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Respiratory syncytial virus (RSV) bronchiolitis is the leading cause of infant hospitalization in the United
States. Prophylaxis with palivizumab is effective in reducing RSV hospitalizations in premature infants and
in infants or children with chronic lung disease or congenital heart disease. Patients with CF or those who
are immunocompromised may be at increased risk for RSV infection—related complications; hence,
prophylaxis may prove beneficial to these populations. The extent of palivizumab use in the CF and
immunocompromised populations is variable. Palivizumab appears to be safe and may be effective in
infants and young children with CF and immunocompromise. However, well-designed, randomized,
controlled trials published in peer-reviewed journals are lacking, and its routine use can therefore not be
recommended at this time. If used in patients with CF or those who are immunocompromised, RSV
prophylaxis should be restricted to peak outbreak months in order to optimize the cost benefit of
palivizumab.
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ABBREVIATIONS AAP, American Academy of Pediatrics; ARI, acute respiratory illness; BMT, bone
marrow transplant; CF, cystic fibrosis; CHD, congenital heart disease; CLD, chronic lung disease; HSCT,
hematopoietic stem cell transplant; ICU, intensive care unit; LRTI, lower respiratory tract infection; RSV,
respiratory syncytial virus; WGA, weeks gestational age
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INTRODUCTION

Respiratory syncytial virus (RSV), a common
cause of serious respiratory tract infections in
infants and young children, is a leading cause of
viral death among infants."> Although RSV pro-
phylaxis has been shown to be effective in reducing
RSV hospitalizations in select premature infants

see related editorial page 74

and infants or children with chronic lung disease
(CLD) or congenital heart disease (CHD),* ® there
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exist limited data supporting its use in the cystic
fibrosis (CF)” ! and immunocompromised popu-
lations.'? Citing insufficient evidence, the American
Academy of Pediatrics (AAP) stated" in its
recently released RSV prophylaxis guideline that
specific recommendations for RSV prophylaxis
cannot be made in these populations. This review
will discuss the impact of RSV infection in patients
with CF and immunocompromise and will focus
on the safety and efficacy of RSV prophylaxis with
palivizumab in these populations.

RESPIRATORY SYNCYTIAL VIRUS
INFECTION AND PROPHYLAXIS

In the United States, the RSV season typically
begins in November or December and ends in
March or April, although the precise onset and
offset is regionally dependent.'* Most infants and

J Pediatr Pharmacol Ther 2011 Vol. 16 No. 2 ® www.jppt.org 77



JPPT

WA Prescott, et al

children infected with RSV will develop mild upper
respiratory tract symptoms. However, a subset of
patients will progress to severe disease presenting as
bronchiolitis and/or pneumonia.'!'?

Prevention of RSV during seasonal peaks is
critical to reducing RSV-related hospitalization.

The AAP recommends RSV prophylaxis be
considered in patients at highest risk for severe
RSV disease: premature infants, infants or children
<24 months of age with CLD, infants or children
<24 months of age with hemodynamically signifi-
cant CHD, and premature infants with congenital
abnormalities of the airway or neuromuscular
disease that compromises the handling of respira-
tory secretions.'® In these high-risk populations,
RSV prophylaxis has been shown to reduce the
incidence of RSV-hospitalization 41-63% in pro-
spective, randomized, double-blind, placebo-con-
trolled trials.>® Palivizumab, a humanized murine
monoclonal antibody, given once monthly during
RSV season (typically 5 doses), is the preferred
agent for RSV prophylaxis.'

CYSTIC FIBROSIS

The airway of an individual with CF is exposed
to a vicious cycle of obstruction, infection, and
inflammation. As a result, patients with CF
experience acute pulmonary exacerbations and a
decline in pulmonary function throughout their
lifetime.'® The airway is infected with both viruses
and bacteria, the latter of which chronically
colonize the airway.'® Some patients with CF may
be at increased risk of RSV infection, and it has
been suggested'” that RSV infection may exacerbate
the CLD of CF. Based on the potential utility of
RSV prophylaxis in this population, the CF
Foundation has recommended that palivizumab
be considered for infants and children younger than
2 years of age.'®

Respiratory Syncytial Virus Infection in Cystic
Fibrosis

RSV infection has been shown to augment
airway inflammation. In infants with CF, a marked
inflammatory response in the lower airway during
viral lower respiratory tract infection (LRTI) has
been observed.?* Viral infection of the CF airway
may also favor bacterial colonization through
promotion of bacterial adherence to the respiratory
epithelium and modulation of the patient’s innate
immune response.?'**?* This has been evidenced by
an increased risk for early acquisition of Pseudo-
monas aeruginosa among infants with CF who are
hospitalized for viral LRTI.*?

