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Palivizumab, a Humanized Respiratory Syncytial Virus Monoclonal
Antibody, Reduces Hospitalization From Respiratory Syncytial Virus

Infection in High-risk Infants

The IMpact-RSV Study Group*

ABSTRACT. Objective. To determine the safety and
efficacy of prophylaxis with palivizumab in reducing the
incidence of hospitalization because of respiratory syn-
cytial virus (RSV) infection in high-risk infants.

Methods. A randomized, double-blind, placebo-con-
trolled trial was conducted at 139 centers in the United
States, the United Kingdom, and Canada. During the
1996 to 1997 RSV season, 1502 children with prematurity
(<35 weeks) or bronchopulmonary dysplasia (BPD) were
randomized to receive 5 injections of either palivizumab
(15 mg/kg) or an equivalent volume of placebo by intra-
muscular injection every 30 days. The primary endpoint
was hospitalization with confirmed RSV infection. Chil-
dren were followed for 150 days (30 days from the last
injection). Those with hospitalization as a result of RSV
infection were evaluated for total number of days in the
hospital, total days with increased supplemental oxygen,
total days with moderate or severe lower respiratory tract
illness, and incidence and total days of intensive care and
mechanical ventilation. The incidence of hospitalization
for respiratory illness not caused by RSV and the inci-
dence of otitis media were also evaluated. The placebo
and palivizumab groups were balanced at entry for de-
mographics and RSV risk factors. Ninety-nine percent of
children in both groups completed the protocol and
;93% received all five scheduled injections.

Results. Palivizumab prophylaxis resulted in a 55%
reduction in hospitalization as a result of RSV (10.6%
placebo vs 4.8% palivizumab). Children with prematu-
rity but without BPD had a 78% reduction in RSV hos-
pitalization (8.1% vs 1.8%); children with BPD had a 39%
reduction (12.8% vs 7.9%). When gender, entry age, entry
weight, BPD, and gestational age were included in a
logistic regression model, the effect of prophylaxis with
palivizumab remained statistically significant. The
palivizumab group had proportionally fewer total RSV

hospital days, fewer RSV hospital days with increased
oxygen, fewer RSV hospital days with a moderate/severe
lower respiratory tract illness, and a lower incidence of
intensive care unit admission. Palivizumab was safe and
well tolerated. No significant differences were observed
in reported adverse events between the two groups. Few
children discontinued injections for related adverse
events (0.3%). Reactions at the site of injection were
uncommon (1.8% placebo vs 2.7% palivizumab); the most
frequent reaction was mild and transient erythema. Mild
or moderate elevations of aspartate aminotransferase oc-
curred in 1.6% of placebo recipients and 3.6% of palivi-
zumab recipients; for alanine aminotransferase these per-
centages were 2.0% and 2.3%, respectively. Hepatic and
renal adverse events related to the study drug were sim-
ilar in the two groups.

Conclusions. Monthly intramuscular administration
of palivizumab is safe and effective for prevention of
serious RSV illness in premature children and those with
BPD. Pediatrics 1998;102:531–537; respiratory syncytial
virus, monoclonal antibody, prophylaxis, MEDI-493,
palivizumab, Synagis, prematurity, bronchopulmonary
dysplasia.

ABBREVIATIONS. RSV, respiratory syncytial virus; IGIV, im-
mune globulin, intravenous; BPD, bronchopulmonary dysplasia;
IgG, immunoglobulin G; LRI, lower respiratory tract illness/in-
fection; ICU, intensive care unit.

