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The aim of this study was to observe the effects of prophylactic palivizumab on
hospitalization secondary to respiratory syncytial virus (RSV) infection (RSVhospitalization)
in former very low birth weight infants (VLBWI) with bronchopulmonary dysplasia (BPD).
This study also sought to identify the risk factors of RSVhospitalizationin this particular
infant population. A prospective observational study was conducted between September
2007 and April 2008 in seven Korean hospitals. Children with a history of very low birth
weight, a diagnosis of BPD and who were < 2 yr old at the onset of the RSV season were
included in this study. Palivizumab injections were administered monthly for a maximum
of five months during the RSV season. RSVhospitalization rates were reviewed, and
RSVhospitalization rates between subgroups were categorized by gestational age, birth
weight, and duration of ventilator care. A total of 90 subjects completed the follow-up
interviews. The mean gestational age at birth was 26.1 £ 1.7 weeks, and the mean birth
weight was 889.4 + 222.2 g. The incidence of RSVhospitalization in the study population
was 8.9% (8/90), and the mean hospital stay was 11.0 + 5.5 days, including one death.
There were no statistically significant differences in the patients’ demographic
characteristics or risk factors for RSV hospitalization. When subgroup analyses were
conducted, there were still no statistically significant differences. The administration of
palivizumab prophylaxis during the entire RSV season is important in VLBWI with BPD,
regardless of their gestational age and birth weight, or previous ventilator dependency.

Keywords: Respiratory Syncytial Viruses; Palivizumab; Hospitalization; Bronchopulmonary
Dysplasia; Preterm; Infant

INTRODUCTION

The survival rate of extremely premature infants, including very low birth weight infants
(VLBWI), has increased due to advances in maternal fetal medicine and neonatal in-
tensive care unit (NICU) treatment. Regardless, the incidence of bronchopulmonary
dysplasia (BPD), a major cause of postnatal mortality and morbidity, has not decreased
in premature infants. The risk of BPD is even higher in infants with shorter gestational
periods and lower birth weights (1, 2).

Even after discharge from the NICU, there is a high rehospitalization rate in VLBWI
(3-5). Respiratory syncytial virus (RSV) infection in patients with BPD is known to in-
crease the rehospitalization rate and mortality of VLBWI, because it leads to more se-
vere complications (6-8). According to a Korean report, 38% of VLBWI were rehospital-
ized within one year of discharge from the NICU, and 56% of cases were related to the
respiratory system. Among these patients, 32% tested positive for RSV infection and
18% were rehospitalized within one year (9). In premature infants with BPD, the RSV
hospitalization rate ranges between 8.8% (10) and 36.7% (11). RSV infection poses a
risk of serious complications in premature infants, especially those with BPD. Unfortu-
nately, an RSV vaccine has not yet been developed. However, palivizumab, a human
monoclonal antibody with recombinant DNA technology, is a safe and effective (12,
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13) method of preventing serious RSV disease. Palivizumab has
been used in over 80 countries following its approval by the US
Food and Drug Administration in 1998 (14-18).

Palivizumab has been marketed in Korea since 2005. It is the
only preventive medication for RSV infection indicated for pre-
mature infants with BPD in Korea. However, there are few do-
mestic reports regarding RSV infection in infants with BPD who
received palivizumab prophylaxis because it has only been cov-
ered by medical insurance since January 2006. Prospective re-
ports are lacking in regard to real-world RSV infection rates af-
ter palivizumab prophylaxis in VLBWI with BPD. There is also
little information regarding differences in the RSV hospitaliza-
tion rate based on BPD, and the number of administered palivi-
zumab injections. Therefore, a multi-center, national, prospec-
tive study was conducted on RSV hospitalization rate after NICU
discharge with the use of palivizumab in VLBWI with BPD. We
also collected information on the following BPD risk factors:
gestational age, birth weight, ventilator dependency, and the
number of palivizumab injections.

