
13CJHP – Vol. 70, No. 1 – January–February 2017 JCPH – Vol. 70, no 1 – janvier–février 2017

ORIGINAL RESEARCH

Respiratory Syncytial Virus Infection Rates
with Limited Use of Palivizumab for Infants
Born at 29 to 31+6/7 Weeks Gestational Age
Brandi Newby and Todd Sorokan

ABSTRACT
Background: Immunoprophylaxis with palivizumab can reduce 
respiratory syncytial virus (RSV) infections and hospitalizations. Criteria
in British Columbia limit the use of palivizumab to infants born at 29 to
31+6/7 weeks gestational age, which differ from guidelines of the 
American Academy of Pediatrics (AAP) and the Canadian Paediatric 
Society (CPS).

Objective: To determine whether the limited use of palivizumab affected
the frequency of hospital visits by RSV-positive infants (termed 
“RSV-positive hospital visits”) who received approval for palivizumab and
those who met the AAP/CPS criteria but did not receive approval for
palivizumab.

Methods: Data sets were generated for the period May 1, 2008, to April
30, 2011, to identify infants with gestational age of 29 to 31+6/7 weeks
who were born in or transferred to the Fraser Health authority, RSV-
positive results for infants less than 12 months of age who had visited
Fraser Health sites and BC Children’s Hospital, and palivizumab 
approvals. Infants were matched across these 3 data sets through their 
personal health numbers. 

Results: The study included 359 infants born at 29 to 31+6/7 weeks, 
of whom 297 met the AAP/CPS criteria. However, only 46 of these 297
received approval for palivizumab according to the BC criteria. Sixteen
(4.5%) of the 359 infants had RSV-positive hospital visits during the RSV
season (November through March). Of the 46 infants who received 
approval for palivizumab, 2 (4.3%) had RSV-positive hospital visits, and
of the 251 who met the AAP/CPS criteria but did not receive palivizumab
approval, 14 (5.6%) had RSV-positive hospital visits. Of the 359 infants,
6 (1.7%) had RSV-positive results while admitted to the neonatal 
intensive care unit, and 10 (2.8%) tested positive for RSV during a 
subsequent hospital visit. 

Conclusions: The frequency of RSV-positive hospital visits did not differ
between infants who received and those who did not receive approval for
palivizumab in the Fraser Health authority. Limited use of palivizumab
for RSV prophylaxis led to reasonable rates of RSV-positive hospital visits
in the study population.

Keywords: respiratory syncytial viruses; infant, premature; antibodies,
monoclonal, humanized

RÉSUMÉ
Contexte : L’immunoprophylaxie à l’aide du palivizumab peut permettre
de réduire le nombre de cas d’infection par le virus respiratoire syncytial
(VRS) et d’hospitalisation qui en résulte. Les critères de la Colombie-
Britannique restreignent l’utilisation du palivizumab aux nourrissons dont
l’âge gestationnel se situait entre 29 semaines et 31 semaines et 6 jours.
En cela, ils diffèrent des lignes directrices de l’American Academy of 
Pediatrics (AAP) et de la Société canadienne de pédiatrie (SCP).

Objectif : Vérifier si l’utilisation restreinte du palivizumab a eu un effet
sur la fréquence des visites à l’hôpital de nourrissons séropositifs pour le
VRS pour lesquels on a autorisé la prescription de palivizumab et de ceux
qui ont satisfait aux critères de l’AAP et de la SCP, mais pour lesquels la
prescription de palivizumab n’était pas autorisée. 

Méthodes : Des ensembles de données ont été produits pour la période
s’étendant du 1er mai 2008 au 30 avril 2011 afin d’identifier : les 
nourrissons nés dans les établissements de la Régie de la santé du Fraser
ou y ayant été transférés dont l’âge gestationnel se situait entre 29 semaines
et 31 semaines et 6 jours; les résultats positifs pour le VRS chez les 
nourrissons de moins de 12 mois ayant visité les établissements de la Régie
de la santé du Fraser et l’Hôpital pour enfants de la Colombie-
Britannique; et les cas où l’on a autorisé la prescription de palivizumab.
On a assorti les données des nourrissons entre les trois ensembles à l’aide
de leur numéro d’assurance-maladie personnel.  

