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Palivizumab Prophylaxis of Respiratory Syncytial Virus
Disease in 2000–2001: Results From the Palivizumab

Outcomes Registry

Palivizumab Outcomes Registry Study Group*

Summary. The objective of the Registry was to characterize the population of infants receiving

prophylaxis for respiratory syncytial virus (RSV) disease by describing the patterns and scope of

usage of palivizumab in a cross section of US infants. RSV hospitalization outcomes were

also described. The Palivizumab (Synagis1, MedImmune, Inc., 25 West Watkins Mill Road,

Gaithersburg, MD 20878) Outcomes Registry was a prospective multicenter survey conducted at

63 sites. Demographics, injection history, and RSV hospitalization outcomes were collected on

2,116 infants receiving palivizumab. Infants were enrolled in the Registry between September 1,

2000–March 1, 2001, at the time of their first injection. Infants born at less than 32 weeks of

gestation accounted for 47% of infants enrolled, and those between 32–35 weeks accounted for

45%; approximately 8% were greater than 35 weeks of gestation. Lower RSV hospitalization rates

were observed in infants who had greater adherence to regularly scheduled injections. Nearly one-

half of all hospitalizations occurred within the first and second injection intervals, suggesting the

importance of early RSV protection. The confirmed RSV hospitalization rate of all infants in the

Registry was 2.9%; the rate was 5.8% in infants with chronic lung disease of infancy, and 2.1% in

premature infants without chronic lung disease. In conclusion, these data support the continued

effectiveness of palivizumab prophylaxis for severe RSV lower respiratory tract disease in a large

cohort of high-risk infants from geographically diverse pediatric offices and clinics. The Palivizumab

Outcomes Registry provides an opportunity to assess palivizumab utilization and clinical

effectiveness in the US. Pediatr Pulmonol. 2003; 35:484–489. � 2003 Wiley-Liss, Inc.

INTRODUCTION

Respiratory syncytial virus (RSV) contributes signifi-
cantly to morbidity in premature infants during the first
2 years of life and in immunocompromised children.1–5

RSV bronchiolitis was recently estimated to account for
up to 126,000 annual hospitalizations in the US.1 Infants
known to be at increased risk for significant disease
requiring hospitalization and mechanical ventilation
include those who are premature, have chronic lung dis-
ease of infancy, and/or have congenital heart disease.2

Palivizumab, a humanizedmonoclonal antibodyagainst
RSV, was approved for use in the United States in 1998.
The IMpact-RSV trial demonstrated palivizumab efficacy
in preventing RSV hospitalizations of children with
chronic lung disease who were <24 months of age and
of those born prematurely (<35 weeks of gestational age)
whowere 6months of age or less.6 That trial demonstrated
a 55% reduction in RSV hospitalization rates in infants
receiving palivizumab compared with placebo (4.8% vs.
10.6%, P< 0.001). Statistically significant reductions
were also demonstrated in infants with chronic lung
disease (12.8% vs. 7.9%, relative reduction of 39%,
P¼ 0.038) and premature infants without chronic lung
disease (8.1% vs. 1.8%, relative reduction of 78%,
P< 0.001).

Since its FDA approval in 1998, the effectiveness of
palivizumab has been further demonstrated in two retro-
spective surveys of infants during the 1998–1999 and
1999–2000 RSV seasons.7,8 Those surveys, despite the
limitations and bias that may be present in retrospective
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studies, demonstrated RSV hospitalization rates of 2.3%
and 2.4%, respectively, in infants receiving RSV prophy-
laxis with palivizumab.

We performed a prospective study to identify infants
receiving one or more doses of palivizumab during the
2000–2001 RSV season. The goals of the Palivizumab
Outcomes Registry were to characterize the population of
infants receiving prophylaxis for RSV disease, and to
describe the patterns and scope of use of palivizumab, as
well as hospitalization outcomes.

METHODS

The Palivizumab Outcomes Registry is a prospective,
nationwide registry, initiated during the 2000–2001 RSV
season, to track a population of infants receivingmonthly
doses of palivizumab for prophylaxis of serious lower
respiratory tract disease caused by RSV. The Registry
included infants enrolled at 63 geographically diverse
pediatric offices and clinics across the US. Children who
received palivizumab for RSV prophylaxis under the
care of a participating site were eligible for enrollment
into the Registry if a parent (or legally authorized
representative) gave informed consent for participation
and the child received the first palivizumab dose for the
RSV season between September 1, 2000–March 1, 2001.
If an infant received a dose in the hospital before ini-
tial birth discharge, enrollment occurred at the time of
first dose at the clinical site. There were no exclusion
criteria. Follow-up of infants for palivizumab injections
continued through April 30, 2001, and through May 31,
2001 for RSVhospitalizations. Participating clinical sites
received Institutional Review Board (IRB) approval
before enrolling infants into the Registry, and written
informed consent was obtained before enrollment at the
time of the infant’s first office dose.

