleton et al., RSV-associated hospitalizations were assessed in
Alaskan Aboriginal children before and after introduction of a PVZ program for high risk infants.
There was a significant reduction in RSV-associated hospitalizations in infants born at <36 wGA
(RR=0.34, 95% CI: 0.17 to 0.68, p<0.001).

After the PVZ program introduction, among high-risk infants the rate of first RSVH was 0.55 per
1000 PVZ protected days and 1.07 per 1000 unprotected days (relative rate, 0.52; 95% CI, 0.28
to 0.93). The NNT to prevent one RSV-related hospitalization was reported as 3.4.

Although Inuit children residing in remote northern communities are known to be at high risk of
hospitalization for RSV®®%°, data on PVZ effectiveness to prevent hospitalization in this group is
very limited, with there being no published data in healthy term infants.

V.6 Children with CF

IV.6.1 RSV-associated hospitalizations

The updated literature review identified a systematic review of good quality'’, which included a
single multicentre RCT*®, and three retrospective observational studies of fair quality>*2°4!. The
study by Cohen et al. found no significant difference in RSV-related hospitalizations in children
with CF who received either PVZ prophylaxis or placebo®®. However there were few
hospitalizations in either group (PVZ n=13; placebo n=14) and only one child in each group was
hospitalized due to RSV.

In contrast, the study by Groves et al. found that children who did not receive PVZ prophylaxis

were at increased risk of RSV infection and significantly more likely to have a RSV-related
hospitalization compared to children who received PVZ prophylaxis (21.3% vs. 4.4%)?. In the
study by Bjornson et al. hospitalization rate was 2.7% for PVZ recipients and 6.0 % for controls
(p=0.20).
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After adjustment for confounding factors, the hospitalization rate for RSV was not significantly
less in children who received PVZ than in those who did not. However there was a significantly
reduced rate of hospitalization for respiratory illness in the PVZ recipients, and overall testing rate
for RSV was low at 53%%°. Buchs et al. in a case-control study, found no significant reduction in
hospitalization for RSV between the PVZ (5%) and control (2.9%) groups*'.

The original INESSS literature review identified three studies that examined this outcome. A
systematic review by Robinson et al. rated of good quality, identified the same multicentre RCT
by Cohen et al., that was identified in the updated systematic review of Robinson in 201642, The
other two studies were observational cohorts of poor quality®'®2. These observational studies
found non-significant benefits of PVZ prophylaxis compared to no intervention on subsequent
RSV-related hospitalizations.

No firm conclusions on the effectiveness of PVZ prophylaxis in reducing the risk of RSV-
associated hospitalizations in children with CF can be drawn from the findings of these studies.
Only the observational study of Groves et al. found a significant preventive effect of PVZ
prophylaxis on RSV-associated hospitalizations. The rate of RSVH in the control group in that
study was very high and the number of participants was small.

I\V.6.2 Additional hospital outcomes due to RSV
IV.6.2.1 Length of hospital stay due to RSV

One study identified in the updated literature review examined the effect of PVZ on the duration
of hospitalization due to RSV in children with CF. The mean duration of hospitalization was
significantly less in the PVZ recipients (5.7 2.4 days) than in the controls (47 + 39 days),
p=0.0482%.

The original INESSS literature review identified one study of poor quality that examined this
outcome®'. The small (n=35-40 participants per group) historical cohort study of children with CF
did not find a significant difference in the median number of days of hospitalization due to RSV in
PVZ recipients (11, interquartile range: 3—-14) compared to children receiving placebo (13,
interquartile range: 2—14) (OR=0.46, 95% CI: 0.16 to 1.31°".

IV.6.2.2. Admission to ICU due to RSV

In the updated literature review, one study assessed this outcome. None of 183 PVZ recipients
and 2 of 84 controls were admitted to ICU because of RSV. Of patients hospitalized for RSV, 2 of
5 patients in the control group required ICU admission?®.

IV.6.2.3 Use of oxygen therapy or MV.

The study by Cohen et al. identified by both the original INESSS literature review and the updated
literature review, examined the effect of PVZ prophylaxis on the use of oxygen therapy due to
RSV in children with CF. No significant difference between the groups was found in the need for
oxygen therapy; however, the number of outcomes was small (PVZ prophylaxis group, n=1;
placebo intervention group, n=0)17. In the study of Bjornson, increased respiratory support, either
MV or oxygen therapy, was required by 2.2 % of PVZ recipients and 1.2% of the control group
(p=0.58)25. In the study by Buchs, no patients required supplemental oxygen or MV41.
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I\V.6.3 All-cause mortality

Both the original INESSS literature review and the updated review identified the same, single
multicentre RCT study that examined the effectiveness of PVZ in reducing all-cause mortality in
children with CF*3. There were no deaths identified in either group during the 6 months of follow-
up during the study. Another study found no differences in all-cause mortality in the first 2 years
of life among children who did or did not receive PVZ?5.

IV.6.4 Long-term sequelae
V.6.4.1 Lung function

The updated literature review identified two studies that looked at lung function in children with
CF. In the small historical cohort study of Groves et al., no significant difference in lung function
(as assessed by measurement of FEV+) between children with CF who had and had not received
PVZ was found on follow-up assessments at 6 years of age?. A second study found no
differences in FEV, at age 7 years?®. The original INESSS literature review did not identify any
studies examining this outcome.

IV.6.4.2 Growth parameters

The Groves et al. study found no significant differences in growth parameters (weight, height,
body mass index) at 6 years of age between children who did and did not receive PVZ
prophylaxis?*. This is consistent with the findings from the Cohen et al. study identified in both the
original and updated literature reviews in which there were no significant differences between the
PVZ and placebo groups at 12 month follow-up with respect to weight gain or weight to height
ratio*®. The case control study of Buchs et al. also found no significant difference between PVZ
recipients and controls in growth in the first 3 years of life.

IV.6.4.3 P. aeruginosa and S. aureus colonization

In the updated literature review, the study by Cohen et al. found no statistically significant
differences in the numbers of children with P. aeruginosa airway colonization in children receiving
PVZ compared to those receiving placebo at 12 months follow-up *3. In the study by Groves et
al., the median time to a first isolate of P. aeruginosa was significantly shorter in PVZ recipients
than in non-recipients and the RR of a first isolate during the study period was also significantly
increased in PVZ recipients.

However, at follow-up at 6 years of age there was no significant difference in chronic P.
aeruginosa colonization rates between the two groups?. Buchs et al. reported that PVZ
prophylaxis had no significant effect on age at first colonization with P. aeruginosa or S. aureus
or in the proportion of children colonized with P. aeruginosa by age 3 years. The proportion of
infants colonized with S. aureus by age 3 years was significantly increased in the PVZ recipients
(97%) in comparison to controls (85%). Fink et al. reported no difference in age at first P.
aeruginosa colonization in children who did or did not receive PVZ26,

The results from these studies appear consistent with no significant differences in the longer term
sequelae examined between children with CF who have and have not received PVZ prophylaxis.
However, the number of children studied is small.
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I\VV.7 Children with Down syndrome
IV.7.1 RSV-associated hospitalizations

The updated literature review identified two studies of PVZ prophylaxis in children with Down
syndrome. A small observational cohort study of fair quality examined the effect of PVZ
prophylaxis in reducing RSV-associated hospitalizations in infants with Down syndrome and
without other criteria for PVZ administration.

Hospitalization rate was not significantly different in those who received PVZ and those who did
not, but the numbers of patients in each group were small (PVZ n=33; control n=60)®. The second
study, of good quality, reported on children with Down syndrome with and without co-morbidities
and found no significant effect of PVZ in children without co-morbidities®®.

The original INESSS literature review identified a single cohort study of poor quality that examined
the effectiveness of PVZ prophylaxis in reducing RSV-associated hospitalizations®?. In this study,
children <24 months of age and diagnosed with Down syndrome were identified from a Canadian
PVZ registry and compared to a cohort of children of the same age and diagnosed with Down
syndrome identified from a Dutch birth registry (no receipt of PVZ).

After adjusting for hsCHD, insignificant CHD, GA, and birth weight, the analysis found that
compared to no intervention receipt of PVZ was associated with a statistically significantly 72%
reduction in RSV-associated hospitalizations (incidence rate ratio [IRR]=3.63 95% CI: 1.52 to
8.67, p=0.002). Significant reduction in hospitalization was also found when the analysis was
restricted to children with at least one standard risk criteria for RSV prophylaxis (hsCHD, born at
<35 wGA, CLD) (IRR3.39 (1.02-11.25).

However, when the analysis was restricted to children with no standard RSV risk criteria, the
difference in RSV-associated hospitalizations between children receiving PVZ prophylaxis and
children receiving no intervention was not significant (IRR=6.57 95% CI: 0.70 to 62.16).

I\VV.7.2 Additional hospital outcomes due to RSV
IV.7.2.1 Duration of hospital stay due to RSV

The Yi et al. study found that there was no significant difference in average number of days of
hospital stay due to RSV in PVZ recipients compared to children receiving no intervention (6.4
versus 12.4 days, p=0.48)%3.

IV.7.2.2  Admission to and duration of stay in ICU due to RSV

In the Yi et al. study, none of the 532 children who received PVZ prophylaxis were admitted to an
ICU, while in the 233 without PVZ there were 4 admissions to an ICU for an average of 10.3 days.
The authors were unable to determine whether there was a significant difference in the risk of
ICU admission and duration of stay between these children and children who received no
intervention.

IV.7.2.3 Use and duration of MV due to RSV

The Yi et al. study also had no children who received PVZ prophylaxis requiring MV, while in the
group without PVZ there were 4 children who required MV for an average of 10.3 days. No
determination could be made of the risk of the use and duration of MV between these children
and children who received no intervention.



37 | THE EFFECTS OF PALIVIZUMAB PROPHYLAXIS ON REDUCING COMPLICATIONS

ASSOCIATED WITH RESPIRATORY SYNCYTIAL VIRUS IN INFANTS

IV.7.2.4  Use and duration of oxygen therapy due to RSV

The Yi et al. study found that children who received PVZ prophylaxis had significantly less use of
supplemental oxygen therapy (2/532, 0.004% versus 19/233, 0.08%, p<0.001) and fewer average
number of days of use of oxygen therapy (4 versus 13.7 days, p=0.046) compared to children
who did not receive PVZ.

The significance of the results from these studies, one of poor quality and the other involving very
few children, is unclear, but suggests that PVZ may not benefit children with Down syndrome who
do not have other conditions that may warrant PVZ administration. Further studies are required
before conclusions can be drawn on the benefit of PVZ in this population.

V.8 Number needed to treat

An important consideration in evaluating studies of the effectiveness of PVZ is the number of
infants that would need to be treated in order to avoid one hospitalization, ICU admission or death.
The NNT to prevent hospitalization was reported in only three studies34,52,59. NNT was
calculated for all studies that provided sufficient data to do so if there was a significant protective
effect from PVZ. The NNT to prevent hospitalization, ICU admission, or persistent wheeze for
various patient populations in the studies reported above are shown graphically in Figure 1 below
and in table form in Appendix G.

IV.8.1 NNT to prevent hospitalization

In mixed populations, NNT to prevent hospitalization ranged from 2 to 24 in 8 estimates. In the
one RCT, a 1996 study of infants < 6 months of age with prematurity or <24 months with CLD,
NNT was 18 (95% ClI: 11.3 to 35.7)%.

Four estimates were < 10 and three were <4. NNT was 3 in a study of infants < 35 wGA or with
CLD in Alaska %°, 2 in a study of infants <29 WGA with or without CLD in Israel?', and 4 in a study
of infants <27 wGA with or without CLD in Hong Kong®. All three were small studies with very
high rates of RSV infection in the control groups.

NNT for premature infants without CLD ranged from 5 to 54 in 11 estimates, with 7 being < 17.
Data from the IMpact RCT resulted in NNT of 21 for infants of 28-31 wGA, 17 for 29-32 wGA, 14
for 29-33 wGA, 12 for 32-34 wGA, and 13 for 32-35 wGA¥. In a 2009-11 RCT from Turkey of
infants < 28 wGA aged <12 months or 29-32 wGA aged <6 months, NNT was 5.

Again, this was a small study with a high rate of RSV in controls*®. NNT was 9 in a 2000-2004
study of infants < 30 wGA in France®. In contrast, NNT was 54 in a 2012-14 study of infants of
29-32 wGA from Texas that used data from Medicaid databases?°.

In children with CLD, NNT in 5 estimates ranged from 3 to 21. NNT was 21 in the IMpact RCT*2.
All other NNT were < 13, including NNT of 3 in a small 1999-2002 study of infants < 32 wGA aged
<6 months from France®®.

NNT for children with hsCHD aged <24 months was 23 for all cases and 15 for those with non-
cyanotic CHD in the 1998-2002 RCT by Feltes et al.%®. In contrast in a 2010-16 cohort study of
infants aged <1 year from Taiwan, NNT was 45 for all hsCHD and 31 for cyanotic CHD. NNT was
7 in a study of infants <1 year old with hsCHD from Argentina with a high RSV rate in controls®*.
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In a study of infants with Down syndrome with or without other comorbidities such as hsCHD, a
NNT was 12%. In the only study showing that PVZ was associated with reduced hospitalization
for RSV in infants with CF, a 1997-2007 study from Ireland, NNT was 6. RSV infection rate in the
control group was very high.

Checchia et al. calculated NNT in a systematic review and meta-analysis of data published to
20074, The number needed to be treated with PVZ to prevent one hospitalization for RSV was
11 (95% CI: 8 to 259) for infants with CLD; 16 (95% CI: 14 to 20) for all preterm infants; 14 (95%
Cl: 13 to 16) for those < 32 wGA, 18 (95% CI: 15 to 35) for those 32-35 wGA and 24 (95% CI: 18
to 58) for those <35 wGA where further breakdown by GA was not possible. For infants with CHD,
NNT was 23 (95% CI: 17 to 56).

IV.8.2 NNT to prevent intensive care admission

NNT to prevent one intensive care admission for RSV was calculated for 2 instances. In the
IMpact RCT of infants < 35 wGA and age < 6 months or CLD aged <24 months, NNT was 59,
with very wide 95% CI%. In a study in Taiwan of infants < 28 wGA or < 35 wGA with CLD, NNT to
prevent ICU admission by 6 months after initial discharge was 16 22.

IV.8.3 NNT to prevent recurrent wheezing

To prevent one case of recurrent wheezing, NNT ranged from 3 to 15 in 10 estimates. NNT to
prevent wheezing in the first year of life in otherwise healthy infants of 33-35 wGA aged <6 months
was 11 in a 2008-2010 RCT*.

NNT of 3 to prevent wheezing in the first 2 years of life was from the small study in Israel that had
a high rate of wheezing in control group?' NNT to prevent wheezing within 2 years of PVZ
prophylaxis ranged from 8 to 15 in different WGA groups®. In prematures of <36 wGA with no
family history of asthma or of atopy, NNT to prevent wheezing at age 2-5 years were 14 and10
respectively?®. NNT to prevent wheezing at age 3 years and age 6 years were 8 and 7 respectively
in a study from Japan?":3,

IVV.8.3 NNT to prevent all-cause mortality

Data from the individual studies presented in this review do not permit calculation of NNT to
prevent mortality. Checchia et al. in their meta-analysis calculated NNT to prevent one death (all-
cause mortality). NNT was 270 (95% CI: 227 to 412) for all preterm infants and 136 (95% CI: 117
to 189) for those of < 32 wGA. NNT for infants of 32-35 wGA, infants with CLD, and infants with
CHD were 987, 1736 and 113 respectively, but 95% CI could not be calculated.
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Figure1. NNT with PVZ to prevent one hospitalization, ICU admission or diagnosis of recurrent
wheezing. For details of studies, see Appendix G - Table 3.
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V.EVIDENCE GAPS

There are limitations to the data summarized in this report. Only 5 of the studies identified were
RCT, and the largest of these were carried out in the late 1990s. RSV disease burden in high risk
groups may have changed since then. Most studies were observational cohorts with historical
controls, and outcomes may have been influenced by improvements in the management of
prematurity and CHD over time.