MATERIALS AND METHODS

Study subjects

A multi-center, prospective, observational study was conducted
to determine the rate of RSVhospitalization in VLBWI with BPD
who received prophylaxis with palivizumab. Patients were pro-
spectively recruited between September 2007 and April 2008
from the following seven tertiary care hospitals: Samsung Med-
ical Center, Kangbuk Samsung Hospital, Cheil General Hospital
& Women’s Healthcare Center, llsan Paik Hospital, Korea Uni-
versity Ansan Hospital, CHA Gangnam Medical Center, and
Soonchunhyang University Bucheon Hospital. The participants
and their legal representatives (as children are unable to make
their own medical decisions) were educated about the nature
of the study and the expected results. The principal investigator
obtained written consent from the subject’s legal representa-
tive. No procedure or test was conducted without consent. The
study subjects included former-premature children (born at 35
weeks gestation or earlier) with birth weights of < 1,500 g, who
had been treated for BPD within 6 months of the RSV season
and who were < 24 months old at the time of the study’s onset.
A child who required oxygen up to 28 days after birth was de-
fined as having BPD. Subjects were excluded from the study if
any of the following criteria applied: required the use of a venti-
lator at the start of the study, had a life expectancy of 6 months
or less, had active RSV infection or a recent RSV infection, had
liver or renal dysfunction, had history of seizure, immunodefi-
ciency, or were allergic to IgG agents, received RSV immuno-
globulin within three months of the study, or received any other
RSV-directed monoclonal antibody or palivizumab.

http://dx.doi.org/10.3346/jkms.2015.30.7.924

Palivizumab administration

An initial dose of 15 mg/kg of palivizumab was administered to
eligible study subjects. Two to five injections of palivizumab
were administered monthly. In Korea, RSV season generally
lasts from October to March; therefore, palivizumab adminis-
tration started in September, one month before the beginning
of the RSV season.

Data collection and analysis

Patient data including gestational age, birth weight, and known
risk factors of RSV infection were elicited from caregiver inter-
views and reviews of the medical records. All assessments were
conducted in person or via phone at the time of palivizumab
administration. Assessments were continued for 30 days after
the last palivizumab administration. Medical records related to
ventilator use or the need for oxygen were reviewed as needed.
The RSV rapid antigen test was performed and recorded if the
subject was suspected to have been previously hospitalized with
RSV.

The hospitalization rate due to lower respiratory infection
with RSV after the administration of palivizumab was reviewed.
Patient demographic characteristics were collected. Subjects
were separated into one of three groups: the “RSV hospitaliza-
tion group” (hospitalized subjects with a positive RSV rapidan-
tigen test), the “other lower respiratory tract infection (LRTI)
hospitalization group” (subjects with a medical history of hos-
pitalization due to unknown origin or a non-RSV infection), and
the “non- hospitalization group.” Risk factors and the duration
of hospital stays were recorded for patients with a history of palivi-
zumab injections and RSV hospitalization.

Subjects were divided based on gestational age, birth weight,
and the number of days on a ventilator. The difference in hospi-
talization rates due to RSV infection was investigated. The risk
factors for RSV hospitalization were also analyzed for each group.
Subjects were divided into the following groups based on their
gestational age: < 26 weeks, 26-28 weeks, and 29-31 weeks. Sub-
jects were also divided into the following groups based upon
their birth weight: < 750 g, 750-999 g, 1,000-1,249 g, and 1,250-
1,500 g. In order to classify the severity of the subjects’ respira-
tory states, they were placed into the following groups based
upon how long they required ventilator use: < 30 days, 30-59
days, 60-89 days, and 90-120 days.

Statistical analysis

Statistical analyses sought to determine the factors related to RSV
hospitalization, and were performed using SPSS version 18 (SPSS
Inc., Chicago, IL, USA). SPSS was also used to analyze patient
characteristics in those with RSV infection. The results are expre-
ssed as means + standard deviations. A Student #-test was used
on a continuous scale, and a chi-square test was used on a nomi-
nal scale. Statistical significance was defined by P values < 0.05.

http://jkms.org 925
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Ethics statement

This study was approved by the institutional review board of the
Samsung Medical Center (IRB No. 2006-11-025) and the other
six participating hospitals and written informed consent was
obtained from all parents.