19-22

Viral infection (including RSV) is associated
with acute pulmonary exacerbations of CF in
infants and young children aged <3 years'’-?>2°
and in older children and adolescents.*® The RSV-
related hospitalization rate among infants and
young children with CF aged <3 years has been
reported to range from 8.75% to 14.6%,'72*%
while among older children and adolescents with
CV, the rate has been reported to be approximately
12.5%.%” This compares to rates of 3% to 37% in
other high-risk populations (i.e., those with prema-
turity, CLD, CHD);“SJS’31 and exceeds the
reported incidence of <1% among low-risk patients
aged <3 years.”® In contrast, the RSV-related
hospitalization rate among adults with CF is
reported to be 0.5%, much less than that observed
in the younger CF population.*? Infants and young
children with CF who are hospitalized for RSV
often have prolonged hospital admissions and may
necessitate mechanical ventilation for respiratory
failure. Upon discharge home, they often require
continuous home oxygen for persistent hypox-
emia.? The decline in lung function among infants
and young children with CF aged <2 years with an
RSV-LRTI can persist for several months after
resolution of the infection.'” At 2-year follow-up,
infants and young children with CF aged <3 years
with a history of RSV-related hospitalization more
commonly had chronic respiratory signs and worse
chest x-ray scores than did those not admitted with
an RSV-LRTI.* Similarly, the annual incidence of
viral LRTI (RSV accounting for 19% of symptom-
atic infections) among older children and adoles-
cents with CF has been significantly correlated with
a decline in clinical score (based on the patient’s
general activity, nutritional status, physical exam-
ination, and chest x-ray findings), a lower weight-
to-height ratio, and pulmonary deterioration, as
depicted by decreases in forced vital capacity,
forced-expiratory volume in 1 second, forced
expiratory flow in mid-expiration (25%-75%), and
the frequency and duration of hospitalizations for
acute pulmonary exacerbations.’® Prophylaxis
against RSV may be beneficial in the CF popula-
tion.

Respiratory Syncytial Virus Prophylaxis in Cystic
Fibrosis

The extent of palivizumab use in the CF
population is not widespread, likely owing to its
high acquisition cost and the limited evidence
supporting its use. In a UK survey study'’
conducted during the 2005-2006 RSV season, only
3 of 34 (8.8%) surveyed centers reported using
palivizumab in their CF population. Across these
34 centers, 14 of 143 (9.8%) infants with CF aged
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<1 year received palivizumab. In the United States,
the palivizumab outcomes registry, which prospec-
tively collected data on the usage of palivizumab
during 4 consecutive RSV seasons (2000-2004),
identified 91 of 19,548 (0.47%) infants and children
with a diagnosis of CF."" A survey study’ of North
American CF centers conducted during the 2006—
2007 RSV season assessed the usage of palivizumab
within 83 CF centers across the United States
(n=73) and Canada (n=10). The percentage of
centers that prescribed palivizumab was 73.5%
(United States=75%, Canada=60%), although only
38% of centers reported routinely prescribing the
medication for all infants with CF. Palivizumab
treatment during the second RSV season was less
common, with 39.8% reporting its use (United
States=40%, Canada=40%). It was the opinion of
41% of CF center directors (United States=43%,
Canada=30%) that palivizumab prophylaxis was
the standard of care for infants with CF.

The impact of RSV prophylaxis with palivizu-
mab in the CF population is limited to 2 survey
studies, 1 retrospective analysis, data collected via
the palivizumab outcomes registry, and 1 double-
blind, placebo-controlled study that was published
only in abstract form (Table).” '!