Many studies had small humbers of participants and may have been underpowered to detect
differences in certain outcomes, such as ICU admissions or death. Lastly, many studies were
funded by the manufacturers of PVZ, which may have influenced the choice of populations
investigated or the questions asked.

PVZ has been shown to be beneficial in premature infants of various GAs, but it has not been
possible to determine whether there is differential effectiveness by level of prematurity.

The relative benefit of PVZ in preventing RSV infection in the child’s first vs. second RSV season
has not been studied.

The effectiveness of PVZ prophylaxis in children with serious neuromuscular disorders affecting
respiratory function, upper airway anomalies affecting respiratory function, or chronic lung disease
other than that related to prematurity or CF, or in immunocompromised children or those with
metabolic diseases, or in healthy infants of multiple births with a twin or triplet eligible to receive
PVZ is unknown.

The effectiveness of PVZ prophylaxis in preventing persistent asthma later in life is unknown, and
the role of RSV in the development of asthma is unclear.

The effectiveness of PVZ prophylaxis using alternative dosing schedules (e.g. fewer doses, longer
dosing intervals, higher doses) has not been rigorously investigated.
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VI.  CONCLUSIONS

The original INESSS literature review and the NACI updated review identified studies in mixed
populations of infants, in children born prematurely without CLD, in premature infants with CLD,
in infants with hsCHD, in infants born in remote northern communities, in children with CF and in
infants with Down syndrome. The outcome most investigated is RSVH.

¢ In mixed populations of infants at risk of severe RSV infection, PVZ prophylaxis is
associated with reductions of 40-86% in the risk of RSV-associated hospital admissions.
However such information is not useful in determining the specific risk groups for which PVZ
prophylaxis might be warranted. The findings in mixed populations do not indicate that PVZ
has an important impact on LOS for infants hospitalized for RSV, but may be underpowered
to detect such an effect.

o Although numbers are small, it appears that for breakthrough RSV infections in PVZ
recipients that require hospitalization, severity of iliness, as manifested by need for ICU
admission and ICU LOS and need for MV is not impacted by PVZ. There are conflicting
results on the effect of PVZ on all-cause mortality. RSV-related deaths were rare in both
PVZ recipients and those who did not receive PVZ. PVZ prophylaxis may reduce wheezing
in the first few years of life, but may not have a significant impact on longer term outcomes.

o Evidence supports the effectiveness of PVZ in reducing RSVH in premature children
without CLD, although the level of prematurity at which PVZ is most effective is not entirely
clear. Data suggests effectiveness of 72-80% in infants of 29-33 wGA, but PVZ may not
be effective in more premature infants and data on premature infants over 33 wGA are
inconsistent. PVZ may have an effect on all-cause mortality in infants born at <32 wGA,
but not at lesser levels of prematurity (32—35 wGA).

e However, these findings are based upon few studies which may have been underpowered
to detect difference in mortality in the less premature infants. PVZ prophylaxis may have
an impact in reducing the incidence of recurrent wheezing in young children in the first few
years of life, but the findings are contradictory as to the relative impact of PVZ prophylaxis
versus a family history of atopy on persistence of recurrent wheezing in older children.

o PVZ prophylaxis reduced the risk of hospitalization for RSV in infants with CLD by 40% in
an early RCT, but evidence from subsequent observational studies is inconsistent and
does not clearly identify a level of prematurity which would benefit. No effect was observed
on all-cause mortality but the numbers of deaths were very low.

o Studies of infants with hsCHD show conflicting results on the effect of PVZ on
hospitalization for RSV, with two larger studies showing an effect and two smaller studies
showing no effect. One study showed significant protection in children with cyanotic heart
disease only, while another showed effect only with acyanotic disease. For those admitted
with RSV infection, PVZ did not affect hospital LOS, ICU admission, ICU LOS, or need for
MV. All-cause mortality was not different in those who received or did not receive PVZ.

e PVZ prophylaxis significantly reduced hospitalization risk in premature Inuit children living
in Nunavut and in Alaska, but study quality was poor and data are limited.
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o Most studies showed no effect of PVZ prophylaxis on hospitalization for RSV infection in
infants with CF. There were conflicting results on effect on LOS and no effect on ICU
admission or use of MV or oxygen therapy but very few required these interventions. PVZ
also had no significant effectiveness on long term outcomes of CF.

e Three studies of children with Down syndrome suggested that PVZ may not benefit children
with Down syndrome who do not have other high risk conditions that warrant PVZ
administration, but the number investigated was small.

e NNT to prevent one RSV related hospitalization varied widely, influenced by patient
population, location, number of participants and RSVH rate in controls. NNT tended to be
lowest in infants with CLD and highest in those with hsCHD. Among premature infants
without CLD data from an RCT indicated higher NNT with increasing degree of prematurity
while a meta-analysis showed the opposite.

o The reviews did not identify any studies on the effectiveness of PVZ prophylaxis compared
to placebo or no intervention in children with other conditions that compromise respiratory
function or that compromise immune function, or that may put them at increased risk for
serious RSV infection. For more rare conditions, it is unlikely that studies of PVZ
effectiveness will be feasible. Considerations for PVZ prophylaxis may have to be based
on burden of RSV disease and extrapolation of possible benefit from studies in other
populations.
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LIST OF ABBREVIATIONS

aHR Adjusted hazard ratio

AMSTAR A Measurement Tool to Assess Systematic Reviews
aOR Adjusted odds ratio

aRR Absolute risk reduction

BPD Bronchopulmonary dysplasia

CASP Critical Appraisal Skills Programme

CF Cystic fibrosis

CHD Congenital heart disease

Cl Confidence interval

CLD Chronic lung disease of prematurity

FEV; Forced expiratory volume in one second

FVC Forced vital capacity

GA Gestational age

HMPV Human metapneumovirus

hsCHD Hemodynamically significant congenital heart disease
ICU Intensive care unit

INESSS Institut national d’excellence en santé et en services sociaux
IQR Interquartile range

IRR Incidence rate ratio

LOS Length of stay

Mv Mechanical ventilation

NACI National Advisory Committee on Immunization

NNT Number needed to treat

OR Odds ratio
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PE palivizumab effectiveness
PVZ palivizumab

RCT Randomized controlled trial
RD Relative decrease

RR Relative risk (also known as risk ratio)
RRR Relative risk reduction
RSV Respiratory syncytial virus
RSVH RSV hospitalization

RSV WG RSV Working Group

SD Standard deviation

UK United Kingdom

us United States

wGA Gestational age in weeks
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APPENDIX A: SEARCH STRATEGY AND RESULTS

Database(s): Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations,
Ovid MEDLINE(R) Daily, Ovid MEDLINE and Versions(R)
Search Strategy:

# ||Searches Results

exp Antibodies, Monoclonal/ or exp antivaral agents/ or exp immunoglobulins/ or (antibody protein or
anti viral agent* or anti viral drug* or antiviral agent* or antiviral drug* or antiviral substance or antivirals
or antivirus agent* or antivirus drug* or anti-RSV or clonal antibody or endobulin or flebogamma or
flebogammadif or gamastan or gamimmune n or gamimune or gamma globulin* or gamma-globulin* or
gammaglobulin®* or gammar or gamulin or globuman or humanized antibody or humanized monoclonal
antibody or hybridoma antibody or Ig or igam or igc or immune gamma globulin or immune globin or
1 1003897
immune globulin* or immune serum globulin® or immuno gamma globulin* or immuno globulin* or
immunogammaglobulin® or immunoglobin* or immunoglobulin® or immunoprotein* or intragam or
intraglobin f or isiven or iveegam or ivega or mAbs or MEDI 493 or monoclonal antibodies or monoclonal
antibody or PVZ or panglobulin* or passive immunization or sandoglobin* or sandoglobulin* or synagis

or tegelin* or veinoglobulin* or venoglobulin* or viral inhibitor or virostatic agent* or virucidal agent* or

virucide agent* or virustatic agent* or vivaglobin).tw,kw,nm.

2 ||RSV infections/pc 1305

3 [|RSV infections/ or (respiratory syncytial vir* or RSV*).tw. 15925

prophylaxis/ or (control or health protection or immunoprophylaxis or prevention or preventive measures
or preventive medication or preventive therapy or preventive treatment or prophylactic institution or
4 2563613
prophylactic management or prophylactic medication or prophylactic therapy or prophylactic treatment

or prophylaxis).tw.

5 ||2 or (3 and 4) 3821

6 (land/1,5 1597
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exp Infant/ or exp child/ or exp adolescent/ or exp minors/ or exp puberty/ or exp pediatrics/ or exp
schools/ or (infant* or infancy or newborn* or baby* or babies or neonat* or preterm* or prematur® or|
postmatur* or child or children or schoolchild* or school age* or preschool* or kid or kids or toddler* or
! adoles* or teen* or boy or boys or girl* or minors* or pubert* or pubescen* or prepubescen* or pediatric* 3641894
or paediatric* or peadiatric* or Nursery school* or kindergar* or primary school* or secondary school* or

elementary school* or high school* or highschool*).tw.

(exp guidelines as topic/ or observational study/ or comparative study/ or exp health planning guidelines/
or exp consensus/ or exp "Review literature as topic"/ or exp critical pathways/ or exp algorithms/ or exp
meta-analysis as topic/ or exp meta-analysis/ or exp technology assessment,biomedical/ or (guideline*
or guide line* or CPG or CPGs or guidance or practical guide* or practice parameter* or (best adj3
practice*) or evidence base* or consensus or algorithm* or (clinical adj3 pathway*) or (critical adj3
8 ||pathway*) or recommendation* or comparative stud* or comparison$ or non experimental stud* or{|{4046816
nonexperimental stud* or observation* stud* or committee opinion* or policy statement* or position
statement* or standard or standards or (systematic* adj3 (review* or overview* or literature or search*
or research*)) or meta-analy* or metaanaly* or met analy* or metanaly* or HTA or HTAs or technology

assessment* or technology overview* or technology appraisal*).tw.) not (case report/ or editorial/ or

letter/)
9 |land/6-8 359
10{|(2015121* or 2016* or 2017*).dc. 1615239
11{|9 and 10 32
12||limit 11 to (english or french) 31
[;tabase(s): Embase

Search Strategy:

# ||Searches Results

1 antivirus agent/ or immunoglobulin/ or monoclonal antibody/ or PVZ/ or (abbosynagis or antibody protein 607418

or anti viral agent* or anti viral drug* or antiviral agent* or antiviral drug* or antiviral substance or antivirals
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or antivirus agent* or antivirus drug* or anti-RSV or clonal antibody or endobulin or flebogamma or
flebogammadif or gamastan or gamimmune n or gamimune or gamma globulin®* or gamma
immunoglobulin* or gamma-globulin* or gammagee or gammaglobulin®* gammar or gammimune or
gamulin or globuman or glovenin i or humanized antibody or humanized monoclonal antibody or
hybridoma antibody or Ig or igam or igc or immune gamma globulin or immune globin* or immune
globulin®* or immune serum globulin®* or immuno gamma globulin® or immuno globulin* or
immunogammaglobulin® or immunoglobin* or immunoglobulin® or immunoprotein* or intragam or
intraglobin* f or isiven or iveegam or ivega or mAbs or MEDI493 or MEDI 493 or monoclonal antibodies
or monoclonal antibody or PVZ or panglobulin® or passive immunization or sandoglobin* or
sandoglobulin* or synagis or synagys or tegelin* or veinoglobulin* or venoglobulin* or viral inhibitor or
virostatic agent* or virucidal agent* or virucide agent* or virus repressor or virustatic agent* or

vivaglobin).tw,kf.

2 ||RSV infection/pc 605

3 ||RSV infection/ or (RSV infection* or RSV*).tw. 15757

prophylaxis/ or (control or health protection or immunoprophylaxis or prevention or preventive measures
or preventive medication or preventive therapy or preventive treatment or prophylactic institution or
4 3294079
prophylactic management or prophylactic medication or prophylactic therapy or prophylactic treatment

or prophylaxis).tw.

5 |2 or (3 and 4) 4066

6 ||and/1,5 1602

exp infant/ or exp child/ or exp adolescent/ or exp minors/ or exp puberty/ or exp pediatrics/ or school/
or (infant* or infancy or newborn* or baby* or babies or neonat* or preterm* or prematur® or postmatur*
or child or children or schoolchild* or school age* or preschool* or kid or kids or toddler* or preadoles*
! or adoles* or teen* or boy or boys or girl* or minors* or pubert* or pubescen* or prepubescen* or 3972676
pediatric* or paediatric* or peadiatric* or nursery school* or kindergar* or primary school* or secondary

school* or elementary school* or high school* or highschool*).mp.
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(exp practice guideline/ or health care planning/ or consensus/ or algorithm/ or systematic review/ or
"systematic review (topic)"/ or meta-analysis/ or "meta analysis (topic)"/ or biomedical technology
assessment/ or observational study/ or comparative study/ or (guideline* or guide line* or CPG or CPGs
or guidance or practical guide* or practice parameter* or (best adj3 practice*) or evidence base* or
consensus or algorithm* or (clinical adj3 pathway*) or (critical adj3 pathway*) or recommendation* or
® committee opinion* or policy statement* or position statement* or standard or standards or (systematic* 142791
adj3 (review* or overview* or literature or search* or research*)) or meta-analy* or metaanaly* or met
analy* or metanaly* or HTA or HTAs or technology assessment* or technology overview* or technology

appraisal* or "comparative stud*" or comparison or "non experimental stud*" or "nonexperimental stud*"

or "observation* stud*").tw.) not (case report/ or editorial/ or letter/)

9 |land/6-8 466
10|{(2015121* or 2016 or 2017*).dc. 1992030
11||and/9-10 57

12||limit 11 to (english or french) 56
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APPENDIX B: LEVEL OF EVIDENCE BASED ON
RESEARCH DESIGN AND QUALITY (INTERNAL VALIDITY)
RATING OF EVIDENCE

Table 1: Levels of Evidence Based on Research Design

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

Evidence from cohort or case—control analytic studies, preferably from more than

= one centre or research group using clinical outcome measures of vaccine efficacy.
Evidence obtained from multiple time series with or without the intervention.
I3 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.

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

Table 2: Definition of overall study quality

A study (including meta-analyses or systematic reviews) that meets all design- specific

Good| .. .
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".

A study (including meta-analyses or systematic reviews) that has at least one design-

Poor |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.

