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Palivizumab monthly injections throughout the RSV season prevent severe respiratory syncytial virus (RSV) disease in
preterm infants < 35 wGA. However, some RSV guidelines currently recommend stopping palivizumab after 3 months of
agein the midst of the RSV season. This article evaluates the need for full-season dosing by reviewing the pharmacokinetic
properties of palivizumab and RSV hospitalization (RSVH) risk as a function of chronologic age. Precise human palivizumab
protective levels are not established. Clinical trials show significant interpatient variability in palivizumab serum trough
concentrations. Partial season dosing is associated with increased risk of RSVH. For late-preterm infants, data suggest that
the risk of RSVH remains elevated through at least 6 months of age. Monthly, full-season palivizumab dosing provides the
only empirically proven protection from RSVH. In conclusion, late-preterm infants are at significant risk for RSVH through
at least 6 months of age and would benefit from dosing throughout the RSV season.

Introduction

Palivizumab, an IgGl monoclonal antibody, is approved for
the prevention of serious lower respiratory tract disease caused
by respiratory syncytial virus (RSV) in pediatric patients at high
risk of RSV disease. Palivizumab provides passive immunity
through a dosing regimen of 15 mg/kg monthly throughout
the RSV season. To control drug costs, some guideline bodies
have attempted to amend this approved dosing regimen. Current
American Academy of Pediatrics (AAP) guidelines' for RSV
prophylaxis with palivizumab in the US and the British Columbia
Immunoprophylaxis Committee guidelines? in British Columbia,
Canada, recommend less than full-season dosing for some or all
high-risk infants. These variations generally assume that the RSV
protection threshold for palivizumab is well defined, is similar for
all patients, and that palivizumab behaves pharmacokinetically
like a small molecule drug or medication. The variations in the
dosing of palivizumab are based on the belief that the risk of RSV
hospitalization (RSVH) decreases significantly after 3 mo of age'
or that, because of higher mean serum palivizumab levels after
multiple doses, high-risk infants will maintain their protection
for longer than a month following the last dose.?

This review will discuss the evidence for monthly dosing of
palivizumab throughout the RSV season from a pharmacokinetic
perspective and with regard to the risk of RSVH in high-risk
infants by chronologic age during the season.
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Historical Overview of Guidelines

In 2003, AAP guidelines for RSV prophylaxis in high-risk
infants recommended that infants requiring medical therapy
due to chronic lung disease (CLD) or congenital heart disease
(CHD) and preterm infants born <35 wk gestational age (WGA)
receive <5 successive monthly doses of palivizumab to ensure
continual coverage throughout the RSV season. In 2009, the
AAP guidelines were revised for preterm infants 32-34 wGA to
recommend dosing only through 90 d of age, with a maximum
of 3 doses, regardless of when during the season the third dose
was given.’ These new recommendations were based on the
rationale that “once an infant has passed 90 days of age, the risk
of hospitalization attributable to RSV lower respiratory tract
disease is reduced.”

In Canada, the British Columbia Immunoprophylaxis
Committee revised its guidelines for RSV prophylaxis in 2012 to
state that all high-risk infants are eligible to receive a maximum
of 4 doses of palivizumab; in 2013, the exception of qualifying
children with certain cardiac conditions, who may receive a
maximum of 5 doses, was added.? Preterm infants 29-34 wGA
are furtcher restricted to a maximum of 3 doses because they are
viewed as lower risk than preterm infants <28 wGA and infants
with CLD or CHD. These variations in dosing appear to be
driven by cost-reduction goals and supported by a retrospective
literature review comprising preterm infants over a range of
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gestational ages.® This analysis reported that therapeutic levels
of palivizumab result in protective trough levels of 30 pg/mL for
152-171 d after the fourth dose and 120-138 d after the third
dose and that the “calculated average half life for the first PVZ
IM (palivizumab delivered intramusculatly — Ed.) dose ranged
from 23 to 32 days but, by the fourth dose, the average half life

»6

increased to a range of 26 to 40 days.