A survey study'® conducted during the 2005
2006 RSV season aimed to assess the incidence of
hospitalization and mortality due to RSV infection
in infants with CF across 42 UK CF centers. The
definition for RSV hospitalization was not stated.
Of the 143 infants aged <1 year with CF that were
identified across the 34 responding CF centers (81%
survey response rate), 14 (9.8%) received palivizu-
mab (dosing regimen not reported). Hospitalization
due to RSV infection was reported in 16 of 143
(11.2%) infants, none of whom required admission
to the pediatric intensive care unit (ICU) or died.
Among the 14 infants who received palivizumab,
one (7.1%) was hospitalized (other risk factors for
this infant were not reported), which is similar to
the population hospitalization rate.

The palivizumab outcomes registry prospectively
collected data on 91 infants and children with CF
who received >1 dose of palivizumab during 4
consecutive RSV seasons (2000-2004) with the aim
of identifying hospitalization rates in pediatric
CF.'"" This patient population consisted of 8
patients (8.8%) born <32 weeks gestational age
(WGA), 14 (15.4%) born between 32 and 35 WGA,
and 69 (75.8%) born >35 WGA, with 22 (24.2%)
patients born weighing <2500 g. CLD and CHD
were also present in 32 (35.2%) and 5 (5.5%)
patients, respectively. At least one 2006 AAP-
defined risk factor (CLD, CHD, multiple births,
tobacco smoke exposure, daycare attendance) was

present in 74 (81.3%) patients. Eight patients
(8.8%) were aged 0 to 3 months, 12 (13.2%) were
aged 3 to 6 months, 29 (31.9%) were aged 6 to 12
months, and 42 (46.2%) were >12 months of age.
RSV hospitalization was defined as any hospital-
ization for >24 hours during which RSV infection
was confirmed by virology testing (rapid antigen
detection or viral culture). Infants who were
hospitalized within 24 hours of their first palivizu-
mab dose were excluded. The majority of infants
(86.8%) were compliant with the palivizumab
regimen. Of the 91 infants, many of whom had
risk factors for RSV hospitalization in addition to
their diagnosis of CF, none were hospitalized with
an RSV-LRTL

A survey study’ conducted during the 2006-2007
RSV season aimed to assess the incidence of RSV
infection and RSV-related hospitalization among
infants with CF across 139 North American CF
centers. Of the 435 infants with CF who were
identified across the 83 responding CF centers (60%
survey response rate), 74 infants (16%) had a
documented RSV infection. Of these RSV-infected
infants, 31 (7.1%) responded to outpatient man-
agement, while 43 (9.2%) required hospitalization,
3 (0.7%) of whom were admitted to the ICU,
requiring intubation. Although the total number of
infants who received palivizumab was not reported,
among the 74 infants with a documented RSV
infection, 14 (18.9%) received palivizumab, while
61 (82.4%) did not.

A recent retrospective analysis® aimed to assess
the impact of palivizumab on hospitalization rate
for acute respiratory illness (ARI) in young children
with CF during their first RSV season following
diagnosis. An ARI was defined as a hospital
admission resulting from any acute change in
respiratory status (increased cough, wheezing,
respiratory rate, etc) with or without systemic signs
(fever, decreased oral intake, fatigue, etc) or acute
changes in the chest x-ray. RSV infection was
defined as an ARI that was associated with a
positive enzyme-linked immunosorbent assay and/
or viral culture of nasopharyngeal aspirates. The
medical records of 75 patients diagnosed with CF
before the age of 18 months were included; 40 of the
infants did not receive palivizumab (control group)
and 35 received palivizumab once monthly (No-
vember-March) during RSV season (prophylaxis
group). At the onset of RSV season, 29 of 40
(72.5%) patients in the control group and 28 of 35
(80%) patients in the prophylaxis group were <12
months of age (mean age not reported). At baseline,
12.5% of patients in the control group and 5.7% of
patients in the prophylaxis group were colonized
with Pseudomonas aeruginosa, while 5% of patients
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Table. Effectiveness and Safety of Palivizumab Prophylaxis in Cystic Fibrosis and Immunocompromise