*

General design specific criteria are outlined in Harris et al., 2001, with very minor modifications
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APPENDIX C: AMSTAR QUALITY ASSESSMENT OF
ORIGINAL INESSS SYSTEMATIC LITERATURE REVIEW

AMSTAR quality appraisal of original INESSS systematic literature review
AMSTAR criteria Yes | No af::;:r N/A
1. Was an 'a priori' design provided? X
2. Was there duplicate study selection and data extraction? v
3. Was a comprehensive literature search performed? v
4. Was the status of publication (i.e. grey literature) used as an inclusion criterion? v
5. Was a list of studies (included and excluded) provided? v
6. Were the characteristics of the included studies provided? v
7. Was the scientific quality of the included studies assessed and documented? v
8. Was the scientific quality of the included studies used appropriately in formulating v
conclusions?
9. Were the methods used to combine the findings of studies appropriate? X
10. Was the likelihood of publication bias assessed? X
11. Was the conflict of interest included? X
Total (out of 10) | 7
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APPENDIX D: PRISMAFLOW DIAGRAM

Updated literature review on the effect of PVZ prophylaxis on reducing complications associated
with RSV in infants

C agn . g
2 Records identified through database Additional records identified
§ searching through other sources
= (n = 267) (n =26)
()
] l
— y
Records after duplicates removed
(n=277)
()]
£
C
o)
o \ 4
)
Records screened > Records excluded
(n = 277) (n =159)
—
\ 4
o Full-text articles Full-text articles excluded
= assessed for eligibility > (n =94)
% (n=118)
T No comparison group: 59
Data study & comparison groups
not separated: 19
No intervention of interest: 16
No relevant outcome: 15
A 4
3 Date outside search parameters: 4
= Studies included in the synthesis
S (n=24)

— (Systematic review 3
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APPENDIX E: SUMMARY OF EVIDENCE FROM UPDATED INESSS LITERATURE
REVIEW RELATED TO EFFICACY/EFFECTIVENESS OF PVZ PROPHYLAXIS IN
INFANTS AND CHILDREN
Order of references: Systematic reviews, by quality, then alphabetic. Individual studies, by level of evidence, then quality, then alphabetic
STUDY DETAILS SUMMARY
Study Study Design Participants Summary of Key Findings LB ay Quality
Evidence
Kua and Lee| Systematic review of | Infants and children For systematic reviews without meta-analysis, the individual No rating | Good
201718 controlled trials and <2 years of age with | studies meeting inclusion criteria for the updated literature review | under
observational studies | CF are presented separately in this table or in Appendix F, by author.| NACI
to Jan 31, 2017 o Therefore, please see elsewhere in this table or in Appendix F for | methods q
(3891 participants) the findings from the following studies: (ag assesse
Not funded using
or Bjornson et al. 2015 (conference abstract; replaced with publication) AMSTAR)
sponsored Efficacy of PVZ in
reducing incidence of Cohen et al. 2005
RSVH Giebels et al. 2008
Groves et al. 2016
Winterstein et al. 2013
5 studies excluded as not meeting criteria (no comparator group
or insufficient data)
(data from systematic review not used)
Robinson et | Systematic review of | Children with CF aged| Primary outcomes: No rating | Good
al. 2016"7 randomized controlled | < 24 months (n=186) under
trials (one RTC found) (1) RSVHs NACI
methods
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STUDY DETAILS SUMMARY
. .. — Level of .
Study Study Design Participants Summary of Key Findings Evidence Quality
Funding: CF Mean age: 12.8 1 child in each of PVZ treated group and placebo group (as assessed
Foundation _ months (0.4—-24.4) hospitalized due to RSV (RR=1.02, 0.06—-16.09) using
USA, NIHR | Multicentre months AMSTAR)
UK
(2) Mortality
United States PVZ: n=92
No deaths reported in either group
(40 centers) Placebo: n = 94 No explicit
mention of a
priori study
Secondary outcomes: -
1998-2001 design
(3) Adverse events
V7 hvlaxi The number of children experiencing adverse events similar Only 1
propnhylaxis between groups ;
versus no intervention unpublished
or placebo. Monthly study identified
injections of 15 mg/kg (conference
abstract
RSV season No clinically significant differences between groups in weight gain available),
Hospitalizations, or weight to height ratio
mortality and adverse
events assessed up methods to
to 6 months after start (5) Numbers with f P. aeruginosa colonization combine results
of study Nutritional and

status, number with P.
aeruginosa
colonization , and
need for oxygen
therapy assessed up
to 12 months after
start of study

Similar in PVZ (14, 15.2%) and placebo (12, 12.8%) groups
(RR=1.19, 0.58-2.44)

(6) Oxygen therapy for RSV infection

assessment of
publication bias
not applicable
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STUDY DETAILS SUMMARY
. .. — Level of .
Study Study Design Participants Summary of Key Findings . Quality
Evidence
Method of RSV One child in PVZ treatment group and zero in placebo group
diagnosis not stated required oxygen therapy (RR=3.06, 0.13—-74.27)
Simoes et Systematic review of | Infants and children For systematic reviews without meta-analysis, the individual No rating | Average
al. 201819 studies from Jan 1 <18 years of age studies meeting inclusion criteria for the updated literature review | under
1995 to Dec 31 2017 are presented separately in this table or in Appendix F, by author.| NACI
Therefore, please see elsewhere in this table or in Appendix F for | methods (as assessed
Funded by PVZ prophylaxis: the findings from the following studies: using
AbbVie Effectiveness of Anderson et al. 2017 AMSTAR)

prophylactic

agents for RSV
infection

(15,407 participants)

Bjornson et al. 2015 (conference abstract; replaced with publication)
Blanken et al. 2013

Giebels et al. 2008

Feltes et al. 2003

Grimaldi et al. 2004

Grimaldi et al. 2007

IMpact-RSV Study Group 1998

Kua, Lee 2017

Lacaze-Masmonteil at al 2004

Mochizuki et al. 2017

Notario et al. 2014
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STUDY DETAILS SUMMARY
Study Study Design Participants Summary of Key Findings e w7 Quality
Evidence

Pedraz et al. 2003
Simoes EA et al. 2007
Simoes et al. 2010
Winterstein et al. 2013
Yi et al. 2014

Yoshihara et al. 2013

36 studies excluded as not meeting criteria (no comparator group
or insufficient data)

(Data from systematic review not used)
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STUDY DETAILS SUMMARY
. .. ;. Level of .
Study Study Design Participants Summary of Key Findings Evi Quality
vidence
Notario et al.| Randomized Premature infants Baseline characteristics similar for the two groups in all GA I Good
201437 controlled trial born at < 35 wk GA categories.
and < 6 months of age
without chronic lung
N disease . o
Supported Multinational Incidence of RSV-related hospitalization for PVZ vs. placebo
by AbbVie ] treatment groups stratified by GA.
Inc. Multicentre (Canada:
9, United Kingdom: PVZ: (n=494)
11, United States:
119) Placebo: (n=230) Placebo (n=230) PVZ (n=494)
RRR (95% Cl)
WGA [nN % (95%Cl) [n/N |% (95% Cl)
RSV season 1996—
1997 <28 [117 |59 (0.1-28.7) |1/53 |1.9 (0.0-10.1) [67.9 (-969.4, 99.0)
<29 |4/40 |10.0 (2.8-23.7) |2/102 |2.0 (0.2-6.9) [80.4 (-8.3,97.4)
PVZ versus placebo .
for prevention of 28-31*|7/104 |6.7 (2.7-13.4) |4/220 |1.8 (0.5-4.6) [73.0 (7.7-95.1)
RSVH
29-30 [1/53 |1.9 (0.0-10.1) |0/117 |0.0 (0.0-3.1) [100. (-564.0, 100.0)
0
Post-Hoc analysis of 20-31 |4/81 |49 (1.4-12.2) [3/171 [1.8 (0.4-5.0) [64.5 (-64.0,95.4)
data from IMpact-RSV
study 1998% 29-32* (91117 |7.7 (3.6-14.1) |4/256 [1.6 (0.4-4.0) [79.7 (35.7-96.9)
29-33*(13/143(9.1 (4.9-15.0) |6/327 |1.8 (0.7-4.0) [79.8 (49.0-94.2)
PVZ 15 mg/kg
monthly x 5 doses 32-34*11/102|10.8 (5.5-18.5) |4/204 |2.0 (0.5-4.9) [81.8 (45.4-96.5)
32-35*[11/109(10.1 (5.1-17.3) |4/221 |1.8 (0.5-4.6) [82.1 (45.9-96.6)
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STUDY DETAILS SUMMARY
Study Study Design Participants Summary of Key Findings e w7 Quality
Evidence

RSV diagnosed by

: 33-34 (6/66 [9.1 (3.4-18.7) 3/119 |2.5 (0.5-7.2) [72.3 (-14.1, 96.3)
antigen test

33-35 [6/73 [8.2 (3.1-17.0) [3/136 [2.2 (0.5-6.3) [73.2 (-10.8, 96.4)

n/N = number hospitalized/number in group. RRR, relative risk
reduction with PVZ versus placebo

* significant difference (p <0.05). Significant relative risk reduction
in 28-31, 29-32, 29-33, 32-34, 32-35 wGA groups

Scheltema RCT Children born at 1 Fair
et al. 201839 32735 wGA and

otherwise healthy, six
months of age at start

Status at 6 years of age PVvz Placebo |ARR 95% ClI

Multicenter of the RSV season Parent-reported current asthma* 14.1% |24.0% [9.9% [2.2-17.6 PVZ and
Funding: placebo visually
Abbvie asthma medication 9.0% |12.8% |35% |-2.4-9.9 g]lcfferent at time
Netherlands PVZ recipients N 116% l19.9% |83% 12155 administration
15 sites (n=214) (follow-up at wheeze R R A

6 years: n= 199)
infrequent wheeze (1-3 episodes per

6.0% 134% |7.4% 1.5-13.2
year)

Parents un-
blinded after 1st

Two RSV seasons
(2008-2010)
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STUDY DETAILS SUMMARY
. .. ;. Level of .
Study Study Design Participants Summary of Key Findings . Quality
Evidence
Placebo recipients o . year of follow-
Ph th t 12
(n=215) (follow-up at mo};]st;::éan diagnosed asthma in pas 103% 19.9% |-04% |-6.5-5.8 up.
PVZ versus placebo | 6 years: n=196)
(15 mg/kg every 30 FEVos % predicted T at 6 years of age 89.1 90.1
days; total of 5 doses) (10.6) (11.1)
Follow-up at 6 years
for current asthma ARR = absolute risk reduction
and F?U'monary * wheeze or use of asthma medication in the past 12 months
function.
FEV,s=forced expiratory volume in 0.5 seconds.
T = mean (SD)
FEV,s5FEV4, FEF 575 FEV, 5:forced vital capacity (FVC) ratio, FEV:FVC ratios
were similar in the PVZ and placebo groups, as were FEV,.5 and other lung
function results after administration of a bronchodilator
PVZ had no major effect on current asthma or lung function at
school age.
Kimura T et | Retrospective cohort | Children age <24 Proportion of patients with specific conditions receiving PVZ 11-2 Good
al. 202036 study months with Down
syndrome. Target population | First period Second period | p
Source of Multicenter Whole population | 81/268 (30%) | 303/364 (83%) | <0.001
funding not J Medical clai Expanded criteria for
apan; Medical claims iqibili
reported. | atabase | T V2 eligibility 2013 || oy 79/184 (43%) | 211/239 (88%) | <0.001
(Tokyo, Japan)
Premature 7/18 (39%) 34/38 (89%) <0.001
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STUDY DETAILS SUMMARY
Study Study Design Participants Summary of Key Findings Le_vel @ Quality
Evidence
First Period n=268 CLD 0/0 (0%) 1/2 (50%) 1.00
PVZ n=81
Immunodeficiency | 4/19 (21% 25/28 (89% <0.001
1t period: 2007-2012 | Median age (IQR), unodeticiency (21%) (89%)
2 period: 2013-2015 months: 6 (3-13) Ab lities of
nd period: - normalities o o o
Male (46%) respiratory system 11/21 (52%) | 31/33 (94%) <0.001
PVZ 21 dose Hematological
recorded; amount not | No prophylaxis n=187 maIignancies or 0/11 (0%) 14/16 (88%) <0.001
stated solid tumors
Median age (IQR),
versus no prophylaxis | months: 13 (6-18) History of
hospitalization for o o
Male (56%) respiratory 15/46 (33%) | 62/70 (89%) <0.001
infection

RSV diagnosis by
ICD-10 codes

Second Period n=364
PVZ n=303

Median age (IQR),
months: 10 (4-16)

Male (53%)

No prophylaxis n=61

Median age (IQR),
months: 16 (12-22)

Male (57%)

RSVH among children with Down syndrome (DS) with or without

PVZ
PVZ 09 OR (95% Cl
prophylaxis |2 (95%Cl) |p
Whole o . 1 1 ,
population 12/384 (3%) |14/248 (6%) |0.41(0.18-0.92) |0.03
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STUDY DETAILS SUMMARY

Level of

Evidence Quality

Study Study Design Participants Summary of Key Findings

Infants
without 1/94 (1%) 3/115 (3%) [0.43 (0.04-4.26) [0.47
CHD

Infants
without
additional | 1/53 (2%) 2/73 (3%) 0.68 (0.06-7.73) |0.75
risk

factors

While analyzing the whole study population, the following factors were included in the
models as fixed effects: preterm birth and congenital heart disease.

While analyzing the infants with DS without CHD, the following factor was included in
the models as a fixed effect: preterm birth.

While analyzing the infants with DS without additional risk factors, only crude OR
derived from mixed effects logistic regression models are reported because no infant in
this population had a defined confounding condition (preterm birth and CHD).

Conclusion: PVZ administration was associated with reduction in
RSVH in children with Down syndrome but not in subgroups
without hsCHD or without risk factors for severe RSV infection

Simoes et Prospective Cohort Children <36 months | Primary outcome Level II-2 | Good

al., 201028 of age at enrollment
and born prematurely | (1) Incidence of physician-diagnosed recurrent wheeze** at 24-

(<36 WGA) without month follow-up (age 2-5 yr)

Multicentre _ Some infants
CLD (n=420) Decreased incidence of recurrent wheeze in treated children could have
compared to untreated children if no family history of asthma primary

outcome prior
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STUDY DETAILS SUMMARY
. .. — Level of .
Study Study Design Participants Summary of Key Findings . Quality
Evidence
Funding Europe (Spain, Mean age: 19 (1-40) | (adjustedt OR=0.32, 95% CI: 0.14 to 0.75) or atopy* (aOR=0.20, to enrollment in
source: Germany, months 95% CI: 0.07 to 0.59) study, but
Abbott Netherlands, Poland, would apply to

Sweden) and Canada
(27 sites)

2001-2

PVZ prophylaxis
versus no intervention

PVZ dose not stated

Treated group
matched to combined
untreated group by
wWGA (<28, 28-32,
29-35) and age (+3
months)

Method of RSV
diagnosis not stated

Treated group:
Children who had
received PVZ in a
previous respiratory
season and were not
hospitalized with RSV
(n=190)

Combined untreated
group: Children who
never received PVZ
(n=230)

No history of RSVH
(n=154)

Documented RSVH in
year before
enrollment (n=76)

Exclusion criteria:
Children on MV at
time of potential
enrollment, life
expectancy <6

No difference between treated and untreated children with a
family history of asthma (unadjusted OR=0.56, 95% CI: 0.23 to
1.35) or atopy (unadjusted OR=0.69, 95% CI: 0.34 to 1.39)

Secondary outcome
(2) Time to third physician-diagnosed wheezing episode

PVZ treated group had significantly longer time to third episode
compared infants with no family history of asthma (aHR=0.33,
95% CI: 0.51 to 0.74) or atopy (aHR=0.21, 95% CI: 0.08 to 0.59)

With family history of asthma or atopy, no difference between
treated and untreated groups

In infants with family history of atopy, greatest risk factor for time
to third episode of physician-diagnosed wheezing is asthma
(aHR=2.94, 95% CI: 1.14 to 7.61)

TCovariates adjusted for in multiple logistic regression: age, sex, age at
enrollment, GA at birth, birth weight, multiple birth status, baseline RSV-
neutralizing antibody titers, daycare attendance, numbers of adults and siblings in
the home, numbers of siblings in daycare, presence of a wood-burning stove in
the home, and family history of asthma, atopic dermatitis, allergic rhinitis, or food
allergies

Definitions:

both
intervention
and non-
intervention
groups

Small number
of infants per
subgroup could
limit ability to
find statistically
significant
differences
between
groups




68 |

VIRUS IN INFANTS

THE EFFECTS OF PALIVIZUMAB PROPHYLAXIS ON REDUCING COMPLICATIONS ASSOCIATED WITH RESPIRATORY SYNCYTIAL

STUDY DETAILS SUMMARY
; . . — Level of .
Study Study Design Participants Summary of Key Findings Evidence Quality
months, or known **Physician-diagnosed recurrent wheezing: three or more episodes of wheezing in
immunodeficiency the last 12 months verified by a physician at a physician’s visit, emergency
department visit, or hospitalization (Episode of wheezing: one or more
consecutive days of wheezing preceded and followed by a non-wheezing healthy
period of at least one week)
*Family history of atopy: history of asthma, atopic dermatitis, or allergic rhinitis
Anderson et | Test-negative case- Children with hsCHD | Cases: 403 RSV positive. 150 received PVZ (37.2%) -2 Fair

al. 201740

Sponsored

by
Medimmune

control study

Multinational

Multicenter (USA,
Canada)

Number of sites not
stated

2002-2006 Nov-Apr

PZV effectiveness
(PE) to prevent
RSVH:

Odds of PVZ
administration in the
30 d prior to

or CLD <24 months
old or born at < 35 wk
GA and age <12
months hospitalized
for acute LRTI

849 enrolled:
Cases 403
Controls 446

434 received PVZ

Controls: 446 RSV negative. 284 received PVZ (63,8%)

Unadjusted PVZ effectiveness (PE) to prevent hospitalization:

43.1% (95% CI: 34.1 t0 51.2)

Inverse propensity score weight (IPSW) created using known risk
factors for RSVH. IPSW multiple logistic regression model used
to adjust PE.