Passive Vs. Active Immunity

Unlike a vaccine that induces long-lasting immunity,
palivizumab is an exogenous antibody that degrades over time
and needs to be replenished monthly to allow for continued
protection against RSV.” Vaccines are recommended to be given
to preterm infants at the same dose and same chronologic age as
term infants.® Even though immunogenicity may be decreased,
antibody concentrations usually remain protective. Vaccine
guidelines that are consistent for all infants (term or preterm)
limit confusion with healthcare providers and parents. The
same reasoning for guideline consistency can be applied to RSV
prophylaxis recommendations for preterm infants.

Palivizumab Pharmacokinetics

Nearly 30 y ago, it was reported that IgGl antibodies
generally have a half-life of approximately 20 d.” RespiGam®
(MedImmune), an intravenous immunoglobulin polyclonal
antibody preparation, prevented severe RSV disease when given
monthly to high-risk infants.!” Palivizumab was developed
as a monoclonal IgGl antibody to be given intramuscularly
with the same monthly dosing. A preclinical cotton rat model
demonstrated that animals with existing palivizumab mean serum
concentrations of 25-30 pg/mL at the time of RSV challenge
achieved a mean 2-log (99%) lower RSV pulmonary viral load
compared with groups of sham-treated animals. Subsequently, a
serum palivizumab concentration of 40 pg/mL was required to
achieve this 2-log (99%) reduction in viral load in all animals."
These data have been interpreted by some to define a protective
serum concentration level of palivizumab of 40 pg/mL that could
be extrapolated from the animal model into humans. However,
other aspects of this model have not been shown to mirror human
pathology of RSV, and a protective threshold in humans has not
been established.'>'*

A randomized, double-blind, placebo-controlled dose
escalation trial in 62 high-risk infants demonstrated that infants
who received 15 mg/kg of palivizumab were more likely to have
trough concentrations (30 d following the first and second
dose) >40 pg/mL compared with infants who received 10 mg/
kg: 71% and 86% vs. 25% and 38%, for the first and second
doses, respectively. The mean palivizumab serum halflife for
intravenous administration was 20 d."

A subsequent open-label dose-escalation trial was conducted in
65 high-risk infants using 5, 10, or 15 mg/kg of palivizumab given
1 In this small study, at 15 mg/kg of
palivizumab, a majority of infants had trough concentrations of >40

in <5 doses intramuscularly.

pg/mL 30 d after each of 5 monthly injections. The mean serum
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halflife for palivizumab given intramuscularly was 24 d.'° Based
on a combination of these data from the cotton rat model, dose-
escalation studies, and the observed halflife, palivizumab 15 mg/
kg administered monthly was chosen as the appropriate regimen
for study in all subsequent clinical trials evaluating efficacy.

A randomized, double-blind, placebo-controlled trial of
palivizumab was conducted in 1502 infants with prematurity
(235 wGA) or children aged <24 mo with bronchopulmonary
dysplasia (BPD)" with the primary endpoint of RSVH
prevention. All subjects were administered palivizumab 15 mg/
kg monthly for 5 successive doses, with the first dose starting
at the beginning of the RSV season. Palivizumab prophylaxis
resulted in an overall 55% relative reduction in RSVH (placebo,
10.6% vs palivizumab, 4.8%; P < 0.001). Preterm infants
without BPD who received palivizumab had a 78% relative
reduction in RSVH (placebo, 8.1% vs palivizumab, 1.8%; P <
0.001).” The same dosing regimen proved effective in a second
randomized, placebo-controlled trial in 1287 children aged <24
mo with hemodynamically significant CHD." In this study, a
45% relative reduction in RSVH was observed (placebo, 9.7% vs
palivizumab, 5.3%).

Although the monthly palivizumab dosing regimen was based
on the pharmacokinetic studies described above, the selection of
5 monthly doses for the clinical trial simply reflected the average
length of the RSV season across all sites in the US, Canada, and
the United Kingdom. This dosing schedule, used despite the
known variation in timing at regional/local levels, provided a
simplified study design across an international dosing protocol.
The US RSV season at the national level is typically defined
as November through March.” Consistent with prior studies,
serum trough concentrations (+ SD) in the aforementioned
palivizumab study were found to be 37 + 21, 57 + 41, 68 £ 51,
and 72 + 50 pg/mL before doses 2, 3, 4, and 5, respectively.”
Although mean serum trough concentrations were higher with
each dose, the increase in mean concentrations is smaller with
each successive dose as steady-state is reached. This broad range
of palivizumab serum trough concentrations highlights the wide
interpatient variability observed in subjects: 25% of infants had
serum trough concentrations <40 pg/mL before dose 5.° An
important limitation of these data was that each subject had a
level drawn at only 2 time points: the first before dose 5 and the
second at a single time point before dose 2, 3, or 4.