Respiratory syncytial virus (RSV) is the leading
cause of lower respiratory illness in children
and is increasingly recognized as an important

pathogen in the elderly and immune compromised
patients of all ages.1 In children, the risk of serious
RSV illness is highest among those with prematurity,
chronic lung disease, congenital heart disease, mul-
tiple congenital anomalies, and certain immunodefi-
ciencies. In the United States, RSV infection accounts
for more than 90 000 pediatric hospitalizations and
4500 deaths annually.2

Monthly infusions of respiratory syncytial virus
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immune globulin (RSV-IGIV, RespiGam, Massachu-
setts Public Health Laboratories, Boston, MA) can pre-
vent serious RSV in high-risk infants.3,4 A randomized,
double-blind, placebo-controlled study (PREVENT) of
510 infants with prematurity or bronchopulmonary
dysplasia (BPD) showed prophylaxis with RSV-IGIV
led to a 41% reduction in hospitalization as a result of
RSV infection (RSV hospitalization), significant reduc-
tion in a number of other measures of RSV severity,
and significant reductions in the incidence of overall
respiratory hospitalizations and otitis media.4 Al-
though safe and effective, RSV-IGIV prophylaxis re-
quires monthly intravenous infusions, each lasting sev-
eral hours and the administration of a total fluid
volume of 15 mL/kg. Although RSV-IGIV is produced
using modern viral inactivation methods, because it is
a blood product, there is a potential (albeit low) risk of
transmission of blood-borne pathogens.

Palivizumab (MEDI-493, Synagis, MedImmune,
Inc, Gaithersburg, MD), a humanized immunoglob-
ulin G-1 (IgG-1) monoclonal antibody that binds to
the F-protein of RSV, is highly active in vitro against
type A and B clinical RSV isolates.5 The antibody was
humanized by recombinant methods by inserting the
complementarity determining regions from an
F-protein-specific neutralizing murine monoclonal
antibody described by Beeler and Coelingh6 into a
human IgG1 framework. In the cotton rat model, this
monoclonal antibody has been shown to be 50 to 100
times more potent than an equivalent amount of
RSV-IGIV.5 It has been found to be safe and well
tolerated in monthly doses up to 15 mg/kg and, at
this highest dose, has been shown to maintain serum
concentrations that have been associated with a 99%
reduction of RSV in the cotton rat model.5,7,8 When
palivizumab is administered intramuscularly, trough
serum concentrations are similar to those after intra-
venous administration.8 We conducted a multicenter,
multinational phase III trial (IMpact-RSV) to evalu-
ate the safety and effectiveness of monthly adminis-
tration of palivizumab as prophylaxis for serious
RSV illness in high-risk children.

METHODS
IMpact-RSV was a multicenter, randomized (2 treatment to 1

control), double-blind, placebo-controlled trial conducted at 139
centers in the United States (n 5 119), Canada (n 5 9), and the
United Kingdom (n 5 11). Children were eligible if they were
either: 1) 35 weeks gestation or less and 6 months of age or
younger; or 2) 24 months old or younger and had a clinical
diagnosis of BPD requiring ongoing medical treatment (ie, sup-
plemental oxygen, steroids, bronchodilators, or diuretics within
the past 6 months). Children were excluded if they had any of the
following: hospitalization at the time of entry that was anticipated
to last more than 30 days; mechanical ventilation at the time of
entry; life expectancy less than 6 months; active or recent RSV
infection; known hepatic or renal dysfunction, seizure disorder,
immunodeficiency, allergy to IgG products; receipt of RSV im-
mune globulin within the past 3 months; or previous receipt of
palivizumab, other monoclonal antibodies, RSV vaccines, or other
investigational agents. Children with congenital heart disease
were excluded, except for those with a patent ductus arteriosus or
a septal defect that was uncomplicated and hemodynamically
insignificant.

Randomization was performed centrally using an interactive
voice randomization system from November 15 through Decem-
ber 13, 1996. Participants were randomized to receive either palivi-
zumab (15 mg/kg) or an equal volume of identically appearing

placebo (same formulation, except without antibody and with
0.02% Tween-80 added) by intramuscular injection every 30 days
for a total of 5 doses. Palivizumab and placebo were supplied as
lyophilized powder in coded vials that were reconstituted by the
pharmacist with sterile water for injection (final concentration of
palivizumab is 100 mg/mL) and dispensed as a unit dose in a
syringe that did not identify the contents.