Résultats : L’étude a recensé 359 nourrissons dont l’âge gestationnel se
situait entre 29 semaines et 31 semaines et 6 jours. Parmi eux, 297
répondaient aux critères de l’AAP et de la SCP. Or, le traitement par
palivizumab n’a été accordé qu’à 46 de ces 297 nourrissons selon les
critères de la Colombie-Britannique. Seize (4,5 %) des 359 nourrissons
qui avaient visité l’hôpital au cours de la saison du VRS (novembre à mars)
se sont révélés séropositifs pour le VRS. Parmi les 46 nourrissons 
admissibles au traitement par palivizumab, deux (4,3 %) ont visité 
l’hôpital et se sont avérés séropositifs pour le VRS. Parmi les 251 autres
enfants répondant aux critères de l’AAP et de la SCP, mais n’ayant pas été
autorisés à recevoir du palivizumab, 14 (5,6 %) ont visité l’hôpital et se
sont révélés séropositifs pour le VRS. Parmi les 359 nourrissons, 6 (1,7 %)
se sont avérés séropositifs pour le VRS alors qu’ils étaient admis à l’unité
de soins intensifs néonatals et 10 (2,8 %) ont été déclarés séropositifs pour
le VRS lors d’une visite subséquente à l’hôpital. 
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INTRODUCTION

R espiratory syncytial virus (RSV) is the most common cause
of lower respiratory tract infection in infants and young 

children. Those at greatest risk for severe RSV infection include
premature infants in the first 6 months of life, children with 
underlying cardiac or pulmonary disease in the first 2 years of life,
and children who are immunocompromised. RSV infection can
be reduced by simple measures such as handwashing and avoid-
ance of infected individuals. A monoclonal antibody against RSV,
palivizumab, is available in many countries. The IMpact-RSV
Study Group reported a 55% reduction in RSV-related hospital-
ization with palivizumab prophylaxis for infants at high risk for
severe RSV infection.1 Given the cost and logistics of administer-
ing palivizumab, several organizations around the world have 
developed guidelines for its use.2-6

In British Columbia, the BC RSV Immunoprophylaxis Task
Force included neonatologists, cardiologists, oncologists, nurses,
and pharmacists. The task force established the criteria defining
which infants should receive RSV prophylaxis with palivizumab
in the province for each RSV season. The authors of the current
article represented their health region on the BC RSV task force
but were not involved in selecting the criteria for RSV prophyl -
axis. The BC criteria have differed from guidelines of the 
American Academy of Pediatrics (AAP) and the Canadian 
Paediatric Society (CPS) for several years. During the period
2008 to 2011, the most significant difference involved 
restrictions on the use of palivizumab for infants born at 29 to
31+6/7 weeks gestational age. According to the BC criteria, 
prophylaxis among these infants was limited to those born after
September 1 and having 3 or more of the following risk factors:
male sex, birth weight less than or equal to the 10th percentile,
daycare attendance, sibling less than 5 years of age living in the
same home, 5 or more people living in the household, and 2 or
more smokers in the household. These risk factors were adapted
from the validated risk scoring tool for RSV prophylaxis in 
infants born at 33 to 35 weeks gestational age.7 It is our 
understanding that the BC criteria were selected after review of
guidelines from other countries, with the goal of providing
palivizumab to the highest-risk infants, to minimize RSV-related
hospitalizations, and also to ensure program sustainability. In 

contrast to the BC criteria, the AAP/CPS guidelines in effect over
the period 2008 to 2011 recommended palivizumab prophylaxis
for infants born at 29 to 31+6/7 weeks gestational age if their age
was less than 6 months at the start of the RSV season (i.e., 
born after May 1), with no requirement for additional risk 
factors.2,3 Because the BC criterion concerning gestational age 29
to 31+6/7 weeks was not evidence-based, we wanted to 
determine whether the limited use of palivizumab affected the
frequency of hospital visits among RSV-positive infants (termed
“RSV-positive hospital visits”), comparing those who received
approval for palivizumab and those who met the AAP/CPS 
criteria but did not receive approval for palivizumab.

METHODS

The study was conducted in Fraser Health, a BC health 
authority that encompasses 12 hospitals and 4 neonatal intensive
care units (NICUs). Patients eligible for inclusion were infants
with gestational age of 29 to 31+6/7 weeks who were born at or
transferred to any Fraser Health hospital between May 1, 2008,
and April 30, 2011. The infants were identified through the
Fraser Health perinatal database, which contains information 
collected from patient charts by health information management
coders. The following data were obtained from the database: 
personal health number, date of birth, sex, date of discharge or
transfer, location of transfer (if applicable), and gestational age.
Infants were excluded if they had been transferred to a distant
health authority, where a visit to a Fraser Health hospital or to
the BC Children’s Hospital would be unlikely. Infants without a
personal health number were also excluded, because their data
could not be matched across databases. 