Recently, a population model was developed to better
describe the pharmacokinetics of palivizumab to address these
misconceptions. The model was derived from analyzing all
palivizumab levels in clinical studies in children and adults
(n = 1800).%" In total, 1684 of the 1800 subjects (93.5%) were
children. These 1684 pediatric subjects had a gestational age
ranging from 22-40 wGA and a range of body weights from 2-15
kg. In all groups modeled, there was close agreement between
serum concentrations observed in the study and those predicted
by the model.”” The model confirmed the significant interpatient
variability of palivizumab serum trough concentrations, which
prevents prediction of the serum concentration in an individual
infant. The model also demonstrated that the half-ife of
palivizumab remains constant over the dosing period.”
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The aforementioned pharmacokinetic model investigated
different covariates of gestational age, chronologic age, and weight
and found that only the weight of the infant was a significant
variable in determining the pharmacokinetics of palivizumab.?!
These 2 important concepts—interpatient variability and a
constant half-life—support the need for monthly weight-based
dosing of palivizumab throughout the RSV season in all patient
groups. A related analysis comparing palivizumab concentrations
of subjects who receive 5 doses with those only receiving 3 doses,
demonstrated that if palivizumab dosing is stopped after 3 doses,
serum concentrations during the fourth and fifth month will fall
below the fifth percentile concentration seen in infants receiving
5 monthly doses in 52% and 85% of infants, respectively.?’

Clinical Impact of Full-Season Dosing Vs. Missed
or Delayed Dosing

Given substantial interpatient variability and the lack of a
well-defined protective antibody concentration threshold, it is
important to focus on the clinical impact of missed, delayed,
or inconsistent dosing. The Palivizumab Outcomes Registry
prospectively followed 19548 high-risk infants who received
palivizumab during 4 RSV seasons (2000-2001 to 2003-2004).
The analysis of this registry used 2 definitions of compliance:
one based on number of expected doses of palivizumab (eg, a
patient receiving the first dose in November would be compliant
if receiving 5 doses total) and the other including those infants
receiving 22 doses of palivizumab who received all doses within
35 d of the previous dose. Analysis of compliance defined by the
number of expected doses did not reveal statistically significant
differences between compliant and noncompliant populations.
There was, however, a significantly higher RSV breakthrough
hospitalization rate in infants who did not receive all doses
within 35 d compared with those who did (1.65% vs 1.16%, P
=0.007).%2

A pharmacy-dispensing analysis in which 10390 infants
who received palivizumab were evaluated”® showed that when
palivizumab compliance was defined as dosing gaps of <35 d,
RSVH breakthrough rates were higher in noncompliant vs.
compliant infants (1.4% vs 3.1%; odds ratio, 2.2 [95% CI: 1.4,
3.5]; P < 0.001). These results were also observed in 2 recent
retrospective cohort studies evaluating outcomes in insurance
claims databases during the 6 RSV seasons between 2003-2004
and 2008-2009.24%

Risk of RSVH During Infancy as a Function of
Chronologic Age

Pharmacokinetic data, dosing compliance, and length of
dosing regimens are important factors affecting RSVH risk;
however, the most confusing aspects of the recent shift in
recommendations by national bodies to change dosing regimen
comes in the interpretation of chronologic age.

To further assess the confusion surrounding age, we asked
whether there was a difference in risk of RSVH by chronologic
age for preterm infants compared with term infants. This question
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directly affects the US recommendation regarding the number of
palivizumab doses for preterm infants 32-34 wGA. Population
studies involving predominantly term infants (Table 1) found
that the highest RSVH rates occurred in infants aged <3 mo
(Fig. 1).2%%32 Several studies have examined RSVH risk by
chronologic age in preterm infants (Table 2). These studies are
generally of a different design than those evaluating all infants
and use a prospective cohort design in which age at the start of the
RSV season was the primary focus. When infants were followed
up through the entire RSV season, studies found that the highest
risk lies in preterm infants aged <3 mo at the start of the RSV
season.’*?® In studies in Spain and Canada, chronologic age <10
wk at the onset of the RSV season and birth in season served as
independent risk factors for RSVH in infants 33-35 wGA.74 It
is clear from these studies that age at the commencement of the
season, and not simply age during the season, was the basis of
investigation, and extrapolating to establish cut-off ages during
the season would be suspect.