Patients were followed by the investigator for 150 days from
randomization (30 days after the last scheduled injection), regard-
less of the amount of study drug they received. At each visit and
on each hospital day children were evaluated using the Lower
Respiratory Tract Illness/Infection (LRI) Score4 as follows: 0 5 no
respiratory illness/infection; 1 5 upper respiratory tract illness/
infection; 2 5 mild LRI; 3 5 moderate LRI; 4 5 severe LRI; 5 5
mechanical ventilation. To capture all primary endpoints, all hos-
pitalizations were identified and children with respiratory hospi-
talizations were tested for RSV antigen in respiratory secretions
using commercially available tests. Children were considered to
have reached the primary endpoint if: 1) they were hospitalized
for a respiratory illness and the RSV antigen test of respiratory
secretions was positive; or 2) if children already hospitalized for
reasons other than RSV illness had a positive RSV test, and had a
minimum LRI score of 3 and at least 1 point higher compared with
their last preillness visit.

All hospitalized children were monitored to determine the total
days of hospitalization. Children with RSV hospitalization were
also monitored for the total days with an increased supplemental
oxygen requirement, total days with a moderate or severe respi-
ratory illness (based on the LRI score), and frequency and total
days of ICU and mechanical ventilation. The incidence of clinically
diagnosed otitis media was recorded for all randomized patients.

Adverse events were reported throughout the study period and
each was assessed by the investigators with regard to severity
(using a standard toxicity table modified from the Pediatric AIDS
Clinical Trials Group) and potential relationship to the study
drug. Treatment groups were compared for adverse events by
evaluating the number of children in each group with at least one
event by body system and the distribution of severity of these
events. Serum was collected before the first and last injection for
blood urea nitrogen, creatinine, alanine and aspartate aminotrans-
ferase, palivizumab concentration, and anti-palivizumab binding.
The last two parameters were also measured at one additional
interim visit (before the second, third, or fourth injection) based on
a randomized schedule. Palivizumab concentrations and anti-
palivizumab binding were measured using enzyme-linked immu-
nosorbent assay methods previously described.7

All randomized patients were included in the safety and effi-
cacy analyses. Statistical comparison of groups was performed
using Fisher’s exact test for categorical variables and Wilcoxon
rank sum test for continuous variables. The proportion of children
with RSV hospitalization at 150 days was estimated by the
Kaplan-Meier method as an alternative analysis of the primary
endpoint. Logistic regression was also performed on the primary
endpoint to evaluate predefined covariates (gender, age, weight,
BPD vs premature without BPD). For comparison of hospital days
between groups, the data were transformed and reported as days
per 100 children.

RESULTS

Characteristics of the Randomized Populations at Entry
A total of 1502 children were randomized—500 to

the placebo group and 1002 to the palivizumab
group. The United States, the United Kingdom, and
Canada randomized 1277 (85%), 123 (8%), and 102
(7%) children, respectively. The mean number of
children randomized at a participating institution
was 11 (range, 2–25); 8 centers randomized fewer
than 5 patients and 27 centers randomized 15 or
more. Demographic parameters and RSV risk factors
were similar in the two groups (Table 1); slightly
more children in the palivizumab group had at least
one smoker in the household.
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Compliance and Serum Palivizumab Concentrations
A total of 1486 (99%) children completed the pro-

tocol follow-up (99% placebo, 99% palivizumab).
Reasons for noncompletion included death (n 5 7),
withdrawal of consent (n 5 4), or loss to follow-up
(n 5 5) before day 150 and before any RSV hospital-
ization. Overall, 94% of the placebo group and 92%
of the palivizumab group received all five injections
and more than 95% of both groups received at least
four injections. The proportion of children who re-
ceived none, one, two, and three injections was sim-
ilar in each group. Mean (standard error) trough
serum concentrations 30 days after injections one,
two, three, and four of 15 mg/kg palivizumab were

37 (1.2) mg/mL, 57 (2.4) mg/mL, 68 (2.9) mg/mL, and
72 (1.7) mg/mL, respectively.

Incidence of RSV Hospitalization
Monthly prophylaxis with palivizumab was asso-

ciated with a 55% (95% CI 5 38%, 72%) reduction in
hospitalization as a result of RSV (P 5 .00004). This
result was robust, with similar results obtained in
alternative and sensitivity analyses (Table 2). Signif-
icant reductions were observed in both children with
BPD (39% reduction, P 5 .038) and premature chil-
dren without BPD (78% reduction, P , .001).