The dates of birth and discharge were reviewed to identify
candidates for palivizumab according to the AAP/CPS guide-
lines, where infants less than 6 months of age at the start of the
RSV season were candidates. Therefore, infants born after May 1
and discharged home before or during their first RSV season were
considered candidates for palivizumab according to the
AAP/CPS criteria. Infants who were still admitted to the NICU
at the end of March of their first RSV season were not considered
candidates, because in British Columbia the last dose of
palivizumab is usually given in March. The RSV season in British

Can J Hosp Pharm. 2017;70(1):13-8 Conclusions : La fréquence des visites de nourrissons séropositifs pour le
VRS aux établissements de la Régie de la santé du Fraser n’était pas différente
entre ceux qui étaient autorisés à recevoir du palivizumab et ceux qui n’y
étaient pas autorisés. Une utilisation restreinte du palivizumab pour la 
prophylaxie du VRS a donné des taux raisonnables de visites à l’hôpital
par les nourrissons séropositifs pour le VRS dans la population de l’étude.
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Columbia is consistent from year to year, in terms of peak RSV-
related hospital visits. 

All infants in any Fraser Health NICU were screened by 
either a nurse or a pharmacist using the provincial RSV 
application form. This form included information on birth date,
gestational age, sex, birth weight, daycare attendance, siblings
under 5 years, whether there were 5 or more people in the 
household, and whether there were 2 or more smokers in the
household. The application form also allowed for highlighting
of other high-risk indications, such as chronic lung disease. Once
completed at the local site, the forms were forwarded to the
provincial RSV centre, where the applications were approved or
denied. For the purposes of the current study, the provincial
palivizumab database was accessed to determine which Fraser
Health infants with gestational age of 29 to 31+6/7 weeks had
been approved to receive palivizumab. During the study period,
records of palivizumab administration were not consistently 
collected by the provincial centre, so it was not possible to 
confirm whether doses were actually administered. However, 
despite this inconsistent documentation, it would be very rare
for a dose to be held or not administered in the Fraser Health
authority for an infant born at 29 to 31+6/7 weeks who had 
received approval for palivizumab. 

The presence of RSV was determined with an immunoassay
that detects the RSV antigen in respiratory specimens (Directigen
chromatographic enzyme immunoassay, Becton Dickinson 
Microbiology systems). Infants less than 12 months of age who
presented to either an emergency or inpatient ward at any Fraser
Health hospital or to the BC Children’s Hospital with symptoms
of an upper or lower respiratory tract infection would usually
have a nasopharyngeal wash to determine RSV status. Presenta-
tion to BC Children’s Hospital was included for this aspect of
the study because infants from the Fraser Health catchment area
may be taken directly to the BC Children’s Hospital. The 
laboratory records and the Fraser Health perinatal database were
compared to identify infants born at 29 to 31+6/7 weeks 
gestational age who also had an RSV-positive result. RSV-positive
hospital visits during each year’s RSV season (November through
March) were specifically reviewed, because these admissions had
the potential to be reduced with palivizumab use. 

The date of an RSV-positive result was used to determine
whether an infant was still admitted to the NICU or had a 
subsequent hospital visit following discharge from the NICU. In
British Columbia, infants do not routinely receive palivizumab
throughout their NICU stay; rather, the first dose is administered
within days of the discharge.

Descriptive statistics were used to evaluate the study popu-
lation. The frequency of RSV-positive hospital visits for infants
who received approval for palivizumab and those who did not
receive approval were compared using the Fisher exact test, with
p values less than 0.05 considered statistically significant.

Approval to conduct this study was obtained from the Fraser
Health Research Ethics Board.

RESULTS

In this review, 406 infants were screened for eligibility, and
359 were included: 136 born in or transferred to a Fraser Health
Hospital from May 2008 to April 2009, 114 from May 2009 to
April 2010, and 109 from May 2010 to April 2011. Forty-six
infants were excluded because they had been transferred to a 
distant health authority, and one infant was excluded because
there was no personal health number.

Sixty-two of the infants did not meet the AAP/CPS criteria
for palivizumab prophylaxis, because they had been born in April
or remained in the NICU at the end of March. None of these
infants had RSV-positive hospital visits. The remaining 297 
infants would have been candidates for palivizumab according
to the AAP/CPS guidelines (Figure 1). Of these, 46 (15.5%) 
received approval for palivizumab under the BC criteria. 

During the RSV season (November through March), 16 
infants (4.5% of the entire sample) had RSV-positive hospital
visits. Of the 46 infants who received approval for palivizumab,
2 (4.3%) had RSV-positive hospital visits, and of the 251 infants
who met the AAP/CPS criteria but did not receive approval for
palivizumab on the basis of the BC criteria, 14 (5.6%) had 
RSV-positive hospital visits (p > 0.99).