Adjusted PE to prevent hospitalization:

58.0% (95% CI: 43.1 t0 69.0)

Adjusted PE to prevention ICU admission:

62.1% (95% Cl: 35.1 to 77.9).
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STUDY DETAILS SUMMARY
. . . . . Level of .
Study Study Design Participants Summary of Key Findings Evidence Quality
admission between PE was not observed for MV:
RSV cases and
controls Adjusted PE 31 5% (95% CI -41.2 t0668)

Adjusted PE to prevent hospitalization Subgroup analysis

RSV diagnosed by

Adj PE (95% ClI
PCR Study group djusted (95% ClI)

Preterm infants 29-35 wGA
without hsCHD or CLD and <6 74.1 (56.2-84.7)
months of chronological age

Preterm infants <29 wGA
without hsCHD or CLD and <6 65.6 (-47.3-92.2)
months of chronological age

Preterm infants <6 months of
chronological age without 66.3 (34.4-82.7)
hsCHD or CLD

Preterm infants 3-<6 months of
chronological age without 79.8 (567.5-90.4)
hsCHD or CLD

Children with hsCHD (may
include CLD) and <12 months -15.5 (-141-44.6)
of chronological age on Nov 1

Children with hsCHD (may 69.2 (-101.6-95.3)
include CLD) and 12 to <24
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Study Study Design Participants Summary of Key Findings e w7 Quality
Evidence

months of chronological age on
Nov 1

Children with CLD (without
hsCHD) and <12 months of 33.8 (-31.1-66.6)
chronological age on Nov 1

Children with CLD (without
hsCHD) and 12 to <24 months 63.8 (-9.3-88)
of chronological age on Nov 1

PE not observed in group <29 wGA without CLD but numbers
were small.

PE not observed in the groups with CLD or hsCHD.

PVZ had no significant effectiveness against hospitalization for
HMPYV (tested to control for study bias): PE 34.7% (95% CI: -12.9
to 62.2).
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STUDY DETAILS SUMMARY
. .. — Level of .
Study Study Design Participants Summary of Key Findings Evidence Quality
Bjornson et | Retrospective 267 children <2 yr old | Hospitalization for RSV: 11-2 Fair
al. observational with CF

20182

Funded by
AbbVie

comparative cohort
Multicenter

Alberta, province-wide
(2 centers)

2000-2017

PVZ vs. no treatment
to prevent RSVH
(review of medical
records)

PVZ 15 mg/kg
monthly

RSV diagnosed by
PCR, enzyme or
immunofluorescent
assay, or viral

culture

183 PVZ recipients

84 no intervention

PVZmean4.4+15
injections

Outcome PVZ (n=183) |Control (n=84) |p

No. of patients admitted for |5 (2.7%) |5 (6.0%) (0.20
RSV

Admissions for RSV 5 (2.7%) |7 (8.3%) (0.040
Total LOS (days)? 566 +241 |47.00 +39.32|0.048
ICU admission (% of 0 2 (40 %) |0.11
admissions) ©

ICU LOS (days) @ 0 5 +5.66
Respiratory support (MV or |4 (80%) |1 (20 %) |0.06
supplemental oxygen) (%

of admissions) ©

Duration of respiratory 4.2 +3.03 400 +4.24 |0.95
support (days) @

a mean + SD " of the total cohorts, 0% of PVZ recipients and 2.4% of
controls required ICU admission (p >0.05). ¢ of the total cohorts, 2.2% of
PVZ recipients and 1.2 % of controls required respiratory support. (p =

0.58)

Low overall rate
of testing for
RSV (53%
overall); testing
rates in PVZ
recipient and
control groups
not stated
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Evidence
PVZ recipients were born at a significantly younger GA, had a
lower birth weight, were less likely to have siblings, and more
likely to be born in November to January.
After adjustment for the above confounders the PVZ cohort did
not have decreased odds of hospitalization for RSV (Exp(B) =
0.43[0.10-1.80], p=0.25
26 (14.2%) in the PVZ group and 29 (34.5%) in the control group
had hospitalization for a respiratory iliness. After adjusting for
confounders, (Exp(B) = 0.23 [0.11-0.49], p<0.0005).
Blake et al., | Retrospective Cohort | Overall cohort: Infants | Primary outcomes Level lI-2 | Fair
201720 29 to <32 wGA and
born October 2012— | (1) Respiratory-related hospital clinic visits;
Single center March 2016 No difference between infants receiving PVZ and infants Co-morbidities
Funding receiving no intervention (p=0.27) (e.g., CLD,
source: not CHD, CF) with
stated . PRE cohort potential impact
Horth Carolina (discharged Qct 1, (2) Respiratory-related emergency department visits; on RSV
Level IV intensive 2012- Apr 30, 2013 or ’ outhmes not
care and level Il Oct 1, 2013-Apr 30, | No difference between infants receiving PVZ and infants described
special care nurseries 2014 receiving no intervention (p=0.54)
in single institution -
(n=98) Analysis not
controlled for
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2012-2016 (3) Inpatient admissions with positive RSV viral test potential con-
founding
POST cohort More infants receiving no intervention tended to be RSV positive factors
. (discharged Oct 1, on hospitalisation for respiratory symptoms (p=0.09). NNT
PVZ prophylaxis 2014 - Apr 30, 2015 | reported as 20.
versus no intervention | or Oct 1, 2015 - Mar
(in analysis of overall | 31 2016) (n = 75) PVZ
cohort) : compliance not
(3a) Hospital LOS (for admissions only). assessed

PVZ dose not stated

RSV seasons
determined using
national-, regional-
and state-level
surveillance data

Tested for RSV on
admission with
respiratory symptoms

Method of RSV
diagnosis not stated
(refers to “RSV viral
panels”)

Exclusion criteria:
Infants who died
during initial
admission; outcomes
occurring after local
RSV season;
outcomes not
associated with
primary respiratory
diagnosis

Of infants (n=4) with positive RSV test on admission, those
receiving no intervention (n=3) tended to have longer LOS
compared to the infant (n=1) with PVZ exposure (14.9 vs. 2 days,
p=0.08).

Advanced care
hospitalized
population; may
be biased to a
more severely
affected
premature
infant
population
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Buchs et al. | Retrospective case- Children with CF born | Infants from both groups were similar in patient characteristics 11-2 Fair
201741 control between Jan 1, 2001 S _ o
and June 30, 2012 Microbiologic culture techniques similar at both centers.
and <36 months of
: . age
Funding not | Single center . _ o o
stated (comparison between PVZ effect on microbial colonization and hospitalization for Cases and
two centers respiratory illness controls from
different
PVZused Outcome PVZ NoPVZ |p centers;
systematically in one (n=140) possible
center, not used in the ) (n=40) outcome bias
other) Cases matched with 3
controls (for year and , . .
month of birth, gender Age at first Sa isolation, 6.4 3.8 0.191
and CF genotype) months, median ( range) (2.0-59.0) |(0.1-74.1)
France
Age at first Pa isolation 12.3 10.4 0.953
Followed to 3 years of | | (months, median (range)
2001-2012 a0 y (3.8-32.6) |(1.2-33.3)
Sa isolation by age 3 yr (%) 2  |97.5% 85% 0.001
Effect of PVZ on
acquisition of S. PVZ 40 Pa isolation by age 3 yr (%) ° 40% 41.4% 0.384
aureus (Sa) and P. Controls 140
aeruginosa (Pa) Hospitalization for LRTI 7 (17.5%) |32 (22.9%) [0.061
Hospitalization for RSV LRTI 2 (5%) 4 (2.9%) |0.634

PVZ 15 mg/kg
monthly during RSV
season

Sa = S. aureus Pa = P. aeruginosa
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RSV diagnosed by
IFA, molecular
diagnostic test or viral
culture

No patients admitted with RSV required supplemental oxygen or
MV.

@ higher rate of Sa acquisition with PVZ may be related to
exposures during visits for PVZ or to different rates of Sa
colonization in the two towns

b for comparison, microbial colonization rates at 3 years of age
from the French National CF Registry were 74% for Sa and 37%
for Pa

No difference between the groups in outpatient visits in the 13,
27 or 3 years

No difference between the groups in growth parameters (weight Z
scores at 1, 2 and 3 years of age)
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Chi et al. Prospective cohort Infants born at < 28 Follow-up to 12 months to determine overall effectiveness of 6 -2 Fair
201422 with historical controls [ wGA and infants born | month prophylaxis.
at <35 wGA with CLD
Supported Single center RSVHs in PVZ recipients and controls at 6 and 12 months o
by grants PVZ: following initial hospital discharge Historical
from controls
Mackay Taiwan n=127 Outcome PVZ Control P
Memorial <28 WGA: 108
Hospital, = 2O WA (n=127) | (n=127) Minor
Taipei 29-35 WGA with CLD: discrepancies
Apr 2011-Mar 2013 19 Within 6 months: in numbers in
(no RSV seasonality) text and table,
Hospitalization for RSV n (%) [2 (1.6) 13 (10.2) |0.0022 data from text
presented here
Controls:
PVZ vs. no treatment (retrospective; born ICU admission n (%) 1 (08) 9 (71) 0.024
to prevent RSV July 2000-June 2008)
infection MV n (%) 0 4 (3.1) 0.13
n =347
<28 WGA: 284 Total LOS(days, median, IQR)  [7.0 (3.5-10.5)[13.0 (8.0-21.0)(0.31
PVZ 15 mg/kg
monthly x 6 doses 29-35 wGA with CLD: | |icu LOS (days, median, IQR (8.0 (8.0-8.0) [10.0 (4.5-13.0)[1.0
starting at initial 63
hospital discharge Within 12 months
Hospitalization for RSV n (%) 5 (3.9) 20 (15.7) 0.004 ©
RSV diagnosed by
IFA or viral culture ICU admission n (%) 1 (08 [0 (7.9  [0.014
Test for RSV if
admitted
MV n (%) 0 4 (3.1) 0.13
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Total LOS(days, median, IQR) [7.0 (3.5-10.5)[9.5 (6.3-18.0)(0.19

ICU LOS (days, median, QR [8.0(8.0-8.0) [9.0 (4.0-13.0)[1.0

PVZ recipients matched with controls by propensity score to
reduce confounding bias

@ Reduction in RSVH at 6 months: 86% (95% CI: 36 to 97)
® Reduction in RSVH at 12 months: 78% (95% CI: 40 to 92)

ICU admission as proportion of RSVHs: at 6 months 1/2 with PVZ and
9/13 in control group; at 12 months 1/5 with PVZ and 10/ 20 in control

group

MV: at 6 months 0/2 with PVZ and 4/13 in control group; at 12 months
0/5 with PVZ and 4/20 in control group.

Reduction in RSVH by subgroup:

PVZ |Control|OR % reduction |p
(95% ClI)
n/N*  |n/N (95% Cl)

Within 6 months

<28 wGA, CLD 1/81 |8/80 |0.11 (0.01-0.92) |89 (8-99) |0.038
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<28 wGA, no CLD 0/27 (3/26 |0.12 (0.01-1.18) [70 (-18-99) (0.22

<28 wGA all 1/108 |11/106 |0.08 (0.01-0.64) 92 (36-99) |0.007

29-35 wGA, CLD 119 [2/21  |0.53 (0.04-6.34) 47 (-534-96)|0.61

< 35wGA, CLD 2/100 [10/101 |0.19 (0.04-0.87) |86 (13-96) |0.039

Within 12 months

<28 wGA, CLD 3/81 |14/80 |0.18 (0.05-0.66) (82 (34-95) [0.010

<28 wGA, no CLD 1/27 |3/26 |0.30 (0.03-3.04) [70 (-204-97)|0.58

<28 wGA all 4/108 |17/106 |0.20 (0.07-0.62) |80 (38-93) |0.005

29-35 wGA, CLD 119 |3/21  |0.33 (0.03-3.52) |67 (-252-97)|0.67

<35wGA, CLD 4/100 |17/101 [0.21 (0.07-0.64) [79 (36-93) |0.006

*

n/N = number hospitalized for RSV / nhumber in subgroup

No deaths were reported during the study

Chiu et al. Prospective / Infants with hsCHD Patient characteristics similar in the two groups 11-2 Fair
20183 retrospective cohort | age <1 yr
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Multicenter PVZ:. n =747 Incidence rates of hospitalization for RSV for PVZ recipients and
controls o
Supported Controls: n = 809 Historical
by the controls, may
Taiwan Taiwan Pvz Control be biased
i . . =7 =7/
iggﬁ%: f (4 sites) Followed until 1 yr of (n=705) (n=705)
: age, PVZ recipients
Cardiology prospeciively and n  |Rate* (95% Cl) n |Rate* (95% Cl)
controls
2010-2016 retrospectively All cases
;(\)/123re|mbursed from Hospitalization 18 [0.076 (0.048,0.121) [34 [0.145 (0.104,0.203)
Matched with ICU admission  [7 0.030 (0.014,0.062) [15 [0.064 (0.039, 0.106)
propensity scores.
; Aft tching,
RSVH with PVZ vs. er matehing Days hospitalized [151 [0.640 (0.545,0.750) [368 [1.573 (1.420, 1.742)
no treatment. 705 in each group
Acyanotic CHD
PVZ 15 mg/kg every 4| \10an PVZ doses 3.9 | |HosPitalization 12 0.093 (0.053,0.165) [18 [0.138 (0.087, 0.219)
weeks from time of '
CHD diagnosis x 6 ICU admission ~ [3  [0.023 (0.008,0.072) 8  [0.061 (0.031, 0.123)
doses
Jan 2010-June 2012: | Ipays hospitalized 89 0.693 (0.563, 0.853) [151 [1.157 (0.987, 1.357)
no PVZ
RSV diagnosed by Cyanotic CHD
antigen test or culture
Hospitalization |8 [0.056 (0.025,0.124) [16 |0.155 (0.095, 0.252)
Jul 2012-Dec 31,
Routinely tested for 421?113?;/:r?:cselti|\?enc; pyz |[ICUadmission 4 0037 (0.014,0099) 7 |0.068 (0.032,0.142)
virus if hospitalized
Days hospitalized |62 [0.576 (0.449, 0.738) 217 |2.096 (1.835, 2.395)
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Yl)t,? LRI before age * Incidence rates per 1000 person-days after matching by
Jan 2014-Dec 2015: | Propensity score