An important bias to consider in evaluating these studies is
exposure time. Infants born during the RSV season will have less
exposure time than those born at the onset of the RSV season.
Many of the infants <3 mo at season start would have been aged
>3 mo when hospitalized during the RSV season. Few studies
have examined the risk of RSVH in preterm infants based on age
at time of event. A large Canadian study in 4 different provinces
compared RSVH of term infants with preterm infants as a func-
tion of age during the season, adjusting for exposure time. This
study found that although term infants seem to be at greatest risk
for RSVH in the first 3 mo (Table 1 and Fig. 1), late-preterm
infants had elevated risk through 6 mo and a similar risk to that
of term infants in the 6 — to 11-mo time frame.?’ This study of
preterm infants was not cited by the 2009 AAP guidelines in
establishing their 90-d age cutoff. Preterm infants <32 wGA also
showed increased risk in the first 3 mo but showed the highest
rate in the 3 — to 6-mo time period (Table 2 and Fig. 1).* In
another study of RSVH in the first year of life among preterm
infants 32-35 wGA, RSV risk was examined as a function of
chronologic age during the RSV season.® Risk of RSVH was
determined by chronologic age from birth through 12 mo of age
for those born within and outside of the RSV season. The risk
of RSVH in preterm infants 32-35 wGA extended to approxi-
mately 200 d (6.5 mo) of age. For those born outside the RSV
season, the study found a median time to hospitalization of
approximately 5 mo (148 d) of age compared with approximately
2 mo (58 d) of age for those born within the season.”® When
current AAP eligibility criteria for 32—-35 wGA were applied to
the study population, only 52% of infants hospitalized with RSV
were identified as candidates for RSV prophylaxis, with an over-
all predictive accuracy of 57%.

Physiological Reasons for Continued Risk of RSVH
in Preterm Infants Through 6 Months of Age

There are clear physiological reasons why preterm infants
maintain this recognized high risk of RSVH for extended

periods significantly longer than term infants. Current
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Figure 1. (A) Incidence Rate Ratio (Term Infants). (B) Incidence Rate Ratio (Preterm Infants). Legend reflects source of data. Ratio calculated by dividing
reported incidence rate by referent incidence rate. No rates were reported for Calgary for preterm infants >3 mo of age. Data included in this figure were
calculated from all studies available in the English-language medical literature (1998-2012, National Library of Medicine), which contained the following:
data available to enable a calculation of the incidence rate ratio, data for infants <3 mo of age, data for infants 3 to <6 mo of age, and a referent group
defined as infants 6-12 mo of age. *Incidence rate ratio only available for those born before the start of the RSV season; the exposure time varied for
those born during the RSV season.
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Table 1. All infants: RSV-related hospitalization rates as a function of chronologic age