RESULTS

Subject characteristics

Ninety children were enrolled in the study, with 44 male (48.9%),
and 46 female (51.1%) participants. The subjects’ gestational
ages ranged between 23 and 31 weeks (mean 26.1 + 1.7 weeks).
Fifty-two subjects (57.8%) were 26 weeks or younger at birth.
The mean birth weight was 889.4 + 222.2 g; 66 subjects (73.3%)
weighed < 1,000 g. All of the subjects received treatment in the
NICU with a mean hospital stay of 93.5 + 31.1 days. Eighty-nine
subjects (98.9%) were on a ventilator after birth for a mean of
39.1 + 30.4 days of use. All of the subjects who required ventila-
tor support received oxygen treatment for a mean of 73.0 + 41.1
days. At study enrollment, the mean subject age was 46.9 + 15.9
weeks (ranging from 28 days to 17.8 months). The mean weight
atenrollment was 3,781.9 + 2,322.9 g.

Analysis of the risk factors for RSV hospitalization

Of the 90 subjects who received palivizumab, 17 subjects were
hospitalized with 21 cases of respiratory infection. A RSV rapid
antigen test was conducted in 14 of the 21 respiratory cases, and
eight cases of RSV were confirmed in seven subjects. Seventeen
(18.9%) subjects were hospitalized secondary to their respirato-
ry infections. And among these subjects, RSV infection was con-

firmed in seven (7.8%). The demographic characteristics of the
RSV hospitalization group, other LRTT hospitalization group,
and non-hospitalization group is presented in Table 1. The fol-
lowing previously reported risk factors of RSV hospitalization
were not statistically associated with RSV hospitalization in our
study: gestational age, weight, gender distribution, duration of
hospital stay after birth, duration of ventilator and oxygen use,
multifetal gestation, and the number of siblings attending pre-
school/elementary school.

RSV hospitalization group

Seven subjects were hospitalized with RSV infections (5 male, 2
female). One subject had two RSV infections during the obser-
vational period, making a total of eight cases. The mean gesta-
tional age of this group was 26.6 + 2.2 weeks (23-29 weeks); the
mean birth weight was 931.6 + 188.3 g (652-1,185 g). The mean
hospital stay length in the NICU after birth was 100.0 + 30.0 days
(72-163 days). The mean duration of ventilator use was 40.3 +
19.0 days (18-77 days). The mean duration of oxygen adminis-
tration was 77.7 + 41.9 days (35-161 days). Three subjects had a
history of patent ductus arteriosus, all of which resolved prior
to RSV infection. The mean postnatal ageat the time of RSVhos-
pitalization was 199.3 + 93.8 days (79-312 days), and the time
from hospital discharge (after birth) to RSV hospitalization was
122.6 + 67.6 days (32-217 days).

Eight cases of RSV hospitalization were observed in seven
subjects. Six cases (75.0%) occurred between October and No-
vember 2007, one case (12.5%) in December 2007, and one case
(12.5%) in March 2008. There were two cases (25.0%) of RSV hos-
pitalization following one palivizumab injection, three cases

Table 1. Demographics and predicted risk factors related to RSV hospitalization in VLBWI with BPD

Total

RSV hospitalization

Other LRTI hospitalization Non-hospitalization

Parameters (0= 90) =7 (n=10) =73 Pvalue
Gestational age (week) 261 £ 1.7 26.6 £ 2.2 26,5+ 6.5 26.0 £ 6.0 0.610
Birth weight (g) 889.4 + 2222 931.6 + 188.3 955.4 + 554 879.7 £ 79.7 0.505
Male (n, %) 44 (48.9) 5(71.4) 6 (60) 33(45.2) 0.314
SGA (n, %) 8(8.9 1(14.3 1(10) 5(6.8) 0.858
Initial hospital stay (day) 935+ 3.5 100.0 £ 30.0 89.5+ 9.5 929+ 29 0.802
Mechanical ventilation (day) 39.1 £ 30.4 40.3 £ 19.0 36.4 £ 6.4 40.6 = 0.6 0.492
Oxygen therapy (day) 73.0 £ 4141 777 £419 69 £ 99 821+ 241 0.924