Significant reduction in RSV hospitalizations were
seen in infants .5 kg (51%, P 5 .014) and #5 kg
(57%, P 5 .001) and in infants ,32 weeks’ gestational
age (47%, P 5 .003) and 32 through 35 weeks’ gesta-
tional age (80%, P 5 .002). After adjusting for gender,
entry age, entry weight, and BPD in a logistic regres-
sion model, treatment with palivizumab remained
highly statistically significant (P , .001). When in-
cluded in the logistic regression analysis, gestational
age was not a significant predictor of RSV hospital-
ization and the palivizumab effect remained statisti-
cally significant (P , .001). Trends in reduction of
RSV hospitalization similar to that seen in the United
States (56% reduction, 44/426 [10.3%] placebo vs
39/851 [4.6%] palivizumab), were seen in the United
Kingdom (64% reduction, 4/40 [10.0%]) vs 3/83
[3.6%]) and Canada (40% reduction, 5/34 [14.7%] vs
6/68 [8.8%]).

Secondary Efficacy Endpoints
Children randomized to palivizumab had signifi-

cantly fewer total days (per 100 children) of RSV
hospitalization (62.6 placebo days vs 36.4 palivi-
zumab days, P , .001), days with increased oxygen
(50.6 days vs 30.3 days, P , .001), and days with an
LRI score of 3 or greater (47.4 days vs 29.6 days, P ,
.001). Overall, the incidence of intensive care unit
(ICU) admissions and mechanical ventilation for
RSV was low. A few children with complex under-
lying disease and consequently prolonged hospital-
ization greatly influenced the distribution of days of

TABLE 1. Summary of Characteristics of the Study Popula-
tion at Entry

Placebo
(n 5 500)

Palivizumab
(n 5 1002)

P
Value

Gender, %
Male 56.8 56.9 1.000
Female 43.2 43.1

Race/ethnicity, %
White 57.4 58.4 .412
Black 25.6 22.8
Hispanic 10.8 11.0
Asian 2.4 2.1
Other 3.8 5.8

Mean (SE) birth weight, kg 1.3 (0.02) 1.3 (0.02) .737
Mean (SE) gestational age, wk 29 (0.14) 29 (0.10) .834

Proportion #32 wk, % 83.4 83.8
Proportion .32 wk, % 16.6 16.2

Multiple birth, % 27.4 31.7 .095
Mean (SE) weight at entry, kg 4.9 (0.1) 4.8 (0.1) .335
Mean (SE) age at entry, mo 6.0 (0.21) 5.7 (0.15) .215
Previous RSV, % 5.6 3.8 .111
RSV neutralizing antibody

$1:200, %
5.6 5.5 .895

Mean (SE) no. people in house 3.5 (0.07) 3.5 (0.05) .273
No smoker in household, % 68.6 63.0 .039
Child in day care, % 6.8 6.7 .913
Family history of:, %

Asthma 35.2 36.1 .732
Hay fever 29.6 28.6 .717
Eczema 16.4 16.5 1.000

Abbreviations: SE, standard error; RSV, respiratory syncytial vi-
rus.

TABLE 2. Summary of Analysis of RSV Hospitalization

Placebo Palivizumab % Reduction (95% CI) P Value

Primary analysis (incidence of RSV hospitalizations)* 53/500 (10.6%) 48/1002 (4.8%) 55% (38, 72) ,.001
Alternative analysis (Kaplan-Meier†) 53/500 (10.6%) 48/1002 (4.8%) 55% (38, 72) ,.001
Sensitivity analyses

Dropout before 150 days and no endpoint‡ 53/500 (10.6%) 49/1002 (4.9%) 55% (38, 72) ,.001
Respiratory hospitalization but no RSV test done§ 56/500 (11.2%) 54/1002 (5.4%) 52% (35, 69) ,.001

Primary inclusion populations
Premature (no BPD) 19/234 (8.1%) 9/506 (1.8%) 78% (66, 90) ,.001
BPD 34/266 (12.8%) 39/496 (7.9%) 39% (20, 58) .038