Reference Study design Study population RSV ascertainment RSVH rates
Prospective, Range, 13.5-25.9/1000 infants <3 mo*
Hall et al., population US children <24 mo of age . . Range, 4.8-10.3/1000 infants 3 to <6 mo*
2013*¥ surveillance study with ARI from 2000-2005 Active testing by RT-PCR Range, 3.4-5.6/1000 infants 6 to <9 mo*
from NVSN Range, 2.9-3.8/1000 infants 9 to <12 moll
ICD-9-CM codes for both
hil f RSV- ifi ifi
Stockman . US children <5y of age SV-specific and nonspecific 48.9/1000 infants <2 mo (95% Cl: 36.6, 61.2)
Retrospective with RSV-like coded (% calculated from NVSN .
etal, . P o 28.4/1000 infants 3-5 mo (95% Cl: 21.3, 35.5)
2012%2 analysis of NHDS hospitalization from data from Nov-Apr, 30% 13.4/1000 infants 6-11 mo (95% Cl: 10.7, 16.1)
1997-2006 bronchiolitis and 20% ’ T
pneumonia codes)
Age <3 mo associated with increased RSVH (OR,
i i 0, .
Rossietal, | Retrospective case- It.allan chlldren.<4 yof age Active testing during study 8.46 [95% CI: 3(;09' .23'1 i
200751 control study with lower respiratory tract years with EIA 3-5mo (OR, 4.15[95% Cl: 1.51, 11.45])
infection from 2000-2004 6-11 mo (OR, 2.47 [95% Cl: 0.88, 6.93]; P < 0.0001)
>12 mo (referent)
Active testing by EIA, DFA, and
Law et al Prospective cohort Canadian infants <12 mo culture Range, 1.6-3.5/1000 infants <3 mo
1998**2; P stud of age from 1993-1994 in 4 RSVH rates vary by Canadian Range, 0.98-2.2/1000 infants 3 to <6 mo
Y provinces province, which accounts for Range, 0.3-1.2/1000 6 to <12 mo
wide range of rates
US children <12 mo of .
H:tlr:Ian Retrospective age with RSV-coded ng\I/}:S_\C/,\Srz%dcisioSI’i)t?sc'g: ;c:;/ 41.9/1000 infants <6 mo (95% Cl: 31.7, 52.1)
2004{;28 analysis of NHDS hospitalization from ! heumonia ’ 12.8/1000 infants 6-11 mo (95% Cl: 9.6, 16.0)
2000-2001 P
Fryzek Retrospective UaS ceh\:\lltiitr:r;;\ii:;z;)f ICD-9-CM codes specific for RR, 4.88 for infants <3 mo
etal., ; P 9 o RSV, RSV bronchiolitis, or RSV RR, 3.49 for infants 3-6 mo
20711426 analysis of NHDS hospitalization from pheumonia 56 t0 <12 mo (referent)
1998-2006
Paramore al:‘:tlr(:isfsfcg\bes US children <5y of ICD-9-CM codes specific for 32.03/1000 infants <3 mo
etal, feder);II funded age with RSV-coded RSV, RSV bronchiolitis, or RSV 19.26/1000 infants 3-6 mo
20045530 Y hospitalization in 2000 pneumonia 9.12/1000 infants 6-12 mo (referent)
databases
R )
Vicente et'rospe'ctlve Spanish children <5y of ICD-9-CM codes specific 46.7/1000 infants <3 mo
analysis of discharge . T o .
etal., records from a public age with hospitalization for bronchiolitis and acute 36.8/1000 infants <6 mo
2003133 hospital P from 1996-2000 bronchiolitis 25.5/1000 infants <12 mo (referent)

ARI, acute respiratory infection; DFA, direct fluorescent antibody; EIA, enzyme immunoassay; ICD-9-CM, International Classification of Diseases, Ninth
Revision, Clinical Modification; NHDS, National Hospital Discharge Survey; NVSN, New Vaccine Surveillance Network; OR, odds ratio; RR, relative rates; RSV,
respiratory syncytial virus; RSVH, respiratory syncytial virus hospitalization; RT-PCR, reverse transcriptase polymerase chain reaction. *10% of infants were
preterm. ‘Confidence intervals for the 3-mo age groupings were not published. Hall et al.?’ defined a child as being <1 mo of age if the child had not yet
reached age 1 mo, 1 mo of age if the child was 1 to <2 mo of age, etc. The following hospitalization rates per 1000 children and 95% Cl (rate [95% Cl]) for
the individual month age groups were reported from this study as: <1 mo, 13.5 (10.3, 17.1); 1 mo, 25.9 (21.3, 30.8); 2 mo, 14.3 (11.1, 17.8). *Hospitalization
rates and 95% Cl (rate [95% Cl]): 3 mo, 10.3 (7.7, 13.5); 4 mo, 8.9 (6.3, 11.8); 5 mo, 4.8 (2.9, 7.0). SHospitalization rates and 95% Cl (rate [95% Cl]): 6 mo, 4.1 (2.5,
6.2); 7 mo, 5.6 (3.6, 8.0); 8 mo, 3.4 (1.8, 5.2). Hospitalization rates and 95% Cl (rate [95% Cl]): 9 mo, 3.8 (2.1, 6.0); 10 mo, 3.7 (2.0, 5.7); 11 mo, 2.9 (1.5, 4.8).
4% of infants had congenital heart disease, chronic respiratory distress, or premature birth. 11.7% of infants were preterm. **18% of infants were preterm.
"Study did not mention whether data included information from preterm infants. *Additional data were provided by JP Fryzek by personal communication

on June 3, 2013. 50.3% of infants were preterm.