CHD (n, %) 11(12.8) 0 0 11 (15.1) 0.096

PDA (n, %) 6(6.7) 0 0 6(8.2) 0.065

ASD (n, %) 4(4.4) 0 2 (20) 2@.7) 0.038

VSD (n, %) 1(1.1) 0 0 1(1.4) 0.889
CA at enrollment (week) 46.9 £ 6.9 47.0 £ 124 512+ 1.2 46.5 £ 6.5 0.659
Weight at enrollment (g) 3,781.9 £ 23229 42271 £ 2,455.8 3,926 + 926 3,767.8 £ 767.8 0.843
Multiple birth (n, %) 25 (27.8) 1(14.3 1(10) 22 (30.1) 0.257
Siblings (n, %) 49 (54.4) 4(57.1) 5 (50) 40 (54.8) 0.949
Siblings attending childcare (n, %) 12 (13.3) 0 2(20) 10 (13.7) 0.480
Smoke exposure (n, %) 14 (15.6) 1(14.3 1(10) 12 (16.4) 0.866
Family history of atopy (n, %) 10 (12.5) 0 1(10) 9(12.3) 0.644

Values are mean + standard deviation unless otherwise stated. RSV, respiratory syncytial virus; VLBWI, very low birth weight infants; BPD, bronchopulmonary dysplasia; LRTI,
lower respiratory tract infection; SGA, small for gestational age; CHD, congenital heart disease; PDA, patent ductus arteriosus; ASD, atrial septal defect; VSD, ventricular septal

defect; CA, chronological age.
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(37.5%) after two injections, and one case each after three, four,
and five. The incidence of RSV hospitalization based on the num-

100 - (2.2%) (3.4%)
(1.3%) = RSVRH
=2
= O Palivizumab No.
80 - 1 (1.5%)
i) 1
e
o
= 60 - (2.2%)
S % 1
& 88 80
S a0t 69
g
= 46
20 +
0
V1 V2 V3 V4 V5

Visit for palivizumab injection

Fig. 1. Respiratory virus—related hospitalization rates according to the number of
palivizumab injections. V1, visit for first palivizumab injection; RSV RH, respiratory
syncytial virus—related hospitalization; Palivizumab No., Number of patients who re-
ceived the injection.

Table 2. Characteristics of RSV hospitalization VLBWI with BPD

ber of prior palivizumab injections is shown in Fig. 1. The mean
number of palivizumab injections before RSV hospitalization
was 2.3 + 1.4, which is lower than the mean number of injections
received by children who were hospitalized with non-RSV in-
fections (4.0 + 1.2); however, the difference was not statistically
significant. The first injections were given in early September
(three subjects), mid-September (one subject), late September
(two subjects), and late October (one subject). The time from the
last palivizumab injection to RSV hospitalization ranged from 4
to 63 days, with a mean of 21.3 + 16.6 days (Table 2).

The mean duration of RSV hospitalization was 11.0 + 5.5 days
(4-18 days). There were two cases of ventilator use and oxygen
treatment; among these subjects, one death occurred. The child
that died was a male born at 29 weeks. His birth weight was 1,064
g, and he had received two doses of palivizumab in early Sep-
tember and October 2007 during his first admission. His hospi-
talization after birth was prolonged due to an RSV infection in
mid-October. Oxygen and drug treatments with sildenafil, furo-
semide, and spironolactone were continued after his discharge
due to severe BPD and pulmonary hypertension. By mid-Janu-