Abbreviations: RSV, respiratory syncytial virus; CI, confidence interval; BPD, bronchopulmonary dysplasia.
* Fisher’s exact test.
† Kaplan-Meier estimate of the proportion at 150 days. Deaths before RSV hospitalization, withdrawals, and lost events were treated as
censored.
‡ The number of children who stopped follow-up before day 150 and had no endpoint through the last follow-up visit and would have
been hospitalized if the proportion hospitalized was equal to that of the other treatment group added to observed incidence of RSV
hospitalization. For placebo 5 children 3 0.048 (RSV hospitalization rate in palivizumab group) 5 0.24 (0 added events); for palivizumab
11 children 3 0.106 (RSV hospitalization in placebo) 5 1.17 (1 added event).
§ Number of children with respiratory hospitalizations and evidence of infection (coryza, fever) who had no alternative etiology added
to observed incidence of RSV hospitalization. Three no antigen respiratory hospitalizations (0.6%) in the placebo group and 6 (0.6%) in
the palizivumab group.
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these parameters. Three percent of placebo patients
and 1.3% of palivizumab recipients had RSV ICU
admissions (P 5 .026); total days were 12.7 and 13.3,
respectively (P 5 .023). The placebo and treated
groups did not show significant differences in inci-
dence of mechanical ventilation (0.2% vs 0.7%, P 5
.280) or total days of mechanical ventilation (1.7 days
vs 8.4 days, P 5 .210).

Palivizumab recipients had significant reductions
in the incidence (31% vs 24%, P 5 .011) and total
days per 100 children (242 days vs 191 days, P 5
.005) of all hospitalizations and the incidence (22% vs
16% P 5 .008) and total days per 100 children (180
days vs 124 days, P 5 .004) of respiratory hospital-
izations. These differences were attributable to the
observed reduction of RSV hospitalizations, because
no significant differences were observed in the inci-
dence (14% vs 13%, P 5 .470) or total days per 100
children (118 days vs 88 days, P 5 .369) of respira-
tory hospitalizations unrelated to RSV. The propor-
tion of children with at least one episode of otitis
media was similar in both placebo and palivizumab
recipients (40% vs 42%, P 5 .505).

Safety and Immunogenicity
The number of children reporting adverse events

judged by the blinded investigator to be related to
the study drug was similar in the placebo (10%) and
the palivizumab (11%) groups. No statistically sig-
nificant differences were found in related events by
body system (Table 3). Discontinuation of injections
for adverse events related to palivizumab was rare
(0.3%).

Overall, 1.8% of the placebo group and 2.7% of the
palivizumab group reported adverse events related
to the injection site. These included erythema (1.2%
vs 1.4%), pain (0.0% vs 0.6%), induration/swelling
(0.2% vs 0.6%), and bruising (0.4% vs 0.3%). These
events were generally mild and of short duration;
none was serious. The proportion of children who
reported fever (3.0% vs 2.8%) or rash (0.2% vs 0.9%)

judged related to the study drug was similar in the
placebo and palivizumab groups (Table 3). Hepatic
transaminases were measured at baseline and before
the fourth injection in all patients. Compared with
the placebo group (1.6%), mild or moderate eleva-
tions of aspartate aminotransferase occurred in a
slightly higher percentage (3.6%) of palivizumab re-
cipients, however, a corresponding pattern in alanine
aminotransferase elevation was not seen (2.0% and
2.3%, respectively). Hepatic adverse events that were
judged by the blinded investigator and reported as
related to the study drug were comparable in the two
groups (Table 3). Measured elevations of creatinine
or blood urea nitrogen and renal adverse events
were infrequent and occurred at a similar rate in both
groups.

Five (1.0%) children in the placebo group and 4
(0.4%) in the palivizumab group died during the
trial; no death was judged related to palivizumab.
Two children in the palivizumab group and none in
the placebo group died during hospitalization for
RSV; 1 following surgery for tympanostomy tubes
after recovery from RSV, another child with BPD had
complications including liquid ventilation and bron-
chopneumonia. Three placebo (0.6%) and 7 palivi-
zumab (0.7%) had RSV hospitalizations of 14 days or
greater. Evaluation of their medical history and
course of RSV did not reveal evidence of unantici-
pated severity of disease or risk factors other than
severe BPD.