knowledge in the field is that deficits in the immune system and
lung development issues are responsible for sustained increased
RSVH risk. Preterm infants have lower levels of circulating
immune globulin, as transplacental maternal antibody transfer
predominantly occurs in the third trimester.”! Additionally, a
recent study showed that infants have lower absolute counts of
all B — and T-cell subsets other than regulatory T cells.? Preterm
infants also have interrupted lung development impacting airway
and alveolar development.”* Alveoli, which are important

www.landesbioscience.com

determinants of gas exchange, develop during the first 2 y of life
in term infants.”” Preterm infants have very few fully developed
alveoli at birth which are not consistently present until 36
wGA. Lack of alveoli with resulting poor airway exchange and
ineffective tethering leading to airway collapse has been cited as
a mechanism for abnormal lung development in preterm infants
32-36 wGA.® Examination of lung function in 31 preterm
infants 33-36 wGA without respiratory disease found that, when
evaluated at corrected term age, these healthy late-preterm infants
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Table 2. Preterm infants: RSV-related hospitalization rates as a function of chronologic age

Study design

Study population

RSV ascertainment

RSVH rates

Boyce et al., 2000**

Retrospective
cohort study
of TN Medicaid
data files

Children <3y of age enrolled
in TN Medicaid: 1989-1993

ICD-9-CM codes for
both RSV-specific
and nonspecific
bronchiolitis,
pneumonia from
Nov-Apr

79.8/1000 for infants 33-35 wGA <6 mo of age
(IRR, 1.8 [95% Cl: 1.5, 2.1])

34.5/1000 for infants 33-35 wGA 6 to <12 mo of
age (IRR, 2.3 [95% Cl: 1.7, 3.0])
44.1/1000 term infants <6 mo of age (referent)
15/1000 term infants 6 to <12 mo of age
(referent)

Carbonell-Estrany
etal., 2001%*3%

Prospective,
observational
study

<32 wGA, £12 mo of age,
Spain: 1999-2000

Passive testing by EIA,
DFA, and culture

<32 wGA, >3 mo of age at RSV season start
associated with decrease in RSVH (OR, 0.44 [95%
Cl:0.25,0.77]; P = 0.004)

Figueras-Aloy et al.,
2004*37

Prospective
case-control
study

33-35wGA, €12 mo of age,
Spain: 2002-2003

Passive testing by EIA,
DFA, and culture

33-35 wGA, <10 wk of age at RSV season start
associated with increase in RSVH (OR, 3.95 [95%
Cl: 2.65, 5.90])

Figueras-Aloy et al.,
2008*%

Prospective
case-control
study

32-35wGA, €12 mo of age,
Spain: 2005-2007

Passive testing by EIA,
DFA, and culture

32-35 wGA, <10 wk of age at RSV season start
associated with increase in RSVH (OR, 2.99 [95%
Cl: 2.23,4.01])

Law et al., 1998%

Prospective
cohort study

Canadian infants <12 mo of
age from 1993-1994 with data
only regarding preterm infants

in study

Active testing by EIA,
DFA, and culture
RSVH rates vary by
Canadian province,
which accounts for
wide range of rates

Range, 5.0-16.9/1000 infants <33 wGA <3 mo
of age
Range, 10.0-42.4/1000 for infants <33 wGA 3 to
<6 mo of age
Range, 2.98-5.0/1000 for infants <33 wGA 6 to
<12 mo of age
Range, 6.7-25.3/1000 for infants 33-36 wGA <3
mo of age
Range, 5.4-12.7/1000 for infants 33-36 wGA 3 to

<6 mo of age
Range, 1.9-4.2/1000 for infants 33-36 wGA 6 to
<12 mo of age

Prospective,
observational
study

33-35wGA, <12 mo of age,

*39
Law etal, 2004 Canada: 2001-2003

Birth Nov—-Jan associated with increased risk of
RSVH (OR, 4.89 [95% Cl: 2.57,9.29])