Among the 16 infants with RSV-positive hospital visits, 
8 (50%) were male, and 8 (50%) were born in November 
(Table 1). The dates of RSV-positive hospital visits followed an
anticipated pattern, with the peak occurring in February. 

Six (1.7%) of the 359 infants had an RSV-positive result
while admitted to the NICU; 2 of these had received approval
for palivizumab, with no doses administered before the RSV-
positive result. The RSV-positive result occurred at a mean age
of 54 days (range 27 to 87 days). Ten (2.8%) of the 359 infants,
none of whom had received approval for palivizumab, had an
RSV-positive result during a subsequent hospital visit. These
RSV-positive results occurred at a mean age of 131 days (range
36 to 275 days).

DISCUSSION

Candidacy for RSV prophylaxis is often linked to pharma-
coeconomics. The criteria used should be continually evaluated
for efficacy and safety. In the current review of limited
palivizumab use in British Columbia, the frequency of RSV-
positive hospital visits during the RSV season was 4.5%. The
Canadian data from the IMpact-RSV Study Group showed that
RSV-positive hospitalizations occurred in 14.7% and 8.8% of
infants who received placebo and palivizumab, respectively.1

The Canadian population in the IMpact-RSV study had a high
incidence of RSV-positive hospitalizations, more than twice the
rates observed in the current study population, although that
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study included infants with a broader range of gestational ages.1

Among premature infants without bronchopulmonary disease,
the IMpact-RSV Study Group found that 8.1% of infants who
received placebo and 1.8% of those who received palivizumab
had RSV-positive hospitalizations.1 Among infants of English-
or French-speaking parents or legal guardians with a gestational
age of 29 to 32 weeks in the Canadian Registry of Palivizumab
(CARESS), only 1.25% were hospitalized with RSV.8 Because
Fraser Health cares for an ethnically diverse population, a signifi-
cant proportion of families would have been excluded from the
CARESS registry.8

There has been wide variation in the frequency of RSV-
positive hospitalizations reported in the literature. In the general

population, the risk appears to be approximately 1% to 3%,9,10

whereas the risk among premature infants is approximately 10%
to 25%.1,9,10 Use of palivizumab in premature infants has reduced
the RSV-positive hospitalization rate to approximately 1.1% to
8.8%.1,8,10,11 The variation in hospitalization rates is likely due to
the heterogeneity of the studies, including differences among patient
populations, differing criteria for hospitalization, different defini-
tions of RSV-positive hospitalization, and fluctuations in viral
virulence. It is also possible that education about prevention of
infection may influence the RSV-positive hospitalization rate.
Such education is likely to be more consistent with enrolled study
participants than the general population. 

The variation in hospitalization rate makes it unclear what
the target should be for infants involved in a prophylaxis 
program. If the goal of prophylaxis is to achieve a hospitalization
rate for the highest-risk groups that is comparable with the rate
for the lower-risk groups, then perhaps an RSV hospitalization
rate of about 1% to 3% could be considered reasonable for 
high-risk premature infants,9,10 although preferably there would
be no RSV-related hospitalizations at all. In the current study, 
10 (2.8%) infants who did not receive palivizumab had a 
subsequent hospital visit with RSV infection during RSV 
prophylaxis months. Of these infants, 2 were admitted to the 
intensive care unit, although the reason for admission and the
significance of RSV-positive status were unknown. Notably, 6
(1.7%) of the infants had an RSV-positive result while still 
admitted to the NICU. RSV is known to be transmitted in 
the hospital setting and can cause serious infection in these 
vulnerable infants. For the population studied here, it appears

Figure 1. Flow diagram of infants included in a study of 
respiratory syncytial virus (RSV) prophylaxis, showing 
candidacy for and approval of palivizumab, as well as 
RSV-positive results.

Table 1. Characteristics of Infants with Hospital Visits
Who Tested Positive for Respiratory Syncitial Virus (RSV)

Characteristic                                                  No. (%) of Infants
                                                                                  (n = 16)
Sex
Male                                                                  8     (50)
Female                                                               8     (50)
Birth month
November                                                         8     (50)
December                                                          3     (19)
February                                                            1       (6)
May                                                                   2     (12)
July                                                                    1       (6)
August                                                              1       (6)
Month of positive RSV result
December                                                          3     (19)
January                                                              4     (25)
February                                                            8     (50)
March                                                                1       (6)
Location
NICU                                                                 6     (38)
Pediatric ICU                                                      2     (12)
Ward                                                                 7     (44)
Emergency department                                     1       (6)
ICU = intensive care unit, NICU = neonatal intensive care unit.
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that additional precautions to limit RSV infection in the NICU
are required. Administering palivizumab to candidates once they
are stable in the NICU, instead of just before discharge, needs
to be considered. 