Anti-palivizumab binding was measured at inter-
vals throughout the study. Titers greater than 1:40
were found in 2.8% of the placebo group and 1.2% of
the palivizumab group. These were generally single
elevations and were not associated with a pattern of
adverse events or low palivizumab concentrations.

DISCUSSION
This study provides the first demonstration of the

effectiveness of a monoclonal antibody in an infec-
tious disease in humans. Monthly intramuscular in-
jections of 15 mg/kg of palivizumab reduced the
incidence of hospitalization because of a RSV infec-
tion compared with placebo by 55% (95% CI 5 38%,
72%), which compares favorably to a 41% (95% CI 5
10%, 72%) reduction previously reported with RSV-
IGIV.4

Although the PREVENT trial4 established the ef-
fectiveness of antibody (RSV-IGIV), the study was
not large enough to assess significant differences in
subsets of the population studied. For example, effi-
cacy was not statistically significant in premature
infants without BPD nor in children ,5 kg at entry
(although the trends in these subsets were the same
as for the entire study population). The sample size
in the IMpact-RSV study was large enough to allow
exploration of these issues. Significant reductions in
RSV hospitalizations were seen in both premature
infants without BPD and those with BPD who re-
ceived palivizumab and in children by weight and
gestational age. The study has established that
palivizumab protects against serious RSV disease
regardless of BPD status, gestational age, or weight
of a high-risk child receiving prophylaxis.

TABLE 3. Most Frequently Reported Adverse Events That
Were Judged by the Blinded Investigator as Potentially Related to
Study Drug*

Placebo Palivizumab P Value

Fever 3.0% 2.8% .870
Nervousness 2.6% 2.5% .865
Injection site reaction 1.6% 2.3% .444
Diarrhea 0.4% 1.0% .357
Rash 0.2% 0.9% .179
AST increased 0.6% 0.5% .726
URI 0.4% 0.5% 1.000
Liver function abnormal† 0.2% 0.3% 1.000
ALT increased 0.4% 0.3% .670
Vomiting 0.4% 0.3% .670
Cough 0.2% 0.3% 1.000
Rhinitis 0.6% 0.3% .406

Abbreviations: AST, aspartate aminotransferase; URI, upper respi-
ratory tract illness; ALT, alanine aminotransferase.
* Reported events in at least 3 children in the palivizumab group
are provided along with the corresponding incidence in the pla-
cebo group. These represent adverse events reported by the in-
vestigator and include those identified by protocol mandated
testing and other clinically indicated evaluations.
† Refers primarily to elevations of both AST and ALT.
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Analysis of total days of RSV hospitalization pa-
rameters was consistent with the effect seen in the
primary endpoint. Children receiving palivizumab
prophylaxis had fewer RSV hospital days, fewer
days with increased supplemental oxygen, and
fewer days with a moderate or severe lower respira-
tory tract illness (all P , .001). Analysis of total days
of ICU and mechanical ventilation were influenced
by the low incidence of these events overall. Palivi-
zumab reduced the incidence of ICU admission for
RSV disease (P 5 .026). A slightly higher percentage
of children in the palivizumab group were mechan-
ically ventilated (0.2% vs 0.7%); however, this differ-
ence was not statistically significant and medical re-
view of these patients’ medical records did not
identify any unexpected finding in these children
with regard to the course of RSV. Of interest, this
RSV-specific monoclonal antibody was not found to
have a significant effect on respiratory hospitaliza-
tions not attributable to RSV infection or on otitis
media.

This trial was designed to show the efficacy of
palivizumab in prevention of serious RSV illness. In
this controlled setting, the overall incidence of RSV
hospitalizations in the placebo group seemed to be
lower than clinical experience would suggest. This
may be consistent with observations in other place-
bo-controlled trials9,10 and is particularly relevant in
the setting of RSV, where education by study inves-
tigators and other personnel regarding prevention of
exposure, among other factors, is likely to influence
the RSV infection and hospitalization rate.