The information collected after the first palivizumab
dose was used to enroll the subject, confirm eligibility,
provide data about the first palivizumab injection, and
capture demographic and RSV risk factor data. Informa-
tion collected included demographics (race, birth weight,
and gestational age) as well as medical and family history
and medical payment information.

Relevant follow-up information was collected prospec-
tively during the RSV season. Injection information in-
cluded date and dose of each injection and administration
setting (e.g., office, clinic, or home). Compliance with the
injection regimenwas determined by comparing the actual
number of injections receivedwith the expected number of
doses, based on the month the first injection was given. If
an infant received an initial injection in November or
earlier, five injections were expected for the RSV season;
infants starting injections in February would only be ex-
pected to receive two injections. Injection history was
examined from two additional perspectives. First, admin-

istration of injections within 35-day intervals was evaluat-
ed. Second, siteswere asked to report on the number of and
reasons for missed injections.
Data specific to RSVadmission were collected any time

a subject was hospitalized with primary or secondarily
acquired RSV infection. An RSV hospitalization was
defined as any hospitalization with a duration of 24 hr or
longer for which the infant had a positive RSV test (either
by rapid antigen detection or culture). If a subject had
more than one RSV hospitalization, only one was counted
in determining the RSV hospitalization rate. Hospitaliza-
tions that occurred prior to or within 24 hr after receiving
the first palivizumab injection were excluded from this
analysis. In addition to admission and discharge dates,
information on discharge diagnosis, intensive care unit
(ICU) admission, and use of mechanical ventilation was
also collected.

RESULTS

Characteristics of Infants in Registry

We enrolled 2,116 infants receiving palivizumab for
RSV prophylaxis into the Registry from 63 sites nation-
wide between September 1, 2000–March 1, 2001. The
mean number of infants enrolled at a Registry site was
34 (median, 25; range, 1–215), with 50% of the sites en-
rolling between 13–43 infants. The majority of sites (50)
enrolling subjects were pediatric office settings. Addi-
tionally, a few (13) freestanding and hospital-based clinics
participated. Demographics, medical and family history,
and prior prophylaxis of enrolled subjects are presented in
Table 1. Infants born at less than 32 weeks of gestational
age (GA) accounted for 46.6% (n¼ 986) of those enrolled,
and those between 32–35 weeks accounted for 45.2%
(n¼ 957); 8.1% (n¼ 172)were at greater than 35weeks of
gestation.
Risk factors for RSV infection were multiple birth

(32%), chronic lung disease (24%), childcare center
exposure (either the subject or a sibling of the subject;
24%), ongoing tobacco smoke exposure (17%), congeni-
tal heart disease (5%), and cystic fibrosis (<1%) (Table 1).
In addition to prematurity, for infants born �35 weeks
of GA, 71% had at least one other risk factor for RSV
infection.

Second-Season Infants

Three hundred and five (14%) infants enrolled in the
Registry received prophylaxis with palivizumab for a
second season. The majority of this group was<32 weeks
of GA (n¼ 203, 67%), with 64 (21%) children born
between 32–35 weeks of gestation. One hundred and
sixty-five (54%) infants receiving prophylaxis for a second
season had a history of chronic lung disease, and 27 (9%)
had a history of congenital heart disease.
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Palivizumab Administration Information

The injection information and hospitalization rates
described below include 2,049 infants of the 2,116 infants
enrolled, based on 97% of follow-up information submit-
ted. The overallmean number of injections per subject was
4.7 (4.5 for >35 weeks of GA and 4.8 for <32 weeks of
GA). The median was 5 injections (range, 1–9) for all GA
categories. The majority of infants initiated their prophy-
laxis regimen in the pediatrician’s office (74%), and 26%
received their first dose in the hospital. Of the entire
Registry population, 46% (982/2,116) were either born or
discharged from the Neonatal Intensive Care Unit (NICU)
during the 2000–2001 RSV season (defined as September
1, 2000–March 1, 2001 for the Registry). Of this subset,
the locale of the first injection was evenly distributed
among infants who received their initial dose in the office
(48%) and the hospital (52%).