According to the BC criteria, infants who received approval
for palivizumab required 3 or more risk factors in addition 
to prematurity, but the risk factors used were not validated for 
infants born at 29 to 31+6/7 weeks gestational age before imple-
mentation of the criteria. Despite the additional requirements
for palivizumab approval and the subsequent limited use of this
agent, the frequency of RSV-positive hospital visits was not 
significantly different between infants who received approval and
those who did not receive approval. Therefore, provision of
palivizumab to those at higher risk according to the BC criteria
may be adequate to keep RSV hospitalization rates similar to
those for infants at lower risk. A risk factor–based approach has
been validated among infants born at gestational age of 33 to 35
weeks.7 These older infants are reported to have RSV-positive
hospitalization rates and complications similar to those of infants
born at less than 33 weeks gestational age, so use of similar criteria
may be appropriate.10-12 In the current review, 14 infants who
did not receive approval for palivizumab had an RSV-positive
hospital visit that might have been preventable. Further investi-
gation of infants with RSV-positive results and their risk factors
is required to determine whether there are any specific risk factors
that could be used to inform future risk criteria.

This study had several limitations, including its retrospective
nature and the assumed accuracy of the databases accessed to 
obtain study data. Infants with a false-negative RSV result and
those who presented to a hospital in a different health authority
may have been missed. The severity of RSV infection was also
unknown. Documentation regarding palivizumab administration
varied across the region, so it could not be confirmed whether
infants with approval to receive palivizumab actually received it.
However, our experience working in the largest RSV clinic in
Fraser Health indicates that nearly all doses are administered as
expected, with only rare situations where a dose is not given.

In the time since these data were collected, debate has 
continued about which patients should receive palivizumab. The
consensus conference statement of Pignotti and others,13 which
encompassed expert opinion and available evidence, suggests that
palivizumab prophylaxis is not recommended for infants of 
gestational age 29 weeks or more unless there is a comorbid 
condition. Yet the review by Homaira and others14 recommended
the use of palivizumab for infants born at less than 33 weeks 
gestational age. There is also a large variation in the efficacy of
palivizumab, depending on the patient group being reviewed.
Wegzyn and others15 reported a 39% to 82% relative reduction
in RSV-related hospitalizations for palivizumab compared with
placebo. 

The limited evidence for clear clinical benefit of palivizumab
prophylaxis for all premature infants has led to revisions in the

guidelines of the AAP and the CPS.16,17 The AAP guidelines 
suggest that among infants born after 29 weeks gestational age,
only those with chronic lung disease require prophylaxis with
palivizumab.16 The current CPS guidelines state that it is reason-
able, but not essential, to offer palivizumab to infants born at less
than 30 weeks gestational age, and that infants over 30 weeks
gestational age without chronic lung disease should not be given
palivizumab.17

Although the AAP/CPS guidelines are restrictive, many BC
infants born at 29 to 31+6/7 weeks gestational age continue to
receive palivizumab. The BC criteria for 2016 still limited 
prophylaxis for infants born at gestational age 29 to 31+6/7
weeks, although the qualifications based on risk factors have been
modified. To qualify now, the infants must be discharged home
after October 1 and must reach a minimum risk factor score.18

In contrast, the 2016 palivizumab prophylaxis programs in some
other provinces continued to include infants who were born at
less than 32 weeks gestational age and who were less than 6
months of age at the start of or during the local RSV season.19-21

There appears to be an ongoing need to identify which patients
will benefit the most from palivizumab prophylaxis. The 
information in the current review may help to inform future
guidelines, although more research into optimal prophylaxis
strategies in clinical practice is required.

CONCLUSION

Despite the additional requirements for palivizumab 
approval in British Columbia that were in effect at the time of
our review, the frequency of RSV-positive hospital visits was not
significantly different for infants with and without palivizumab
approval. During the RSV season, the limited use of palivizumab
in this study population resulted in an overall frequency of 4.5%
for RSV-positive hospital visits, consistent with other studies,
which have reported rates of 1.1% to 8.8% among premature
infants who received palivizumab.1,8,10,11 When RSV-positive 
infants in the NICU were excluded, only 2.8% of the infants in
this study had RSV-positive hospital visits. Therefore, a risk 
factor–based approach for RSV prophylaxis, limiting the use 
of palivizumab in infants born at 29 to 31+6/7 weeks, led to 
reasonable rates for RSV-positive hospital visits in this population.
Use of these criteria requires validation with a larger prospective
study.
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