Palivizumab

Study Other RSV . - .
Design Disease Risk Factors No. of Patients Age (years) Dosing Regimen
Palivizumab Control Mean Range Dose (mg/kg) Frequency
Survey'© CF NR 14 NJA NR  0-1 NR NR
Prospective CF  Prematurity (<32 91 N/A NR NR NR NR
observational " WGA = 8.8%, 32—
35 WGA = 15.4%),
CLD = 35.2%,
CHD = 5.5%, any
AAP-defined risk
factor = 81.3%
Survey9 CF NR 13 N/A NR NR NR NR
Retrospective® CF NR 35 40 NR  0-1.5 NR Once monthly
X5 doses
R, DB, PC’ CF NR 92 94 NR  0-2 15 Once monthly
X5 doses
PK (open-label, HSCT None 6 N/A~ 398 NR 15 Once
single arm)”*®

AAP American Academy of Pediatrics; ADRs, adverse drug reactions; AR, acute respiratory illness; CF cystic fibrosis; CHD, congenital heart
diseases,; CLD, chronic lung disease, DB, double-blind, HSCT hematopoietic stem cell transplant, N/A, not applicable, No., number, NR, not
reported; PC, placebo-controlled, PK, pharmacokinetic, R, randomized; RSV, respiratory syncytial virus; WGA, weeks gestational age.

* p>0.05

in the control group and 22.9% of patients in the
prophylaxis group were colonized with Staphylo-
coccus aureus. Compliance with palivizumab was
good; 33 of 35 (94%) patients received all 5
scheduled doses, with the remaining 2 patients
receiving 4 doses. All patients received influenza
vaccinations. In the control group, 7 of 40 (17.5%)
patients were hospitalized for an ARI, compared
with 3 of 35 (8.6%) patients in the prophylaxis
group (p>0.05). Among the hospitalized patients,
only 1 patient (control group) had a positive
bacterial sputum culture, which was significant for
Pseudomonas aeruginosa. There was no significant
difference in antibiotic use between the treatment
groups. The duration of hospitalization among
these patients was similar between the control
(median 11 days; range, 3-14 days) and prophylaxis
(median 13 days; range, 2-13 days) groups. One
patient in the control group required mechanical
ventilation. Among hospitalized patients, 3 of 4
patients in the control group (3 patients not tested)
and 0 of 3 patients in the prophylaxis group who
were screened for RSV infection tested RSV-
positive. A non-statistically significant decrease in
ARI-related days in the hospital for palivizumab
recipients (compared with those patients who did

not receive prophylaxis) was observed (mean 0.8 *
3.07 vs 1.73 £ 4.27 days; p>0.05). Based on
multivariable Poisson regression analysis, the num-
ber of hospital days was reduced 54% among
palivizumab recipients, although no association was
attributed based on the confidence interval. Al-
though this study was not able to show a
statistically significant difference in hospitaliza-
tions, a power analysis was not conducted, and
the sample size may have been too small to detect a
difference if one existed. The major limitations of
this study are its retrospective design, the small
number of patients, and the lack of data detailing
RSV infection status among hospitalized patients.
The primary endpoint, hospitalizations for ARI, is
nonspecific for RSV and conflicts with endpoints
used in previous efficacy/safety studies.*> All of the
patients in the control group were not tested for
RSV infection, and the actual incidence of hospi-
talization secondary to RSV infection may, there-
fore, have been lower than the reported incidence of
hospitalization for ARI in this group.

A randomized, double-blind, placebo-controlled,
multicenter, phase-IV study’ of 186 infants (<2
years of age) with CF was conducted over the
course of 3 consecutive RSV seasons to assess the
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Table. (extended)

RSV/ARI

Hospitalization Rate (%) Days (mean)

RSV/ARI Hospitalization

Mean Half-Life

(days) ADRs
Palivizumab Control Palivizumab Control Palivizumab
7.1 N/A NR NR NR NR
0 N/A NR NR NR NR

NR N/A NR NR NR NR

8.6 175 0.8 1.73 NR NR

1.17 117 NR NR NR Overall ADR similar between
palivizumab and placebo.
No serious ADRs reported