Monthly intramuscular administration of palivi-
zumab (15 mg/kg) resulted in mean trough serum
concentrations of 37 mg/mL after the initial injection
and then maintenance of concentrations .40 mg/mL
after subsequent injections. This latter concentration
was chosen as the target in this study because pre-
clinical data in cotton rats demonstrated that animals
who had levels greater than this threshold had a two
log (99%) reduction in pulmonary RSV.5 In a study in
children mechanically ventilated with RSV,11 this
dose was not associated with a clinical effect but was
shown to produce an antiviral effect in tracheal se-
cretions, consistent with the protection against seri-
ous RSV lower respiratory tract disease seen in this
trial.

Palivizumab injections were well tolerated.
Monthly prophylaxis was not associated with signif-
icant toxicities. This is consistent with the safety pro-
file observed in earlier trials.7,8 Reactions at the site of
injection were uncommon; when they occurred, they
were generally mild and of short duration. A few
children had palivizumab discontinued for systemic
events, including vomiting, diarrhea, or fever. The
proportion of children reporting adverse events by
body system that were judged to be related to the
study drug was similar in the placebo and palivi-
zumab groups. There was no evidence of enhanced
RSV disease among children receiving prophylaxis.

Although murine components of this humanized
monoclonal antibody were almost exclusively lim-
ited to the antibody combining sites,5 it was impor-
tant to determine whether children developed anti-

palivizumab antibodies. Such antibodies could bind
to the monoclonal antibody and result in decreased
serum levels or could result in immune complex
formation or direct immunotoxicity. Palivizumab
immunogenicity has been studied carefully through-
out its clinical development. Studies in healthy
adults have identified only antiidiotypic antibody of
the type found naturally in the immune response
(Investigational New Drug File, MEDI-493, MedIm-
mune, Inc, Gaithersburg, MD). In pediatric studies,
transient low-level anti-palivizumab binding has
been observed by enzyme-linked immunosorbent as-
say in a small percentage of children.7,8 This reactiv-
ity was not protein A bindable (thus not consistent
with IgG) and occurred in both the placebo and
palivizumab recipients, suggesting that it represents
nonspecific binding. In the IMpact-RSV trial, the in-
cidence of anti-palivizumab reactivity in children re-
ceiving palivizumab was low (and lower than the
control group) throughout the study. Alteration in
palivizumab levels, specific adverse events, or
changes in clinical laboratory parameters have not
been observed in children with detectable binding.
When children have been followed for up to 1 year
after palivizumab prophylaxis (when they are both
older and have no palivizumab detectable in serum),
this binding has not been observed (Investigational
New Drug File, MEDI-493, MedImmune, Inc, Gaith-
ersburg, MD). Studies are underway to evaluate im-
munogenicity and safety when palivizumab is rein-
troduced during a second RSV season.

Recommendations for RSV prophylaxis with RSV-
IGIV have been published previously.12 Yet the cur-
rently available prophylaxis with RSV-IGIV requires
several hours of administration time, repeated intra-
venous access, and 15 mL/kg of fluid load. These
issues have been important factors in decision-mak-
ing regarding the patient population in which RSV-
IVIG has been used. Palivizumab represents an im-
portant advance in RSV prophylaxis. The observed
55% reduction in RSV hospitalization and better
safety profile make palivizumab a logical alternative
for RSV prophylaxis. Its ease of administration will
allow prophylaxis to be feasible for a broader range
of premature infants at risk for serious RSV illness.
Because it is given by intramuscular injection, palivi-
zumab will facilitate administration of RSV prophy-
laxis in settings such as the practitioner’s office and
by the visiting nurse in the home setting.

In summary, palivizumab is safe and effective for
prevention of serious RSV illness in premature in-
fants (#35 weeks gestation), including those with
BPD. Monthly intramuscular administration is well
tolerated. Prophylaxis with this monoclonal anti-
body results in a significant (55%) reduction in RSV
hospitalization in children at high risk for severe
RSV infection.
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