At birth At RSV hospitalization
From - Status of .
No Sex  GA  Weight Ventdura- Oydura-  PND  dischargeto MUANONOF o ismay DRYS Sincelast Dateof - RSV
(week) (rams)  tion (day) tion (day) (day) readmission palivizumab dose (ordinal palivizumab readmission hospital  Outcome
g v v y (month/day) dose (month/day) stay (day)
(day) no.)
1 F 23 652 30 57 312 217 9/28 1st 54 11/22 7 Alive
2 M 25 760 46 35 278 163 9N 3rd 15 11/27 14 Alive
3 M 26 950 39 38 112 33 9/6 2nd 17 10/22 18 Alive
4 M 26 1,185 7 161 309 146 9/27 Tst 27 10/24 6 Alive
5 M 28 1,060 31 55 115 32 10/24 2nd 4 11/30 4 Alive
6 F 29 850 47 56 221 149 9/7 4th 24 12/28 16 Alive
ra M 29 1,064 18 94 797 76 9/11 2nd 8 10/19 16 Alive
168* 165 5th 63° 3/20" 7 Death

*Twice of RSV hospitalization; T *First and second RSV hospitalization, respectively; *Days from last palivizumab injection to confirmation of RSV infection; 'Date of RSV infection
confirmation; "Days from RSV infection confirmation to expire. RSV, respiratory syncytial virus; VLBWI, very low birth weight infants; BPD, bronchopulmonary dysplasia; M, male;

F, femal; GA, gestational age; Vent, ventilator; PND, postnatal days.

Table 3. Subgroup analysis of RSV hospitalization in VLBWI with BPD according to gestational age, birth weight, and ventilator duration

Total

RSV hospitalization

Other LRTI hospitalization Non-hospitalization

Parameters (= 90) (=7 (= 10) (=73 Pvalue
Gestational age, weeks (n, %) 0.036
23-25 36 2 (5.6) 1(2.8) 33(91.7)
26-28 46 3(6.5) 9(19.6) 34 (73.9)
29-31 8 2 (25.0) 0 6 (75.0)
Birth weight, gm (n, %) 0.423
<750 27 13.7) 13.7) 25 (92.6)
750-999 38 3(7.9) 6 (15.8) 29 (76.3)
1,000-1,249 16 3(18.8) 2(12.5) 11 (68.7)
1,250-1,500 9 0 1(11.1) 8(88.9)
Ventilator duration, days (n, %) 0.088
0-29 33 1@3.0) 39.1) 29 (87.9)
30-59 41 5(12.2) 2 4.9 34 (82.9)
60-89 8 1(12.5) 3(37.5) 4(50.0)
90-120 6 1(16.7) 5(83.3)
Unknown 2 1(50.0) 1(50.0)

RSV, respiratory syncytial virus; VLBWI, very low birth weight infants; BPD, bronchopulmonary dysplasia; LRTI, lower respiratory tract infection.
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Table 4. Demographics of subgroups according to gestational age in VLBWI with BPD

Parameters 23-25 weeks (n = 36) 26-28 weeks (n = 46) 29-31 weeks (n = 8) Pvalue
Birth weight (g) 729.8 £ 115.1 979.9 + 208.9 1,088.0 + 225.5 0.000
Male (n, %) 14 (38.9) 25 (54.3) 5(62.5) 0.275
SGA (n, %) 0 5(10.9) 3(37.5) 0.003
Initial hospital stay (day) 107.5 + 29.1 85.6 £ 30.6 76.5 £ 17.4 0.001
Mechanical ventilation (day) 485 £+ 27.4 34.3 £ 32.6 258 £19.0 0.048
Oxygen therapy (day) 88.1 £ 34.4 64.9 £ 44.2 52,5 £ 30.2 0.013