N/A N/A N/A NR 22.4 (9.9-56.7)  No significant adverse

events

efficacy and safety of palivizumab in this popula-
tion. Ninety-two infants with CF received palivizu-
mab (15 mg/kg intramuscularly once monthly for 5
months during RSV season, November-March),
and 94 infants with CF received placebo. Overall,
compliance with the treatment was good, with 96%
of patients in each group receiving all 5 injections.
The percentage of patients with RSV-positive
antigen tests was less among palivizumab recipients
(13% vs 23%; p-value not reported). However, the
rate of hospitalization was similar between infants
who received and infants who did not receive
prophylaxis. Although specific data were not
provided, the authors reported there were no
meaningful differences for other outcomes:
weight-to-height ratio, colonization with Pseudo-
monas aeruginosa, wheezing episodes, usage of
pulmonary medications, and duration of cortico-
steroid treatment. There were no deaths reported in
either group. The overall incidence of adverse
effects was similar between the treatment and
placebo groups, and no serious adverse effects
relating to palivizumab were reported. The results
of this study were reported in abstract form only.
Therefore, critical assessment of the study method-
ology and results is difficult, and definitive conclu-
sions cannot be made, as the study was not
published in a peer-reviewed journal.

IMMUNOCOMPROMISE

RSV is a major cause of disease among
immunocompromised children and adults, includ-
ing bone marrow and solid-organ transplant
recipients, patients with severe combined immuno-
deficiency syndrome, and patients receiving chemo-
therapy.®> *°> Respiratory viral infections in the
immunocompromised patient population are often
characterized by a higher frequency of nosocomial
infection acquisition, prolonged persistence of the
infection, prolonged viral shedding, and a high
frequency of LRTI and related mortality.>>*® Since
treatment options for RSV are limited, prevention
plays a vital role in the management of respiratory
viral infections in immunocompromised pa-
tients.*”*® The utility of RSV prophylaxis in the
immunocompromised population has therefore
been considered.

Respiratory Syncytial Virus Infection in
Immunocompromised Patients

In the adult bone marrow transplant (BMT)
population, the incidence of RSV has been reported
to be 31 of 199 (16%), with 23 of 31 (74%) RSV-
infected patients having a recent history of an
inpatient hospital stay of longer than 7 days.*” The
incidence of RSV-LRTI has been reported to be
61% (20/33), with 16 of 21 (76%) cases occurring
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<1 month posttransplantation.’** The mortality
rate among a small population of BMT patients
with an RSV-LRTI was significant, ranging from
78% to 100%.%4

RSV has also been identified as an emerging
pathogen among solid-organ transplant recipi-
ents.*™** An RSV infection rate of 3.4% (17/493)
has been observed in the pediatric liver transplant
population, with nosocomial infection during re-
covery from transplant being responsible for 76%
(13/17) of cases. In one study, among 17 patients
infected with RSV, 2 died from progressive
pulmonary disease. Two risk factors for severe
RSV disease have been identified: preexisting
pulmonary disease and early acquisition (<20 days)
of RSV after transplantation, indicating that the
risk may be related to the higher degree of
immunocompromise associated with this time
period.**

Patients with severe combined immunodeficiency
syndrome have profound and long-lasting immu-
nocompromise requiring BMT and are therefore
susceptible to severe, recurrent pulmonary infec-
tions with RSV. In this patient population, it has
been reported that 4.1% (3/73) of children acquire
an RSV infection before or at the time of
transplantation. In one study*® of RSV infected
children, 33% (1/3) died from an RSV-LRTI,
despite treatment with a combination of inhaled
ribavirin and intravenous immune globulin.

Large hospital outbreaks of RSV among this
high-risk population have resulted in significant
mortality rates.>>*® Since the early symptoms of
RSV infection often begin with mild upper respira-
tory tract symptoms, the opportunity to detect and
initiate therapy may be delayed. In addition,
progression to LRTI may often resemble other
opportunistic infections common to this popula-
tion, making a clinical diagnosis difficult and
further delaying treatment.®® Prophylaxis against
RSV may thus be of benefit in the immunocom-
promised patient population.