Five percent of first injections occurred in September
2000, 30% in October and in November 2000, 17% in
December 2000, 13% in January 2001, 5% in February
2001, and <1% in March 2001 (two initial injections
occurred onMarch 1, 2001). Fifty percent of last injections
occurred in March 2001, and 30% in April 2001. The
mean follow-up time between the first and last injection
was 114 days.

Overall, 80% (1,638/2,049) of infants were compliant
and received the expected number of injections based on
their month of first dose. The RSV hospitalization rate for
noncompliant infants was somewhat higher than those
who were compliant (3.4% vs. 2.8%, P¼ 0.48). Twenty-
three percent (472/2,049) of infantswere reported either as
missing one or more injections or as having a delay in
receiving an injection. The hospitalization rate for these
infants was nearly double that of infants not reporting any
missed or delayed injections (4.4%vs. 2.4%, respectively)
(P¼ 0.020).

RSV Hospitalizations

Fifty-nine (2.9%) of the 2,049 infants with follow-up
information had a virologically confirmed RSV hospita-
lization (Table 2). Infants with chronic lung disease had
the highest hospitalization rate (5.8%), followed by those
infants <32 week of GA (4.5%). The hospitalization rate
was 2.8% in infants receiving palivizumab for a second
season.

Four infants had multiple hospitalizations, with one
having three hospitalizations and the other three having
two hospitalizations each. The majority (80%) of hospi-
talizations occurred between December and February. In
the subset of subjects receiving doses within a 35-day

TABLE 1—Subject Demographics, by Gestational Age Categories1

Variable

Total (n¼ 2,116) <32 weeks (n¼ 986) 32–35 weeks (n¼ 957) >35 weeks (n¼ 172)

N % N % N % N %

Female 969 45.8 461 46.8 445 46.5 63 36.6

Race

Caucasian 1,248 59.0 531 53.9 591 61.8 126 73.3

African-American 409 19.3 234 23.7 157 16.4 18 10.5

Hispanic 289 13.7 140 14.2 129 13.5 19 11.0

Other 170 8.0 81 8.2 80 8.4 9 5.2

Mean (SD) birth weight (g)2 1,707 (710) 1,190 (408) 2,023 (484) 2,908 (632)

Age at enrollment

<3 months 866 40.9 294 29.8 528 55.2 44 25.6

3–6 months 553 26.1 277 28.1 235 24.6 41 23.8

6–12 months 451 21.3 266 27.0 144 15.0 40 23.3

>12 months 246 11.6 149 15.1 50 5.2 47 27.3

Prophylaxed with palivizumab in

prior season2
305 14.4 203 20.6 64 6.7 38 22.2

Risk factors

Of multiple birth 676 31.9 309 31.3 348 36.4 19 11.0

Chronic lung disease 500 23.6 383 38.8 76 7.9 41 23.8

Congenital heart disease 102 4.8 39 4.0 22 2.3 41 23.8

Cystic fibrosis2 12 0.6 2 0.2 2 0.2 8 4.7

Childcare center exposure2 476 24.1 199 21.5 221 24.8 56 34.8

Smoke exposure2 334 16.9 143 15.5 158 17.6 33 20.6

Any risk factor3 1,510 71.4 745 75.6 630 65.8 135 78.5

1Gestational age was not available for one subject.
2Birth weight not available for 8 subjects, prior prophylaxis for 2 subjects, cystic fibrosis status for one subject, daycare exposure for 136 subjects,

and smoke exposure for 134 subjects. Percentages for factors with missing data are calculated based on available data.
3Irrespective of gestational age.
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interval, hospitalizations were examined in relation to
injection number in the administration course of
palivizumab (Table 3). Seventy-five percent of all
hospitalizations occurred within the first and second
injection intervals.

Based on the initial RSV hospitalization for the
59 infants, the discharge diagnosis for nearly 70% of
hospitalizations includedRSVbronchiolitis, and themean
length of stay was 8.1 days (median, 6 days). Fewer than
1% (18/2,049) of enrolled infants required an ICU
admission, and the mean length of ICU stay was 9.9 days
(median, 8 days). Of these, 12 infants requiredmechanical
ventilation.