98.1% received PVZ

Rate Ratio 95% ClI

All cases

Hospitalization 0.514 0.283, 0.934 t
ICU admission 0.426 0.167, 1.083
Days hospitalized 0.396 0.137, 1.146

Acyanotic CHD

Hospitalization 0.649 0.293, 1.439
ICU admission 0.348 0.103, 1.176
Days hospitalized 0.553 0.141, 2.180
Cyanotic CHD

Hospitalization 0.350 0.137,0.895 1

ICU admission 0.528 0.157,1.777
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Days hospitalized ~ [0.269 0.051, 1.423
T significant at p <0.05
PVZ prophylaxis effective in total group and in those with cyanotic
CHD but not with acyanotic CHD
During PVZ period: 12 RSV admissions. 5 did not get PVZ
because of late CHD diagnosis; 3 did not get PVZ because of
noncompliance and 3 did not fit criteria for PVZ. Only 1 PVZ
failure.
Farber et al.,| Retrospective Cohort | Premature infants 29— (1) RSVHs during 15t RSV season Level lI-2 | Fair
2016%° 36 wGA who were <6
months of age at start | /nfants 29-32 wGA
Multicentre of RSV season in Infants receiving PVZ less likely to be hospitalized with RSV
N ¢ | 2012, 2013, and 2014 4t . int tion (3.1% 5 0% =004
fur?die:gerna without risk factors for | cOmMPared to receiving no intervention (3.1% vs. 5.0%, p=0.04) RSV diagnoses
_ severe RSV infection | poge response reduction in RSVH with increased proportion of based on
United States Oﬂler than prematurity | gjigible PVZ doses taken (p for trend = 0.009) hospital
- (n=14,097) discharge
9 Medicaid managed Most of reduction in RSVH in infants taking 80—100% of eligible diagnoses: no
care programs doses of PVZ [aOR=0.30 (0.12-0.78)] access to
Infants 29-32 wGA laboratory data
(n=2031)
2012-2015 Infants 33-36 wGA
PVZ
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RSV season defined (n=843, No difference in RSVH in infants taking PVZ (at any level of Possible that
each year as October | 41.5%) dispensed doses) compared to infants receiving no intervention some

1 —March 30

PVZ prophylaxis
versus no intervention

PVZ dose not stated
(reported amounts of
PVZ dispensed)

RSV infection
identified by ICD-9
codes

No intervention
(n=1188, 58.5%)

Infants 33—-36 wGA
(n=12,066)

PVZ (n=442, 3.7%)

No intervention
(n=11,624, 96.3%)

Exclusion criteria:

<29 wGA or >36
wGA; infants with
CLD,
hemodynamically
significant CHD,
pulmonary
hypertension,
hematopoietic stem
cell or other
transplantation, and
severe genetic
syndrome; infants with
pharmacy claim for
medications for heart
failure, CLD, and
pulmonary

(4.5% vs. 4.2%, p=0.70)

RSVHs lower for infants born April 1 to September 30 compared
to October 1 to December 31 (3.1% vs. 6.0%, p<0.001)

Overall, infants who received no intervention had longer hospital
LOS compared to infants who received PVZ (0.27 days/infant vs.
0.16 days/infant, p=0.04)

(2) Hospitalizations with bronchiolitis without RSV during 15t
RSV season

Infants 29-32 wGA

A higher proportion of infants receiving PVZ were hospitalized
with bronchiolitis without RSV compared to infants receiving no
intervention (3.3% vs. 1.9%, p=0.05)

Dose response increase in bronchiolitis hospitalization without
RSV with increased proportion of eligible PVZ doses taken (p for
trend = 0.004)

Most of increase in hospitalizations in infants taking 80—100% of
eligible PVZ doses compared to infants receiving no intervention
[aORt=2.91 (1.44-5.92)]

hospitalizations
for bronchiolitis
without RSV
were in infants
not tested for
RSV

PVZ doses and
amounts
dispensed
determined
from outpatient
pharmacy
claims

Medicaid
recipients may
not be
representative
of other
populations.

PVZ adherent
and
nonadherent
recipients may
have differed in
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hypertension; and Infants 33-36 wGA unmeasured
infants with <3 _ _ _ _ o . confounders
months of health plan | No difference in proportion of infants hospitalized with
eligibility during RSV | bronchiolitis without RSV in infants receiving PVZ and receiving
season in first year of no intervention (29% VS. 22%, p:030)
life No difference in hospitalization for bronchiolitis without RSV in
infants taking PVZ (at any level of dispensed doses) compared to
infants receiving no intervention
TaOR, adjusted odds ratio; logistic regression adjusted for age group (age group
1: date of birth October 1 to December 31; age group 2: date of birth July 1 to
September 30; age group 3: date of birth April 1 to June 30), receipt of PVZ
(yes/no), and year of birth
Groves et Retrospective Cohort | Children diagnosed Primary outcome Level lI-2 | Fair
al., 20162 with CF on neonatal
screening and born in | (1) Hospital admission secondary to RSV-related lower
Sinal onal ) Northern Ireland respiratory tract infection
ingle regional center
Funding 288’;9(?123337 and Children receiving no intervention had increased risk of RSV o
source not infection (RR=4.78, 95%CI: 1.1-20.7) and were more likely to be Minimal
stated Northern Ireland admitted to hospital for RSV compared to children who received adjustment for
orthern frefan PVZ (10/47 vs. 2/45, p=0.027) potential
Pre-PVZ initiation confounders in
cohort (born 1997— analysis
Regional Paediatric | 2002) (n=47)
CF Centre patient Secondary outcomes at 6 years of age
registry (2) Age at first isolation of P. aeruginosa * Cohorts
- initiati separated in
PostPVZ initiation | 44 o1 who received PVZ had earlier time to first P. aeruginosa fime with
cohort (born 2003— isolation (57 9% ths. =0.025 .
1997-2007 2007) (n=45) isolation (57 vs. 96 months, p=0.025) possible
changes in
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PVZ prophylaxis
versus no intervention

PVZ dose not stated

RSV diagnosed using
PCR

Exclusion: Children
with CF born outside
of Northern Ireland

No difference in chronic P. aeruginosa infection rates between
children receiving PVZ (n=2) and children receiving no
intervention (n=3)

(3) Growth parameters

No difference in growth parameters (height, weight, BMI)
between children who received PVZ and children who received
no intervention

(4) Lung function at age 6 yr

No difference in percent of predicted FEV1 in one second (97.5%
vs. 97.1%, p=0.92) between children who received PVZ and
children who received no intervention.

No difference in percent of predicted FEV1 in one second
between children who had been hospitalized with RSV and those
who had not.

#controlling for gender and CF genotype

clinical and/or
infection
prevention and
control
practices

Small numbers
could have
limited study
power
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Lacaze- Prospective cohort Infants born at <33 Patients who received PVZ were significantly more premature, 11-2 Fair
Masmonteil | study wGA and born April — | had a higher incidence of BPD, were more frequently initially
et al. 200431 December 2000 discharged at onset of the RSV season, and more likely to be
hospitalized for LRTI
followed to end of
Multicenter RSV season .
Funded by Differences
Abbott France 2256 without BPD did not receive PVZ reported in PVZ
France and no
46 centers n= 2813 treatment
groups but
Outcome PVZ NoPVZ  |p r?“”f g?}
2000 . agjustea tor
2 one dose of PVZ: (n=376) (n=2370) confounders
376
) Patients hospitalized at 106 (28.2%) |356 (15.0%) |<0.0001
Risk factors for RSVH least once for LRTI Minor
with and without PVZ : :
No PVZ: 2370 discrepancies
N between
Hospitalizations for LRTI 146 (38.8%) (427 (18%) numbers in
RSV diagnosed by PVZ status uncertain: tables and text,
IFA Patients hospitalized at 23 (6.1%)* 170 (7.2%) |0.46 in which case

67

least once for RSV

Hospitalizations for RSV

23 (6.1%) *

176 (7.4%)

MV

2 (0.5%)

9 (0.4%)

*4 had RSV before start of PVZ administration, therefore 19 with

PVZ (5.1%) (p 0.13)

data from
tables used
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No significant difference in RSVH rates between PVZ and control
group but PVZ group had more LRTI admissions

2 deaths from RSV (no prophylaxis)
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Lee et al. Retrospective Infants born <29 wks | RSVHs in PVZ recipients and controls 11-2 Fair
2018% GA
PVvz No PVZ p
Multicenter
Funding not PVZ:n =40 <29 wGA (all) (n=40) (n=95)
reported B|rthWe|ght,
Hospitalization for RSV 2(5%) |15 (15.8%)|0.096 GA, BPD
Hong Kong differed
2 cent No PVZ:n =95 between the
(2 centers) Length of stay (days) mean +SD 0.7+37 |[11+11 |0.518 two groups;
confounding
Infants followed for PICU admission 1(25%) |7(7.4%) |0.436 not adjusted for
2010-2014 RSVH within 1 year
PVZ program onset RSV mortality 0 0
2012
<27 WGA (n=23) (n=27)
Cost-effectiveness of Hospitalization for RSV 2 (8.7%) |9(33.3%) |0.046
PVZ program
PVZ only effective for those <27 wk GA
15 mg/kg monthly for
5 doses
No RSV-related deaths reported
RSV diagnosis by
immunofluorescent
assay or viral culture
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Mochizuki et | Prospective Cohort Intention to treat Primary outcome Level II-2 | Fair
al., 2017%7 population
(1) Incident atopic asthma* (Atopic asthma subpopulation)
Preterm infants (33—
Multicentre 35 wGA) without CLD | In multivariate analysisT, incidence of atopic asthma similar in

Funding: (n=440) PVZ and no intervention groups (OR=1.27, 95% CI: 0.60 to 2.70, .
Ministry of p=0.53) Details on
Health, PVZ =3 doses representativen
Labour and | J@pan (n=345) This finding was not changed in children with (OR=0.68, 95% Cl: ess and
Welfare, Number of cent ¢ 0.13 to 3.47, p=0.24) and without (OR=1.71, 95% CI: 0.70 to derivation of
Japan st:[[gder Of Centers NOY N intervention (n=95)| 4.18, p=0.64) a family history of allergy cohort available

6-year follow-up of
previously published
CREW study that
examined outcomes
at three years of age

Recruitment during
2007-2008 RSV
season

PVZ prophylaxis
versus no intervention

PVZ dosage not
stated

Per protocol
population

Children completing
6-year follow-up
(n=328)

PVZ (n=249)

No intervention(n=79)

Atopic asthma sub-
population

Children with blood
collected for IgE
determination (n=268)

PVZ (n=202)

Secondary outcomes

(2) Physician-diagnosed recurrent wheezing” during first six years
of life

In multivariate analysisT, PVZ use associated with reduced rates
of recurrent wheeze, but only in children with a family history of
allergy

Intention to treat (aOR=0.48, 95% CI: 0.26 to 0.90, p=0.023)
Per protocol (aOR=0.28, 95% CI: 0.13 to 0.60, p=0.001)

Atopic asthma subgroup (aOR=0.54, 95% CI: 0.11 to 0.27,
p=0.001)

(3) Respiratory outpatient visits and hospitalizations during first
six years of life (Intention to treat population)

only in original
CREW study

Insufficient
detail provided
to determine if
assessment
blinded to
child’s
prophylaxis
status

Some
exposure/outco
me data (e.g.,
recurrent
wheeze,
clinic/hospital
visits) collected
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RSV infection not an | No intervention (n=66)| PVZ recipients had significantly fewer outpatient respiratory visits from parental
outcome compared to control children (19.0 vs. 23.9 visits/person, self-reports
p=0.018)
Exclusion criteria: No significant differences in number of hospitalizations per _
Small for GA, CLD, person for respiratory iliness in PVZ and control groups (0.24 vs. Analysis

history of respiratory
diseases requiring MV
regardless of
surfactant use,
children who had
received <3 doses of
PVZ during the first 6
months of life

0.34, p=0.46)
(Per Protocol analysis)

No differences in outpatient visits (21.8 and 28.1 visits/person for
PVZ recipients and control infants, p=0.10)

No difference in respiratory hospitalizations (0.27 and 0.35 per
person for PVZ recipients and control infants, p=0.76)

(4) Growth parameters at 6 years of age

No significant differences between PVZ and no intervention
groups in:

Weight (19.4 + 3.46 kg vs. 19.5 + 2.66 kg, p=0.83)
Height (112.0 £ 4.0 cm vs. 112.7 £ 5.76 cm, p=0.33)
Body mass index (15.4 + 1.85 vs. 15.3 + 1.26, p=0.75)

#Definitions

Recurrent wheezing: occurrence of 3 or more episodes of
physician-diagnosed expiratory wheezing in a 12-month period

controlled for
only a subset of
the potential
confounders for
which data
collected
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Atopy: high serum total (30 IU/mL or greater) or specific IgE (0.35
IU/mL or greater)

Atopic asthma: presence of both recurrent expiratory wheeze and
atopy

TAnalysis controlled for a number of potential confounders: GA,
smokers in the home, family history of allergy

Prais et al., | Retrospective Cohort | School age children Short-term outcomes (within first two years of life) Level lI-2 | Fair
201621 (7—10 years) who had _ _ _ _ _
been born extremely | (1) Proportion admitted to hospital for respiratory disease

premature (<29 wGA)

Israel — PVZ recipients had reduced proportion of hospitalizations Subjects
:)r:aivg/g;an 2000-2003 compared to non-recipients (33.3% versus 69.7%, p=0.001) recruited from
Fundi single tertiary
unding
source: Single tertiary care care centre
Abbott children’s medical Some children had (2) RSV-positive admissions
centre
BPD PVZ recipients had reduced proportion of RSV-positive Episodes of
hospitalizations compared to non-recipients (20.0%, n=2 vs. wheezing in
59.3%, n=19, p=0.033) first two years
2000-2003 Mean age: 8.9 (SD: of life
0.68) years dependent
. (3) Length of hospital stay upon parental
PVZ prophylaxis self-reports
versus no intervention R Mean LOS shorter for PVZ recipients compared to non-recipients subject to recall
V7 dosace not Exposed: oo | (4.6 + 1.8 days versus 6.4 + 2.3 days, p=0.03) bias
stated g who received PVZ
(n=30)
(4) Episodes of wheezing Small number

of infants in
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Routine PVZ Proportion of children with parental reports of wheezing each group
prophylaxis significantly higher in PVZ non-recipients (70% versus 27%, could reduce

introduced in 2001 for
infants born <29
weeks GA

Method of RSV
diagnosis not stated

Unexposed: Children
born in 2000-2001
who did not receive
PVZ (n=33)

Exclusion criteria:
Subjects unable to
undergo pulmonary
function testing for
any reason; subjects
with severe systemic
disease, including
cardiac disease

p=0.008)

Long-term outcomes (at school age)
(5) Pulmonary lung function*

No significant difference in PVZ recipients and non-recipients in
any of the pulmonary lung function parameters tested at school
age

Similar results found when analysis restricted to children
Born <26 weeks GA
With severe BPD

With and without a family or personal history of eczema or
allergic rhinitis

#Pulmonary lung function tests performed: Percentage of predicted forced vital
capacity (FVC), percentage of predicted forced expiratory volume in one second
(FEV4), number and proportion of subjects with FEV; <80% of predicted,
FEV4/FVC ratio, percentage change in FEV, after bronchodilation, number and
proportion of subjects with significant reversibility, percentage of predicted forced
expiratory flow (FEF) at 50% of FVC, percentage of predicted FEF at 25-75%
FVC, percentage change in FEF 5 759 after bronchodilation, median provocative
concentration leading to a 20% fall in FEV4 (PCy), number and percentage of
subjects with positive methacholine test, and number and percentage of subjects
with PCy <1 mg/mL.