Respiratory Syncytial Virus Prophylaxis in
Immunocompromised Patients

Currently, the AAP states that specific recom-
mendations regarding the use of palivizumab for
prevention of RSV in immunocompromised chil-
dren cannot be made. However, the guidelines do
recognize that individuals with severe immunodefi-
ciency (i.e., severe combined immunodeficiency or
advanced acquired immunodeficiency syndrome)
may benefit from RSV prophylaxis.'?

In order to gauge and understand current
practices for the prevention of RSV infection in
the immunocompromised population, a survey

study®! of 108 pediatric liver, heart, lung, intestinal,
and heart-lung transplant programs in the United
States was conducted. Among the 62% (67/108) of
institutions that completed the survey, 49% (33/67)
reported using RSV prophylaxis in this patient
population, and 32 (97%) of these 33 centers
administered palivizumab. Palivizumab was more
frequently used in children aged 0 to 12 months
(compared to the extended age group of 0-24
months; 93% vs 79%, respectively). Three centers
reported using palivizumab between the ages of 2
and 4 years, and 2 centers reported its use in
children over the age of 4 years. A lack of
randomized, controlled trials in the immunocom-
promised patient population has prevented the
routine use of palivizumab.

The role of palivizumab among the immunocom-
promised population has been evaluated in both
animal and phase-I clinical trials. In an animal
study,”” immunocompromised rats (receiving intra-
peritoneal injections of cyclophosphamide for >21
days) were given a single 15 mg/kg dose of
palivizumab and were subsequently infected with
RSV. Marked leukopenia, defined as a >80%
reduction in absolute neutrophil and lymphocyte
counts, was observed at day 21 in all immunocom-
promised rats. On day 4 post-RSV infection, viral
titers in palivizumab recipients were significantly
reduced in both immunocompromised and control
rats who received palivizumab (p<<0.001). However,
multiple doses of palivizumab were required at 4-day
intervals in order to prevent “rebound” viral
replication in continually immunocompromised rats.

The safety, tolerability, pharmacokinetics, and
immunogenicity of intravenous palivizumab (15
mg/kg) as a single infusion was studied in a
phase-I study*® involving hematopoietic stem cell
transplant (HSCT) recipients (Table). The study
included 6 HSCT recipients without active RSV
disease, 5 of whom were autologous HSCT
recipients. The mean serum half-life of palivizumab
was 22.4 days (range, 9.9-56.7 days). The mean
serum palivizumab trough concentration at 30 days
was 41.9 mg/L (range, 22.4-58.6 mg/L), which is
similar to the mean serum concentration of 37 mcg/
ml deemed effective in the IMpact study.* The
serum palivizumab concentration associated with
significant anti-RSV activity was maintained for 7
days in all patients and for 21 days in 83% of
patients. No significant adverse effects were noted.

The significance of respiratory infections among
immunocompromised patients and the lack of data
from randomized, double-blind, controlled trials
for RSV prophylaxis prompted a decision tree
analysis.!” This analysis evaluated the mortality
from RSV-related lung disease in children who
received palivizumab after BMT within the past
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Figure. Decision tree analysis model (from Thomas et al. [12]; used with permission). Square, “Decision Node”;

Circle, “Chance Node”; Triangle, “Terminal Node.”

year and who were now approaching RSV season.
The following assumptions were made to simplify
the model: 1) the effectiveness of palivizumab in
BMT patients is similar to that of other high-risk
populations that have already been evaluated, 2)
the rate of exposure to RSV in the immunocom-
promised population is similar to that of the general
population, 3) the criteria for hospitalization of an
infected individual would be the same regardless of
whether palivizumab was administered or not, and
4) children who were never hospitalized would not
experience an RSV-related death (Figure). Using
probabilities from currently available medical
literature, researchers concluded there is a 10%
increase in survival in BMT patients who receive
palivizumab, with an absolute survival rate increase
from 83% to 92%. Based on these survival rates, it
was reported that 12 children would need to be
treated to save 1 post-BMT patient from dying
from RSV-related lung disease. In addition, a
sensitivity analysis concluded that palivizumab
demonstrated improvement in mortality that was
robust over a range of biologically plausible values.
The major limitation of this decision analysis was
the assumption that the risk of hospitalization in
the BMT population is equivalent to that of the
CLD and CHD populations, which may or may not
be true. Although the use of a decision tree model is
not an ideal study methodology when compared to

a randomized, controlled, double-blinded study, it
may provide assistance during clinical decision-
making when adequate trials are lacking.