DISCUSSION

The Palivizumab Outcomes Registry provides the first
US prospective analysis of infants receiving palivizumab
since its FDA approval in 1998. The characterization of
infants receiving prophylaxis from this geographically
diverse population serves as a benchmark for considera-
tion of palivizumab use for both community-based and
academically-based physicians. Additionally, the pro-
spective method utilized in the Registry offers advantages

over the previously published outcome analyses.7,8 These
advantages include the ability to capture nearly complete
demographic information and over 97% of follow-up
information on all enrolled infants, a figure not readily
achieved by retrospective methods.
The demographic information from infants enrolled

in the Registry demonstrates use of palivizumab to be
generally consistent with American Academy of Pedia-
trics (AAP) guidelines.9 A percentage of enrolled infants
did not fall into theAAP guidelines for prophylaxis. These
included (6% of the entire Registry cohort) infants born
>35 weeks of GAwho did not have chronic lung disease
(CLD). Risk factors for RSV in this group included cystic
fibrosis, congenital heart disease, and specific medical
conditions (e.g., Down syndrome, respiratory distress
syndrome, or apnea). This group may warrant further
investigation as to pediatricians’ perceived risk of severe
RSV disease and indications for prophylaxis in this group.
The RSV hospitalization rate for infants enrolled in the

Registry was 2.9%, which is lower than the 4.8% reported
in the IMpact-RSV trial.6While there are no contemporary
US data on the rate of hospitalization for RSVin untreated
infants, recently reported rates from approximately 25%
of the birth cohort in Spain were consistently as high as
13%.10,11 RSV hospitalization outcomes in this analysis
remain low and support the effectiveness of palivizumab
outside of a controlled clinical study, as was shown in
retrospective analyses performed in each of two prior RSV
seasons.7,8

The temporal distribution of hospitalizations observed
in the Registry is consistent with Centers for Disease
Control (CDC) data for previous seasons for occurrence of
RSV epidemic activity, typically between December–
February nationwide.12 With respect to injection number,
the distribution in this study revealed an increased occur-
rence of hospitalizations within the first and second
injection intervals. This may reflect lower trough levels of
palivizumab in some infants early in the course of
prophylaxis; these levels are expected to increase to
protective levels, as observed in the IMpact-RSV trial
where trough serumdrug concentrations after the first dose
were 37� 21 mcg/ml, rising to 72� 50 mcg/ml after the
fourth injection.6 As infants in this study were enrolled
throughout the entire RSV season, this observation sug-
gests the need for initiating RSV protection before the
onset of epidemicRSVactivitywithin the community and/
or before potential viral exposure.
Compliance with the injection regimen is another im-

portant consideration when evaluating hospitalizations
in the face of RSV prophylaxis. Although noncompliant
infants appear to have higher hospitalization outcomes,
factors other than compliance would most likely have an
impact on hospitalization rates. These factors should be
taken into considerationwhen evaluating compliancewith
any prescribed regimen of prophylaxis.

TABLE 2— Infants With RSV Hospitalizations
in Selected Subgroups

Risk factor

No. of infants with RSV

hospitalization/total (%)

All infants 59/2,049 (2.9)

Gestational age

<32 weeks 43/949 (4.5)

32–35 weeks 15/936 (1.6)

>35 weeks 1/164 (0.6)

Premature without chronic lung disease 30/1,444 (2.1)

Chronic lung disease 28/482 (5.8)

Of multiple birth 14/655 (2.1)

Cystic fibrosis 0/12 (0.0)

Congenital heart disease 4/93 (4.3)

Daycare exposure 11/468 (2.4)

Smoke exposure 9/333 (2.7)

Any risk factor (other than prematurity) 45/1,463 (3.1)

TABLE 3—Occurrence of RSV Hospitalizations in Subjects
Who Received All Injections Within 35-Day Intervals by
Injection Interval1

Injection interval Hospitalizations (%)

1 22 (46)

2 14 (29)

3 5 (10)

4 2 (4)

5 4 (8)

6 1 (2)

1n¼ 48. Injection intervals for all subjects whose hospitalizations

occurred within 5 days of preceding injection were added to previous

injection interval.
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ThePalivizumabOutcomesRegistry allowed collection
of prospective data regarding compliance and hospitaliza-
tion outcomes in a community setting. These data are
consistent with outcomes previously collected from retro-
spective studies.7,8 These observations clarify the impor-
tance of initiation and prophylaxis prior to the onset of
RSV season and compliance with the dosing schedule,
once initiated.
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