Rapid antigen or viral
culture

32-35 wGA; discharged during
RSV season or <6 mo of age
at start of RSV season, Spain:
2005-2006 and 2006-2007
RSV seasons

Carbonell et al.,
20123

Prospective,
2-cohort study

Born inside RSV season
Infants 32-35 wGA <3 mo of age: 32.2/1000
Infants 32-35 wGA <6 mo of age: 38.3/1000
Born outside RSV season
Infants 32-35 wGA <3 mo of age: 8.5/1000
Infants 32-35 wGA <6 mo of age: 32.2/1000
Infants 32-35 wGA >6 mo of age (referent):
10.0/1000

DFA, EIA, or culture

DFA, direct fluorescent antibody; EIA, enzyme immunoassay; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; IRR,
incidence rate ratio; OR, odds ratio; RSV, respiratory syncytial virus; RSVH, respiratory syncytial virus hospitalization; wGA, weeks gestational age. *Study
group or publication referenced by American Academy of Pediatrics Committee on Infectious Diseases 2009 Policy Statement for Palivizumab.> FAdditional
data were provided by BS Rodgers-Gray by personal communication on July 3, 2013.

had decreased respiratory compliance and increased vascular
resistance compared with term infants.** In the first few months
of life, and at a 1-y follow-up, preterm infants 30-34 wGA (n
= 26) were found to have significantly lower forced expiratory
flows which persisted into the second year of life compared with
term infants (n = 24).

Conclusion

The efficacy of monthly dosing with palivizumab to reduce
hospitalization among preterm infants during the 5-mo RSV
season has been firmly established in randomized trials and in
clinical practice. Although there is substantial evidence supporting
the need for full-season, monthly dosing with palivizumab, current
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treatment guidelines in the US and in British Columbia, Canada
do not fully support this treatment regimen for all preterm infants.
Because of a lack of a well-defined antibody correlate of RSV
protection along with marked interpatient variability in serum
palivizumab concentrations, it seems imprudent to over-extrapolate
from successful clinical trials to recommend alternative dosing
schemes. It is challenging to identify a protective serum level as
palivizumab is used prophylactically and the RSV inoculum varies
considerably among subjects. Like all monoclonal antibodies,
palivizumab levels change with time adding to the difficulty of
identifying a precise level that is associated with a reduction in
RSV hospitalization.

While the endpoint for animal models is reduction of lung
viral concentrations, the endpoint for infants is reduction of RSV
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hospitalization. These endpoints have some correlation, but within
a group of children, we do not have the ability to precisely identify
a human protective level for RSV hospitalization. For the above
reasons, a protective level of palivizumab in humans has not been
established. However, dataare available from the initial randomized,
placebo-controlled trial of palivizumab in preterm infants and
infants with BPD regarding the relationship between disease
severity and palivizumab levels at the time of RSV hospitalization;
these data suggest that levels up to 92 pg/mL provide additional
clinical benefit as evidenced by a lower proportion of RSV-
hospitalized subjects requiring ICU admission.*¢

Palivizumab pharmacokinetic data highlight the significant
decline in mean population serum concentrations that will
occur if dosing is stopped midseason: a decline that would likely
place preterm infants at increased risk for serious RSV disease
if partial-season dosing was implemented. Epidemiologic data
also provide evidence for the appropriateness of full-season
dosing. Increased rates of breakthrough RSVH have been noted
with infants who have received less than full-season dosing.
Despite new recommendations for discontinuing dosing at 3
mo chronologic age, information supporting such actions is
sparse. Limited data exist regarding the risk of severe RSV in
preterm infants as a function of chronologic age during the RSV
season, because most studies have evaluated risk as a function
of age at season start. More data are needed regarding the risk
of serious RSV disease among preterm infants by chronologic
age, adjusting for infant-time exposure and age at the start of
the season. Thus, evidence supporting the use of chronologic age
as a criterion for discontinuing RSV prophylaxis midseason is
lacking, given that RSVH risk in late-preterm infants appears

to remain increased through at least 6 mo of life. The impact of
leaving vulnerable infants at risk with this unsupported change
in protective strategies has yet to be determined.
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