COST-EFFECTIVENESS OF PALIVIZUMAB

Data collected between 1997 and 2002 indicated
the economic burden of severe disease necessitating
hospital admission among infants to be quite
substantial, with admissions costing between
US$469 million and USS$1.1 billion annually.* '
Palivizumab is supplied preservative-free in 50-mg
and 100-mg single-use vials at an average wholesale
price of approximately US$1018 and US$1923 per
vial, respectively.”> A 5-dose regimen of palivizu-
mab at 15 mg/kg per dose will therefore cost the
average 4.8-kg infant US$9615 per season.” The
acquisition cost of palivizumab may outweigh the
potential economic benefits of prophylaxis, and
extensive studies into the costs and benefits
associated with use of this agent in patients with
prematurity, CLD, and CHD, have therefore been
conducted.™ While acceptable cost-effectiveness
ratios with palivizumab prophylaxis have been
reported in some analyses, the majority have failed
to show cost-savings or cost-effectiveness ratios
below commonly accepted thresholds.” To date, no
studies have assessed the cost-effectiveness of
palivizumab in the CF or immunocompromised
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populations, and further study is therefore indicat-
ed. While cost-effectiveness is not the only deter-
mining factor, it must be considered in light of the
clinical effectiveness and safety of palivizumab.

CONCLUSION

RSV prophylaxis has been shown to reduce the
incidence of hospitalization related to severe RSV
disease in high-risk infants. The definition of high
risk is controversial, and CF and immunocompro-
mised patients have been suggested to represent
populations worthy of consideration when deter-
mining allocation of RSV prophylaxis.

Although the CF Foundation has recommended
that RSV prophylaxis with palivizumab be consid-
ered for infants and children younger than 2 years
of age, the extent of palivizumab use in the CF
population is variable, with 8.8% to 73.5% of CF
centers reporting its use. Pharmacokinetic studies in
this population justifying the recommended 15 mg/
kg dose are lacking, which is of potential impor-
tance given the altered pharmacokinetic profile of
many medications in the CF population. Available
data indicate that palivizumab may be safe and of
possible benefit in infants and young children <2
years of age with CF, theoretically mitigating
airway inflammation and lessening the risk for
early acquisition of bacteria. However, statistically
significant differences in the rates of hospitalization
for RSV-LRTI and ARI between infants and young
children who received and who did not receive RSV
prophylaxis have not been reported, indicating a
lack of benefit. Definitive conclusions regarding the
efficacy of palivizumab in preventing RSV-related
hospitalization can therefore not be made, since
well-designed studies have not been published in the
peer-reviewed literature.

RSV prophylaxis is utilized by 49% of solid-
organ transplant centers. It is more frequently used
among infants, although its use in children older
than 4 years of age has been reported. Data indicate
that the immunocompromised population is at high
risk for RSV-related complications. Pharmacoki-
netic studies in this population indicate that
adequate palivizumab serum concentrations for
prophylaxis can be attained with the recommended
15 mg/kg dose. In addition, the results from an
animal study, a phase-I trial, and a decision tree
analysis indicate a possible benefit of palivizumab
in this population. However, well-designed clinical
trials have not been conducted, and consensus
recommendations can therefore not be made.

Although it would not account for the long-term
impact of RSV in these patient populations,
published, randomized, controlled, prospective

clinical trials involving study of large patient
populations with the primary endpoint of hospital-
ization due to RSV are needed in order to determine
the safety and effectiveness of palivizumab in both
the CF and immunocompromised patient popula-
tions before its routine use can be recommended.
Given the substantial acquisition cost of palivizu-
mab, pharmacoeconomic studies are also needed,
particularly in light of the current status of health
care and the national economic crisis. If palivizu-
mab is utilized in the CF or immunocompromised
populations, its use should be restricted to peak
outbreak months in order to optimize the cost
benefit of palivizumab.
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