power of study

Analysis
controlled only
for age and
extreme
prematurity
(although
groups found
not to differ on
a number of
potential
confounders)

Results may
not be
generalizable to
term infants or
infants with
severe
systemic
disease (e.g.,
cardiac
disease)
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Priante E et | Retrospective cohort | Infants born at 29-35 | The proportion of infants not exposed to PVZ increased 11-2 Fair
al., 201932 study wGA significantly from 63.7% in season 1 to 80.6% in season 2 (p-
value <0.0001)
Season 1 (n=262)
Source of Multicentre (3) Mean wGA: 229+10.9
funding not Hospital admissions due to RSV over two consecutive seasons Results not
reported Italy CLD 0% analyzed by
presence or
season 1: 2015-2016 | hsCHD 2.3% Season 1 Season 2 OR (95% CI) absence of
CLD or hsCHD.
season 2: 2016-2017. ; ; :
AllInfants | 5562 (1.91%) | 14/274 (5.11%) |2.77 (0.98-7.80) More high risk
p\/7: (n/N) infants in the
group without
Change in eligibility | n=95 PVZ (n/N) |2/95 (2.10%) [1/53 (1.88%) [1.09 (0.67-1.35) PVZin 27
criteria for PVZ 2016- season.
17 No prophylaxis: No PVZ
n=167 (n(/)N) 3/167 (1.80%) | 13/221 (5.88%) |3.42 (0.96-12.20)
PVZ 15 mg/kg * = itali i ,
monthly x 5 doses Season 2 (n=274) n/N = number hospitalized for RSV / number in subgroup Auth?rg
conclusion

versus no prophylaxis

RSV confirmed by
EIA, IFA, PCR or viral
culture

Mean wGA (days):
228+11.6

CLD 4.4%
hsCHD 2.92%

Across the two seasons, 3 of 148 infants (2.03%) receiving PVZ
and 16 of 388 infants (4.12%) without prophylaxis were
hospitalized due to RSV.

does not seem
to be supported
by the data
(non-significant
increase; also,
increase in %
RSVH in those
without
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PVZ: n=53 Risk of RSVH among infants receiving PVZ compared to those prophylaxis in
. not receiving prophylaxis across the two seasons period 2 vs.
No prophylaxis: period 1 not
n_221) OR (95% CI) addressed)
Season 1 1.18 (0.19-7.16)
Season 2 0.31 (0.04-2.41)
Overall 0.57 (0.16-2.07)

Calculated using metabin function in meta package in R studio. Overall estimate was
pooled using a fixed effects model (12 = 0%).

Conclusion: The authors conclude that restricting eligibility for
PVZ reimbursement led to a significant increase in RSVH.

Using the raw data reported by the authors, we found that the risk
of RSVH was reduced in those receiving PVZ compared to no
prophylaxis but the result was not statistically significant [OR
(95%Cl); 0.57 (0.16-2.07)].
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Sanchez- Prospective Term infants with DS | Higher incidence of RSVH in DS group compared to the non-DS | II-2 Fair
Luna et al. observational study age <1yr group.
2017%
Multicenter Control cohort: infants | DS group had lower weight at baseline and lower GA at birth;

without DS matched | higher percentage of infants previously hospitalized for RSV Small number
Funded by by sex and date of infection or for other reasons and higher percentage with of the DS group
AbbVie birth. concomitant disease and use of concomitant medications. received PVZ.

Spain 50 sites

Oct — Mar 2012-13
and 2013-4

RSVH rates in term
infants with Down
syndrome (DS) and
infants without DS

RSV dx by rapid
antigen test (+ culture
or molecular
technique in some)

Excluded if hsCHD,
BPD, <35 wGA.

DS:n =93
Non-DS: n =68

Hospitalization for RSV:

10 cases (9.7%) (9 infants) in DS group

1 case (1.5%) in non-DS group (p=0.03)

PVZ in 33 (35.5%) of DS and 0 of non DS group

Down syndrome group:

Admission with RSV: PVZ  1/33 (3.0%)

No PVZ 9/60 (15%) p=0.075

PVZ prophylaxis was not an independent predictor for RSVH

Potential
confounders in
PVZ treated
and untreated
groups not
explored.
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Soraiz et al. | Prospective cohort hsCHD age <1 yr No significant difference in GA, birth weight, sex, age at -2 Fair
20173 with historical control hospitalization.
Fewer with cyanotic heart disease, left ventricular hypoplasia and
. ] PVZ:n =53 pulmonary hypertension and more with corrected CHD with minor
Funding not | Single center residua in the control group. L
stated Control: n =50 Historical
controls;
_ differences in
Argentina Hospitalization for respiratory tract infection (RTI) types and
severity of CHD
PVZ Control |RR(95% CI) [p [NNT between the
2014-2016 _ _ PVZ and
(prospective) (n=53) [(n=50) untreated
groups but
2007-2009 (historic RTI 10 (19%) |15 (30%) |0.63 (0.21-1.27) {0.19 confounders
controls) not adjusted for
Hospitalization
= 00 00 . . =VU. . .
Impact of PVZ vs. no Eoss\;ig;ation 3(6%) [1020%) |0.28 (0.08-0.97) |0.04|6.97 Conference
treatment on abstract
hospitalization for
RSV MV 2(4%) |4 (8%) |0.47 (0.09-2.46) [0.32
Method of RSV
testing not stated No difference in respiratory tract infections or LOS for respiratory
tract infections; no respiratory deaths
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Fink et al., Retrospective cohort | Infants diagnosed Short-term mortality: all cause mortality before age 2 yr total and | 1I-2 Poor
2019% study with CF (CF) at age specifically during the RSV season.
<6 months and had
>1 yr of CFFPR data
by age 2 yr . . . ;
No external | USA Risk of death among children age <2 yr who did or did not
funding receive PVZ
Multicenter CF PvZ: PVZ D© : p-value
Foundation Patient n=1588 prophylaxis No
' documentation
Registry (CFFPR) ) of RSV
<32 wGA 1% 5refore age 2 0.1% 0.2% 05 infection or
32-<37 wGA:10% RSVH
2008 -2016 i
During RSV 1 9 105 | 0.1% 0.6
, season
PVZ prophylaxis No prophylaxis:

versus no intervention

Dose and number of
doses of PVZ not
stated

RSV not diagnosed

n=2,679
<32 wGA1%;
32 - <37 wGA: 6%

Annual rate of hospitalizations among children who did or did not

receive PVZ
Age, yr | RR (95% CI) | aRR! (95% Cl) (H;ﬁz RR e
<1 12(0.98-1.3) | 0.94 (0.79-1.1) | 0.91 (0.72-1.2)
1t0<2 [ 12(1.0-1.4) | 1.1(0.92-1.3) | 0.96 (0.77-1.2)
2t0<3 | 1.0 (0.87-1.3) | 0.91 (0.75-1.1) | 0.85 (0.66-1.1)




97 | THE EFFECTS OF PALIVIZUMAB PROPHYLAXIS ON REDUCING COMPLICATIONS ASSOCIATED WITH RESPIRATORY SYNCYTIAL

VIRUS IN INFANTS

STUDY DETAILS SUMMARY
Study Study Design Participants Summary of Key Findings é‘ e_vel 27 Quality
vidence
3to<4 | 1.2(0.95-1.4) | 0.99 (0.81-1.2) | 0.89 (0.66-1.2)
4t0o<5 | 1.1 (0.86-1.3) | 0.91(0.73-1.1) | 1.0 (0.75-1.4)
5t0<6 | 1.2 (0.93-1.5) | 1.0 (0.82-1.3) | 1.1 (0.83-1.6)
6to<7 | 1.0 (0.79-1.3) | 0.96 (0.74-1.2) | 1.1 (0.75-1.0)
7to <8 | 0.81 (0.59-1.1) | 0.75 (0.54-1.0) | 0.65 (0.40-1.0)

1 Adjusted for propensity score. Variables included in the model; birth season, Hispanic,
mutation class group, smoker in household, received influenza vaccine, length
percentile, weight percentile, MRSA positive culture results, Dornase alfa treatment,
hypertonic saline treatment, pancreatic enzyme replacement therapy.

2 HR: High-risk infants defined as weight or weight-for-length percentile of <5% or
hospitalization for pulmonary exacerbation or other pulmonary complications before
their 1st RSV season

Long-term sequelae: pulmonary function
impairment/deterioration: annualized percent FEV1 predicted
(average of the maximum measure from each quarter) during the
12 months before the seventh birthday.

Mean percent FEV1 (95% CI) predicted at 7 years of age

PVZ No prophylaxis

(n=593) =) i
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All
98.2 (96.9-99.5) | 97.3 (96.1-98.5) | NA
(n=1,323)
High-risk
(n=462) 95.3 95.0 0.9

Time to 15t P. aeruginosa culture: The unadjusted hazard ratio for
acquisition of P. aeruginosa was 1.1 (95% CI: 1.0 to 1.2); after
propensity score adjustment, the hazard ratio was 1.1 (95% CI:
0.96 to 1.2).

Conclusion: The authors found no evidence of long-term benefits
associated with PVZ in infants with CF
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Narbona- Retrospective All infants admitted Overall: 531/900 tested (59%) of those admitted with bronchiolitis | 11-2 Poor
Lopez et al. | observational study with bronchiolitis (n = | were RSV+,
201823 952)
Mean GA 38.4 wks (range 25-43 wks).
Hospitalization
Single center RSV+: mean age at admission 107109 d; mean LOS rate stated only
Funding not All infants who 7.1+ 4.1d. (z not defined) for PVZ group.
mentioned received PVZ (n=641)
(authors . PVZ and
state no Spain comparator
conflict of o groups have
interest with (Crlte”a for PVZ: <28 o ) . . oo Confounding
PVZ recipients: 63/641 (9.8%) admitted with bronchiolitis.
any financial | 2000-2012 xgrﬁr?sngtabge(z;\ﬁng P (9.8%) factors but no
organization of RSV season; 29.32 | 22/62 tested (3.4% of total PVZ cohort and 35.5% of those rand;lcjlzt.ment

)

Characterize patients
admitted because of
bronchiolitis and
analyze separately
those who did or did
not receive PVZ

PVZ monthly during
RSV season, upto 5
doses

RSV diagnosis by
PCR

wGA and age <6
months at beginning
of RSV season; age
<2 yr with BPD,
neuromuscular
disease,
chromosomal
abnormalities, or
CHD)

admitted with bronchiolitis) were RSV+.

RSV+: mean age at admission 121+ 105 d; mean LOS 9.24 +4.2
d.

Mean age at admission for RSV older in PVZ group (p=0.042)
RSV+ LOS significantly longer in PVZ group (p=0.006)

Lower proportion of RSV infection in those admitted with
bronchiolitis if PVZ received (35.5%) vs. all cases (59%)* but
groups not matched for GA or actual age.

* calculation for no PVZ group: 952-63 = 889; RSV in 531-22 =
509 (57.3%) vs. PVZ group (35.5%): p=0.0056
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For individual studies, Level of Evidence and Quality were assessed using the methods of Harris 2001.

Abbreviations: BPD: bronchopulmonary dysplasia; Cl: confidence interval; CF: cystic fibrosis; GA: gestational age; DS: Down syndrome; hsCHD:
hemodynamically significant congenital heart disease; ICU: intensive care unit; IFA: immunofluorescence assay; IQR: interquartile range; IPSW:
inverse propensity score weight; LOS length of hospital stay; LRTI: lower respiratory tract infection; MV: mechanical ventilation; n/N: number
hospitalized/number in group; NNT: number needed to treat; OR: odds ratio; PCR: polymerase chain reaction; PE: palivizumab effectiveness; PVZ:
palivizumab; RCT: randomized controlled trial; RR: relative risk; RRR: relative risk reduction; RSVH: respiratory syncytial virus-related hospitalization;
RTI: respiratory tract infection; RT-PCR: reverse transcription PCR; UK: United Kingdom; US: United States; wGA: weeks of gestational age
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APPENDIX F: SUMMARY OF EVIDENCE FROM ORIGINAL INESSS LITERATURE
REVIEW RELATED TO EFFICACY/EFFECTIVENESS OF PVZ PROPHYLAXIS IN
INFANTS AND CHILDREN

STUDY DETAILS SUMMARY
Study Study Design Participants Summary of Key Findings Le_vel 27 Quality
Evidence
Systematic reviews
Andabaka et | Systematic review with | Children born at <35 wGA | Effectiveness of PVZ prophylaxis versus No rating | Good (as
al., 2013 meta-analysis of RCT | and aged <6 months of placebo, premature infants and infants with CLD | under assessed using
age at start of RSV or hsCHD NACI R-AMSTAR)
1996-2012 season, or <24 months of methods
Fundi age with CLD or hsCHD
unading ¢ and under 24 months at 1) RSV iated hospitalizati
2?;:;16 no PVZ prophylaxis versus start of the RSV season (1) -associated hospitalizations
(2)ICU

¢ RR=0.50 (95%Cl: 0.30 to 0.81)f

(3) All-cause mortality
e RR=0.69 (95% CI: 0.42 to 1.15)*

(4) Use of MV due to RSV
¢ RR=1.1(95% CI: 0.2 t0 6.09) 1
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*The three studies included in the meta-analysis were Feltes
et al., 2003; IMpact-RSV, 1998; and Subramanian et al.,
1998

TThe two studies included in the meta-analysis were Feltes
et al., 2003 and IMpact-RSV, 1998

Robinson et Systematic review of Infants and children (up to | For systematic reviews without meta-analysis, No rating | Good (as
al., 201442 randomized controlled | 18 years of age) with a the individual studies meeting the inclusion under assessed using
trials diagnosis of CF criteria of the INESSS systematic literature NACI R-AMSTAR)
review are presented separately in this table, by | methods
Funding: CF 1995-2014 (N=186) author. Therefore, please see elsewhere in this
9 table for the findings from the following study:
Foundation,

USA.
PVZ prophylaxis versus ¢ Cohenetal, 2005

placebo or no
intervention

Children born at <35 wGA

Checchia et Systematic review with . Effectiveness of PVZ prophylaxis versus No rating | Average (as
. or with CLD or hsCHD : e .
al., 201145 meta-analysis of RCT (N=15,000) placebo or no intervention: under assessed using
and observational ’ NACI R-AMSTAR)
studies (1) RSV-associated hospitalizations methods
Funded by 1990-2007 e OR=0.35(95% CI: 0.25 to 0.47, p<0.001)*

Medimmune
PVZ prophylaxis versus (2) All-cause mortality

ﬁ]'fecflte’ﬁt?;nm « OR=0.30 (95% CI: 0.17 to 0.55, p<0.001)
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*The eight studies included in the meta-analysis were
Mitchell et al., 2006; Grimaldi et al., 2004; Henckel et al.,
2004; Perez et al., 2004; Wegner et al., 2004; Pedraz et al.,
2003; IMpact-RSV, 1998; and Subramanian et al., 1998

Premature infants without CLD:

Effectiveness of PVZ prophylaxis compared to
placebo or no intervention

(1) RSV-associated hospitalizations
o <32 wGA:
OR=0.28 (95% CI: 0.21 to 0.36, p<0.001)**

o 32-35wGA:
OR=0.26 (95% CI: 0.11 to 0.62, p=0.002) t

(2) All-cause mortality
o <32 wGA:
OR=0.25 (95% CI: 0.13 to 0.49, p<0.001)*

e 32-35wGA:
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OR=0.22 (95% CI: 0.03 to 1.89, p=0.085)*
**The three studies included in the meta-analysis were
Henckel et al., 2004; Pedraz et al., 2003; and IMpact-RSV,
1998
TThe two studies included in the meta-analysis were
Wegner et al., 2004 and IMpact-RSV, 1998
¥ The three studies included in the meta-analysis were
Wegner et al., 2004; Pedraz et al., 2003; and IMpact-RSV,
1998
*The three studies included in the meta-analysis were
Kasuda et al., 2006; Wegner et al., 2004; and IMpact-RSV,
1998
Homaira et al.,| Systematic review of Infants and children (<2 For systematic reviews without meta-analysis No ratin Average (as
2014684 observational studies | years of age) at high risk Syste : . . alysis, 9 9 .
1999-2013 for severe RSV disease th_e |n_d|V|duaI studies meeting th_e |_ncIUS|on under assessed using
: . criteria of the INESSS systematic literature NACI R-AMSTAR)
Funding not due to prematurity and/or review are presented separately in this table, by | methods
stated PVZ prophylaxis versus| any chronic congenital P P y 0'e, by
i author. Therefore, please see elsewhere in this
placebo or no conditions f findi f f : o
intervention table for the findings from the following studies:
(N=89,469)
e Grimaldi et al., 2007
¢ Mitchell et al., 2006
e Pedraz et al., 2003
e Singleton et al., 2003
(data from the systematic review not used)
Morris et al., Systematic review with | Children <48 months of The three randomized controlled trials of PVZ No rating | Average (as
2009¢%° meta-analysis of RCT | age with elevated risk of versus placebo (Feltes, 2003; IMpact-RSV, under assessed using
severe RSV infection 1998; Subramanian, 1998) identified in this NACI R-AMSTAR)
1990 to 2009 systematic review were included in the meta- methods
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Funding not analysis of Andabaka et al. As the Andabaka et
stated ) al. study was more recent and of higher
PVZ prophylaxis versus methodological quality, only Andabaka was
placebo or no considered in the INESSS literature review.
intervention; RSV
immunoglobulin versus
placebo or no
intervention
Pons et al., Systematic review with | Children presenting an The meta-analysis combined results from trials | No rating | Average (as
2010¢%6 meta-analysis of RCT | elevated risk of contracting | of PVZ and other immunoprophylaxes under assessed using
an RSV infection (immunoglobulin, motavizumab) in deriving NACI R-AMSTAR)
overall effect estimates for outcomes. methods
Therefore, the results were not considered in
1990-2009 the INESSS literature review.
Supported by
the Spanish PVZ prophylaxis and
National other The three randomized controlled trials of PVZ
Health System| immunoprophylaxes versus placebo (Feltes, 2003; IMpact-RSV,
(immunoglobulin, 1998; Subramanian, 1998) were captured in the
motavizumab) vs. systematic review and meta-analysis of
placebo Andabaka et al.
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Wegzyn et al., | Systematic review of Children born at <35 wGA | For systematic reviews without meta-analysis, No rating | Average (as
2014687 RCT and prospective with CLD or hsCHD the individual studies meeting the inclusion under assessed using
observational studies criteria of the INESSS systematic literature NACI R-AMSTAR)
(N =42,000) review are presented separately in this table, by | methods
Funding author. Therefore, please see elsewhere in this
source: 1996-2013 table for the findings from the following studies:
AbbVie Inc « Blanken etal., 2013
PVZ prophylaxis versus e Carbonell-Estrany et al., 2010
placebo or no e Feltes et al., 2003
intervention
o Feltesetal, 2011
¢ [IMpact-RSV, 1998
e Pedraz etal., 2003
e Tavsuetal, 2014
(data from the systematic review not used)
Individual studies
Feltes et al., RCT Children with hsCHD and | Effectiveness of PVZ prophylaxis compared to | Level | Good (as
2003%8 <24 months of age at the | placebo assessed using
start of the RSV season CASP)
(1) RSV-associated hospitalizations
Multinational
Supported by | multicenter e Overall: Relative Decrease (RD)=45%,

Medimmune

PVZ recipients (n=639)

p=0.003
¢ Acyanotic heart disease: RD=58%, p=0.003
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Canada, US, Placebo recipients (n=648)| e Cyanotic heart disease: RD=29%, p=0.285
Switzerland, Germany,
Poland, France, UK (76 (2) Length of hospital stay due to RSV
sites)

RD=56%, p=0.003

(3) Stays in ICU due to RSV

Four RSV seasons

(1998-2002) RD=46%, p=0.094

PVZ prophylaxis versus (4) Length of stay in ICU due to RSV

placebo RD=78%, p=0.80

PVZ 15 mg/kg every 30

All- li
days; total of 5 doses) (5) All-cause mortality

RR=0.79 (95% CI: 0.45 t01.38)
RSV diagnosed by (6) Use of MV due to RSV
antigen detection RD=41%, p=0.282
(7) Length of oxygen therapy due to RSV

RD=73%, p=0.014
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IMpact-RSV, | RCT (Phase lll study) | Children born at <35 wGA | Premature infants with or without CLD Level | Good (as
199838 assessed using

Contributions
from
Medimmune

Multinational,
multicenter

Canada, UK, US

Sites: Canada: 9, UK:
11, US: 119

One RSV season
(1996-1997)

PVZ prophylaxis versus
placebo

PVZ 15 mg/kg every 30
days; total of 5 doses)

AND

who were <6 months of
age at the start of the RSV
season

OR

who were <24 months at
start of the RSV season
and had a diagnosis of
BPD and who received
steroids, bronchodilators,
diuretics or supplementary
oxygen in previous 6
months

PVZ recipients (n=1002)

Placebo recipients (n=500)

Effectiveness of PVZ versus placebo
(1) RSV-associated hospitalizations
RR=0.45 (95% CI: 0.31 to 0.66)

(2) Length of hospital stay due to RSV (total
number of days/100 children)

36.4 versus 62.6, p<0.001
(3) Stay in an ICU due to RSV
RR=0.43 (95% CI: 0.21 to 0.90, p=0.026)

(4) Length of stay in ICU due to RSV (total
number of days/100 children)

13.3 PVZ versus 12.7 placebo, p=0.023
(5) Use of MV due to RSV

RR=3.49 (95% Cl: 0.43 to 28.31,
p=0.280)

(6) Length of MV due to RSV (total number of
days/100 children)

8.4 versus 1.7, p=0.210

(7) Length of oxygen therapy due to RSV (total
number of days/100 children)

CASP)
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STUDY DETAILS SUMMARY
Study Study Design Participants Summary of Key Findings LB E Quality
Evidence
RSV diagnosed by 30.3 versus 50.6, p<0.001

antigen test .
(8) All-cause mortality

RR=0.40 (95% CI: 0.11 to 1.48)

Premature infants with CLD
Effectiveness of PVZ versus placebo
(1) RSV-associated hospitalizations

RR=0.61 (95% CI: 0.40 to 0.95)

Premature infants without CLD
Effectiveness of PVZ versus placebo
(1) RSV-associated hospitalizations

RR =0.22 (95% CI: 0.10 to 0.48)

Premature infants by GA (with or without BPD)
Effectiveness of PVZ versus placebo
(1) RSV-associated hospitalizations
o <32wGA:
Relative Decrease = 47%, p=0.003
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STUDY DETAILS SUMMARY
Study Study Design Participants Summary of Key Findings e @7 Quality
Evidence
o 32-35wGA:

RR=0.28 (95% CI: 0.09 to 0.83)

Blanken et al., | RCT Children born at 33-35 Effectiveness of PVZ prophylaxis compared to | Level | Average (as
20134 wGA without CLD, and six | placebo assessed using
months of age at start of ] o CASP)
the RSV season (1) RSV-associated hospitalizations
Multicentre
Funding: RR=0.18 (95% CI: 0.04 to 0.81)
Abbott PVZ recipients (n=214)

Laboratories | Netherlands
(2) parent-reported wheezing in the first year of
15 sites i

Placebo recipients (n=215)
RR=0.66 (95% CI: 0.51 to 0.84)

Two RSV seasons
(2008-2010)

PVZ versus placebo

(15 mg/kg every 30
days; total of 5 doses)
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. .. — Level of ]
Study Study Design Participants Summary of Key Findings . Quality
Evidence
RSV diagnosis
determined by RT-PCR
Tavsu et al., RCT Children born at < 32 wGA | Effectiveness of PVZ prophylaxis compared to | Level | Average (as
201448 without CLD or hsCHD no intervention assessed using
CASP)
Funding not
stated Single center
(Born at <28 wGA and RSV-associated hospitalizations
aged <12 months at the
start of RSV season OR=0.26 (95% Cl: 0.10 to 068, p=0001
Turkey
OR
born at 29-32 wGA and No difference in growth or development at age
1-2%%;{82\6 18(?3238?8 aged <6 months at the 18 months
( B ' B start of RSV season)

2011)

PVZ prophylaxis

PVZ prophylaxis (recipients (n=39)

compared to no
intervention

No intervention recipients

PVZ 15 mg/kg every 30 (n=41)

days; total of 5 doses)

Nasal swabs tested by
Respi-Strips
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Cohenetal.,, | RCT Infants and children aged <| Effectiveness of PVZ prophylaxis compared to | Level | Not assessed in
200543 24 months with a diagnosis| placebo the INESSS
of CF (n=186) literature review*
(1) RSV-associated hospitalizations
Multicenter
Industry RR=1.02 (95% CI: 0.06 to 16.09)
supported PVZ recipients (n=92)
(ssp(:ali;ri:‘;iZcT)Ot United States *The study was not
(2) All-cause mortality assessed for quality
(40 sites) Placebo recipients (n=94) as it was published
No deaths reported in either group so RR only in abstract form
could not be estimated
1998-2001 Mean age: 12.8 (0.4—24.4)
months
PVZ prophylaxis versus (3) Use of oxygen therapy due to RSV
placebo
15 mg/kg every 30 RR=3.06 (95% CI: 0.13 to 74.27)
days; total of 5 doses
Method of RSV testing
not stated
Wegner et al., | Historical cohort Children born at 32-35 Effectiveness of PVZ prophylaxis versus no Level lI-2 | Good (as
200450 wGA without CLD intervention assessed using
CASP)
Multicenter
Funding: PVZ recipients (n=185) RSV-associated hospitalizations
AccessCare

and the

e OR=0.27 (95% CI: not reported, p=0.058)*
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Agency for North Carolina No intervention (n=182)
Healthcare
Research and
Qua“ty S Medicaid Program *multivari?te logistic regression controlled for possible
University of cohort confounding factors
North Carolina
Center for
Education and 2002- 2003
Research on
Therapeutics
PVZ prophylaxis versus
no intervention
PVZ monthly injections,
up to 6 doses during
RSV season
RSV diagnosed by
rapid antigen test
Simoes et al., | Inception cohort study | Children born at <35 wGA | Effectiveness of PVZ prophylaxis versus no Level lI-2 | Average (as
20075 without chronic lung intervention assessed using
disease or CHD CASP)
Recurrent wheezing in the 24 months following
Multinational, enrollment
Funded by multicenter
Abbott PVZ recipients (n=191) ¢ RR=0.51(95% CI: 0.33 to 0.78, p=0.001)
Laboratories
Canada, Germany,
Netherlands, Poland, No intervention (n=230)
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Study Study Design Participants Summary of Key Findings Evi Quality
vidence
Spain, Switzerland (27
sites)
2001-2002
PVZ prophylaxis versus
no intervention
PVZ dosing not stated
Method of RSV
diagnosis not stated
(RSV infection not an
outcome)
Winterstein et | Historical cohort study | Children born at 32—34 Effectiveness of PVZ prophylaxis compared to | Level lI-2 | Average (as
al., 201351 wGA with no CLD, hsCHD, | no intervention on assessed using
CF or immunosuppression CASP)
RSV-associated hospitalizations
Multicenter
Funding: e Florida:
Florida Florida
Agency of . OR=0.81 (95% CI: 0.42 to 1.58, p=0.54)
Healthcare United States PVZ prophylaxis recipients
(n=461)
Administration ] . T
= o exas:
Medicaid billing data No intervention (n=1853)
(Florida, Texas) OR=0.45 (95% CI: 0.26 to 0.78, p=0.005)
Texas
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1999-2004 PVZ prophylaxis recipients
(n=671)
No intervention (n=3015)
PVZ prophylaxis versus
no intervention
PVZ dosing not stated
RSV infection
diagnosed by ICD-9
codes
Baneriji et al., | Cohort study Children born at <36 wGA | Effectiveness of PVZ prophylaxis compared to | Level [I-2 | Poor (as
201458 or with CLD or hsCHD and | no intervention assessed using
<6 months of age at the CASP)
. start of the RSV season
Multicenter
Funding not RSV-associated hospitalizations
stated

Nunavut, Canada

(number of sites not
stated)

Two RSV seasons
(2009, 2010)

PVZ prophylaxis recipients
(n=91)

No intervention (n=10)

e OR=0.04 (95% CI: 0.008 to 0.26, p=0.0005)
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PVZ prophylaxis

compared to no

intervention

PVZ 15 mg/kg, first two

doses 3 weeks apart,

then every 4 weeks for

duration of RSV season

RSV diagnosed by EIA

or RT-PCR
Giebels et al., | Historical cohort study | Children born between Effectiveness of PVZ prophylaxis versus no Level II-2 | Poor (as
200868 1997 and 2005 and intervention assessed using

diagnosed with CF before CASP)
. 18 months of age

Single centre
Funding not (1) hospitalizations for respiratory illness
stated Few admissions,

Quebec

Single, tertiary care
centre CF clinic

1997-2005

PVZ recipients (n=35)

No intervention (n=40)

¢ RR=0.49 (95% CI: 0.14 to 1.75)

(2) Length of hospital stay due to respiratory
illness

e OR=0.46 (95% Cl: 0.16 to 1.31)

limited testing for
RSV:

No intervention
group: 7
hospitalized for
respiratory
illness, 4 tested
for RSV, 3
positive.
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Evidence
PVZ prophylaxis PVZ: 3
compared to no hospitalized,
intervention none tested for
RSV
PVZ dosage not stated
RSV diagnosed by
ELISA or viral culture
Grimaldi et al.,| Inception cohort Children born at <32 wGA | Effectiveness of PVZ prophylaxis versus no Level II-2 | Poor (as
200455 (compared to historical | with BPD and <6 months | intervention assessed using

Supported by
the Burgundy
Regional
Hospitalization
Agency

cohort)

Multicenter

France (12 sites)

Three RSV seasons
(1999-2000, 2000-
2001, 2001-2002)

PVZ prophylaxis
compared to no
intervention

PVZ 15 mg/kg per dose

of age at the start of the
RSV season

PVZ recipients (2000—
2001 and 2001-2002
immunoprophylaxis
program) (n=43)

No intervention recipients
(1999-2000, before
immunoprophylaxis
program) (n=26)

(1) RSV-associated hospitalizations

e RR=0.15 (95% CI: 0.05 to 0.49, p<0.01)

CASP)
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RSV diagnosed by

ELISA or rapid IFA

antigen test
Grimaldi et al.,| Inception cohort Children born at <30 wGA | Effectiveness of PVZ prophylaxis versus no Level II-2 | Poor (as
200752 (compared to historical | without CLD intervention assessed using

Supported by
The Burgundy
Regional
Hospitalization
Agency

cohort)

Multicenter

France (12 sites)

Five RSV seasons
(1999-2000, 2000—
2001, 2001-2002,
2002-2003, 2003—
2004)

PVZ prophylaxis
compared to no
intervention

PVZ recipients (2002—
2003 and 2003—-2004
immunoprophylaxis
program) (n=88)

No intervention recipients
(1999-2000, 2000-2001,
and 2001-2002, before
immunoprophylaxis
program) (n=118)

(1) RSV-associated hospitalizations

¢ RR=0.11(95% CI: 0.01 to 0.78, p<0.0001)

CASP)
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. . . — Level of ]
Study Study Design Participants Summary of Key Findings . Quality
Evidence
PVZ 15 mg/kg per dose
RSV diagnosed by
ELISA or rapid IFA
antigen test
Harris et al., Inception cohort Children born at <36 wGA | Effectiveness of PVZ prophylaxis versus no Level lI-2 | Poor (as
201157 (compared to historical | with hsCHD and <24 intervention assessed using
cohort) months of age at the start CASP)
of the RSV season (1) RSV-associated hospitalizations
Honourarium e RR=0.58 (95% CI: 0.21 to 1.65)

of <$1000 Single center
PVZ recipients (2003—

from Abbott 2007) (n=292
Laboratories. )(n ) (2) Stay in an ICU due to RSV

British Columbia
o Relative Decrease, RD = 86%, p=not
No intervention (1998— reported

1998-2007 2003) (n=412)

(3) Length of stay in ICU due to RSV (total

, number of days/100 children)
PVZ vs. no prophylaxis

PVZ dosing not stated e RD = 83%, p=not reported

Method of RSV (4) All-cause mortality

diagnosis not stated

o Not estimable (0 deaths in PVZ group and 1
in no intervention group)
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Mitchell et al., | Historical cohort study | High-risk High risk (<33 wGA or 33-35 wGA with CLD | Level lI-2 | Poor (as
200646 assessed using
Children born at <33 wGA CASP)
Single center OR Effectiveness of PVZ prophylaxis versus no
Sponsor: ] intervention
Abbott Children born at 33-35
i wGA with CLD
Laboratories Calgary, Canada
OR RSV-associated hospitalizations
Children born at 33-35 ¢ OR=0.40 (95% CI: 0.21 to 0.75, p=0.003)
1995-2002 wGA and requiring at-
home oxygen therapy AND
<6 months of age at the
PVZ prophylaxis versus start of the RSV season
no intervention
PVZ dosing not stated PVZ recipients (1999—
2002) (n=411)
: ; No intervention (1995—
RSV infection
diagnosed by ICD-9 1998) (n=496)
codes
Singleton et Historical cohort study [ Children born <36 wGA Effectiveness of PVZ prophylaxis compared to | Level 1I-2 | Poor (as
al., 2003%° and children >36 wGA and | no intervention assessed using
age <1 year CASP)
Multicenter
No funding RSV-associated hospitalizations
reported Before PVZ prophylaxis
program, 1993-1996: e <36 WGA, routine PVZ:
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Alaska, USA (Yukon- Births: <36 wGA n = 41 43.9% vs. 15%

Kuskokwim -Delta

region) >36 wGA n =1740 RR=0.34 (95% CI: 0.17 to 0.68, p<0.001)

1993-2001 After PVZ prophylaxis e >36 WGA, no routine PVZ: (56 with risk

program, 1998-2001: factors received PVZ):
Births: <36 wGA n =60
14.8% vs. 14,2%

PVZ prophylaxis versus >36 wGA n= 1805

no intervention RR=0.96 (95% Cl: 0.82 to 113)

PVZ dosing not stated

e All PVZ recipients: rate of 1stRSVH during
RSV season

RSV diagnosed by

enzyme immune assay 0.55 per 1000 protected days vs. 1.07 per

or virus culture 1000 unprotected days

(RR 0.52; 95% CI: 0.28 to 0.93)
Winterstein et | Historical cohort Children under 24 months | Effectiveness of PVZ prophylaxis versus no Level lI-2 | Poor (as
al., 201362 of age diagnosed with CF | intervention assessed using
CASP)
RSV-associated hospitalizations

Multicenter
Funding: PVZ prophylaxis recipients [ ¢  HR=0.57 (95% CI: 0.20 to 1.60)*
Florida (n=575) No intervention
Agency of United States (27 (n=2300)
Healthcare states, Medicaid
Administration | Programs)
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1999-2006 *Cox regression modelling adjusted for possible
confounding variables

PVZ prophylaxis versus

no intervention

PVZ dosing not stated

RSV infection

diagnosed by ICD-9

codes
Yi et al,, Inception cohort Children <24 months of Effectiveness of PVZ prophylaxis versus no Level lI-2 | Poor (as
201483 ] age with Down syndrome | intervention assessed using

(registry) in CARESS registry CASP)

(2005-2012) (1) RSV-associated hospitalizations *
No external ) e All participants
funding Multicenter
(PVZ recipients, n=552) Incidence Rate Ratio, IRR=0.28 (95% CI:
0.12t0 0.66
Canada e No RSV risk factors**
: Children <24 months of
32 sites

The Netherlands
(number of sites not
stated)

2003-2012

age with Down syndrome
in Dutch birth cohort
registry (2003—-2005)

(No intervention , n=233)

IRR=0.15 (95% CI: 0.02 to 1.43)
e Standard indication risk factors**
IRR=0.29 (95% CI: 0.09 to 0.98)

(2) Length of hospital stay due to RSV (average
number of days)
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o 6.4 versus 12.4, p=0.048

PVZ prophylaxis versus (3) Stay in an ICU due to RSV

no intervention

¢ Not estimable (0 in PVZ group and 4 in no
prophylaxis group are admitted to ICU)

RSV diagnostic test:

EIA, RT-PCR or .
antigen test (4) Length of stay in ICU due to RSV (average

number of days)

¢ Not estimable (10.3 for no prophylaxis
group)

(5) Use of MV due to RSV

e Not estimable (0 in PVZ group and 4 in no
prophylaxis group)

(6) Length of MV due to RSV (total number of
days/100 children)

o Not estimable (10.3 for no prophylaxis
group)

(7) Use of oxygen therapy due to RSV (humber
of persons)

e 2/8vs.19/23, p <0.001

(8) Length of oxygen therapy due to RSV
(average number of days)

e 4 versus 13.7, p=0.046
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* adjusted for hsCHD, benign heart disease, GA and birth
weight
** Risk factors that involve standard indications for RSV
prophylaxis: any combination of hsCHD, CLD, prematurity
(235 WGA)

Yoshihara et | Prospective cohort Children born at 33-35 Effectiveness of PVZ prophylaxis versus no Level lI-2 | Poor (as

al., 2013%3

Funded by
Abbott

Japan Co, Ltd

study

Multicenter

Japan

52 sites

2007-2008

wGA without CLD

PVZ prophylaxis recipients
(n=345)

No intervention (n=95)

intervention

Wheezing in the first two years of life

e RR=0.34 (95% CI: 0.19 to 0.60, p<0.001)

assessed using
CASP)
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PVZ prophylaxis versus

no intervention

PVZ dosing not stated

RSV infection not an

outcome
Pedraz et al., | Historical cohort Children born at <32 wGA, | Whole Cohort by GA: Level II-2 | Very Poor (as
200347 with or without CLD and <6 _ _ assessed using

months of age at the start | Effectiveness of PVZ prophylaxis versus no CASP)
. of the RSV season intervention

Multicenter
Funding:
Abbott _ o
Laboratories Spain PVZ recipients (2000 (1) RSV-associated hospitalizations

(14-21 sites)

1998-2002

PVZ prophylaxis versus
no intervention

PVZ dosing not stated

RSV diagnostic test:
ELISA or rapid

2002) (n=1919)

No intervention (1998—
2000, before
immunoprophylaxis
program) (n=1583)

o <28 WGA: 5.4% vs. 13%

RR=0.42 (95% CI:0.27 to 0.65) p=0.0001
o 29-32wWGA: 2.5% vs. 9.9%

RR=0.26 (95% CI 0.18 to 0.38) p<0.0001

(2) Length of hospital stay due to RSV (total
number of days/100 children)

o Median 6 versus 8 days, p<0.01
(3) Stay in an ICU due to RSV

e 13% vs. 20%; RR=0.62 (95% CI: 0.31 to
1.22)
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immunofluorescence (4) Use of MV due to RSV

tost e 11% vs. 8%; RR=1.40 (95% CI: 0.61 to
3.22)

(5) All-cause mortality

e 6in PVZ group, 22 in no intervention group
RR=0.225 (95%CI:0.09-0.55) p=0.0012

RSV specific: Not estimable (no deaths in
PVZ group and one in no intervention group)

Premature infants with CLD

Effectiveness of PVZ prophylaxis versus no
intervention

(1) RSV-associated hospitalizations (5.5% vs.
19.7%)

RR = 0.28 (95% Cl: 0.14 to 0.58, p <0.007)
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Abbreviations: BPD: bronchopulmonary dysplasia; Cl: confidence interval; CF: cystic fibrosis; ELISA: enzyme-linked immunosorbent assay; GA:
gestational age; hsCHD: hemodynamically significant congenital heart disease; ICU: intensive care unit; IFA: immunofluorescence assay; INESSS:
Institut national d’excellence en santé et en services sociaux; OR: odds ratio; PCR: polymerase chain reaction; PVZ: palivizumab; RCT: randomized
controlled trial; RR: relative risk; RRR: relative risk reduction; RTI: respiratory tract infection; RT-PCR: reverse transcription PCR; UK: United
Kingdom; US: United States; wGA: weeks of gestational age
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APPENDIX G: NNT WITH PVZ TO AVOID ONE RSVH OR INTENSIVE CARE
ADMISSION, OR RECURRENT WHEEZING

Reference Y::J(si;f Population To prevent NNT * 95% ClI

Mixed population

IMpact 199838

1996 <35wGA, age <6 mor BPD age <24 m RSVH 18 13 - 357
RCT t
g/lt;’gzggll et el 1999-2002 (<)323avr¥33292r<363;25 wGA with CLD or discharged on RSVH 24 139 - 744
Podraz ot 2l | 1998-2002 | <28 wGA age <12 m without CLD RSVH 14 | 83 - 324
Pedraz et al. | 1998 2002 | 20-32 wGA <6 m without CLD RSVH 14 108 - 18.1

200347

< 32 wGA, 32-35 wGA with chronic disease, < 36
1993-2001 | wGA with signif. respiratory disease in newborn | RSVH 3 21 - 89
period, 1t RSV season. Alaska

Singleton et al.
200359

Prais et al.

20162 2000-2003 | <29 wGA +/- BPD RSVH in first 2 years of life 2 14 - 3.1
Chi 22et al. 2011-2013 < 28 WGA or £ 35 wGA with CLD, Matched by RSVH by 6 m 10 62 - 237
2014 propensity score

Lee e al15010.2014 | <27 w GA +/- BPD RSVH 4 | 22 - 29

2018%
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Reference WEEUE Population To prevent NNT * 95% CI
study
1. Premature without
e 2 3 4. 5 6 7

(Notario et al.
201437
Moact  data | 199 28-31 WGA RSVH 21 10 - 1
RCT

137
(Notario®) 1996 29-32 WGA RSVH 17 | 89 - 936
RCT
Tavsu et al.
201448 2009-2011 < 28 vyGA age <12 m or 29-32 wGA age <6 m, RSVH 5 27 . 89

otherwise healthy

RCT
paroes © @ | 20122014 | 29-32 wGA wio chronic illness RSVH 54 |279 - 5476

137
(Notario®) 1996 29-33 WGA RSVH 14 | 83 - 436
RCT
Srmapdt et @l | 2000-2004 | <30 wGA wio BPD RSVH 92z | 53 - 174

137
(Notario®") 1996 32-34 WGA RSVH 12 | 66 - 398
RCT
IMpact 199838

1996 32-35 WGA and < 6 m old w/o BPD RSVH 22 108 - 12463

RCT
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Reference WEEUE Population To prevent NNT * 95% CI
study
137

(Notario®) 1996 32-35 wGA RSVH 13 7 - 424
RCT
Blanken et al.
20134 2008-2010 | 33-35 wk <6 m otherwise healthy RSVH 24 | 135 - 1034
RCT
IMpact 199838

1996 <35 wGA and < 6 m old w/o BPD RSVH 16 10 - 376
RCT
CLD
IMpact 199838

1996 CLD <24 m RSVH 21 | 104 - 3852
RCT
Pedraz et al. | 1998 9002 | CLD <24 RSVH 8 42 225
200347 - m e '
Grimaldi et al. <
20045 1999-2002 | CLD wGA < 32 age <6 m RSVH 3 17 - 57
Chi et al
501422 2011-2013 | CLD < 35 wGA RSV age 6 m RSVH by 6 m 13 7 - 684
Chi et al <
901422 2011-2013 | CLD <28 wGA RSV age 6 m RSVH by 6 m 12 63 - 566

CHD




131 | THE EFFECTS OF PALIVIZUMAB PROPHYLAXIS ON REDUCING COMPLICATIONS ASSOCIATED WITH RESPIRATORY SYNCYTIAL

VIRUS IN INFANTS

Reference WEEUE Population To prevent NNT * 95% CI
study

Feltes et al.
200356

1998-2002 | CHD <age 24 m RSVH 23 13.8 - 653
RCT
Feltes et al.
2003 1998-2002 | Non-cyanotic CHD < age 24 m RSVH 15 | 89 - 413
RCT
Chiu et al. hsCHD < age 1 yr
20183 2010-16 Matched by propensity score RSVH 45 1236 - 3272
Chiu et al Cyanotic CHD < age yr
201833 2010-16 matched by propensity score RSVH 31 16 - 2601
28;‘;'324 et al | 1997.2016 | hsCHD age <1 yr RSVH 73 37 - 615
Down Syndrome
Yi et al. 201483 | 2003-2012 | Down syndrome RSVH 12 81 - 227
CF
%‘;‘ég’f et al- | 1997.2007 | CF (PVZ first yr of life) RSVH 6 33 - 272

OUTCOME: ICU ADMISSION
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Reference WEEUE Population To prevent NNT * 95% CI
study
IMpact 199838
1996 <35wGA, £6 m old or BPD <24 m old ICU for RSV 59 29.8 - 19482
RCT
Chi ” et al 2011-2013 < 28 WGA or < 35 wGA with CLD Matched by ICU for RSV by 6 m 16 91 - 633
2014 propensity score

OUTCOME: RECURRENT WHEEZE

Simoes et al. Recurrent wheeze within 2 yr

200754 2001-2002 | <35 wGA w/o CLD or CHD from PVZ 13 7 - 467
g(i)rg;)gs et al. 2001-2002 | 32-35 WGA fl'\r’ct)er%ug\e/;t wheeze within 2 yr 8 5 - 1792
Sgg(;;s et al. | 5001.2002 | 29-32 WGA fl?grc;]ug\(?;t wheeze within 2yr | o 53 . 317
ggg;);s et al 2001-2002 | <29 wGA fl?grc;ug\e};t wheeze within 2 yr 15 41 -t
S(i)r:lggs et al Not stated | <36 wGA with no F.H. asthma Recurrent wheeze age 2-5 yr 14 73 - 1171
gg?gfss et al. Not stated <36 wGA with no F.H. atopy Recurrent wheeze age 2-5 yr 10 52 - 36.9
Prais et al. 2000-2003 | <29 wks +/- BPD Recurrent wheeze 15t 2 yr of 3 15 - 48

2016 life
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Years of

. * 0,
study Population To prevent NNT 95% CI

Reference

Blanken et al.
201349 Recurrent wheeze in first 1 6

2008-2010 | 33-35 wGA age <6 m otherwise healthy : - 354
year of life
RCT
;";*31“;;3 et | 20072008 | 33-35 WGA without CLD Recurrent wheeze age 3 yr 8 48 - 234
21'0;8'12;’25' et | 2007-2008 | 33-35 WGA without CLD Recurrent wheeze age 6 yr 7 36 - 192

* NNT = number needed to treat (aRR = current event rate — expected event rate; NNT = 1/ aRR x 100).
1 RCT = randomized controlled trial. All not labelled RCT are observational cohort studies.

T 95% CI for aRR extends from a negative number to a positive number.

1. Author’s calculation: NNT = 3.4. 2 Author’s calculation: NNT = 6. 3 Author’s calculation: NNT = 7.
Studies or study groups where no significant PVZ effect was found are not included in this table.