CHD (n, %) 1(2.8) 48.7) 0 0.394

PDA (n, %) 2(5.6) 3(6.5) 1(12.5) 0.493

ASD (n, %) 1(2.8) 3(6.5) 0 0.584

VSD (n, %) 0 122 1(12.5) 0.617
CA at enrollment (week) 459 + 13.8 48.5 £18.3 416 £ 6.9 0.478
Weight at enroliment (g) 3,774.4 £ 2,246.4 3,959.4 £ 2,520.2 2,795.0 £ 1,107.6 0.429
Multiple birth (n, %) 8(22.2) 16 (34.8) 1(12.5) 0.271
Siblings (n, %) 19 (52.8) 27 (58.7) 3(37.5) 0.522
Siblings attending childcare (n, %) 6(16.7) 6 (13.0) 0 0.454
Smoke exposure (n, %) 9 (25.0) 4(8.7) 1(12.5) 0.126
Family history of atopy (n, %) 5(16.1) 4(9.9) 1(12.5) 0.721

Values are mean =+ standard deviation unless otherwise stated. VLBWI, very low birth weight infants; BPD, bronchopulmonary dysplasia; LRTI, lower respiratory tract infection;
SGA, small for gestational age; CHD, congenital heart disease; PDA, patent ductus arteriosus; ASD, atrial septal defect; VSD, ventricular septal defect; CA, chronological age.

S0 43
40 | = Non-RSV
é O RSVRH
S 30
kS
L 20
£
=
10 + 6
3
2 2
0 O
23-25 26-28 29-31

Gestational age groups (week)

Fig. 2. Comparisons of RSV hospitalization in VLBWI with BPD according to gesta-
tional age groups (P = 0.023). RSV, respiratory syncytial virus; VLBWI, very low birth
weight infants; BPD, bronchopulmonary dysplasia; RSV RH, respiratory syncytial vi-
rus-related hospitalization.

ary 2008, he had received five palivizumab injections. Two days
after the fifth palivizumab injection, he was rehospitalized with
dyspnea and decreased feeding. Although the RSV rapid anti-
gen test was negative at the time of rehospitalization, a test in
late March was positive for RSV. The patient developed worsen-
ing dyspnea and died after 7 days of pneumothorax.

Analysis of RSV hospitalization based on groups

RSV hospitalization was analyzed in each of the following groups:
gestational age (weeks), birth weight, and days on a ventilator
(Table 3). There was a significantly higher RSV hospitalization
rate in the gestational age group of 29- 31 weeks compared to
that of the other gestational age groups (Fig. 2). In addition, there
was a significantly higher rate of small for gestational age infants
in this particular gestational age group compared to that found
in other gestational age groups (Table 4). Each group was also

928  http://jkms.org

compared with regard to gestational age, birthweight, gender
distribution, duration from birth to discharge, duration of ven-
tilator and oxygen use, multi-fetal gestation, and the number of
siblings attending preschool or elementary school. There were
no other significant differences between the groups, which may
have been a result of the small sample sizes.

DISCUSSION

Of the 90 subjects who received palivizumab, 17 subjects were
hospitalized with 21 cases of respiratory infection. Of these 21
cases, an RSV rapid antigen test was conducted in 14 cases, and
eight cases of RSV infection were confirmed in seven subjects.
Therefore, the overall rate of respiratory hospitalization was
23.3% (21/90), and the rate of RSV hospitalization was 8.9% (8/
90). RSV accounted for 38.1% (8/21) of the respiratory infections
observed. This figure may actually underestimate the true val-
ue, because one third of respiratory hospitalizations were not
tested for RSV.

The rate of RSV hospitalizations in premature infants with
BPD who did not receive palivizumab prophylaxis ranges from
8.8% (4) to 36.7% (5). A prior domestic study reported a rate of
22.2% (19). However, the RSV hospitalization rate after palivi-
zumab in premature infants with BPD was found to be 5.8% (17)
in the United States and 6.0% (20) in Canada. These studies in-
cluded subjects at a more mature stage of development (mean
gestational age of 30 weeks and mean birth weight of 1,500 g)
compared to those in our study (26 weeks and 889 g, respective-
ly). IMpact study (21) documented that after palivizumab ad-
ministration in premature infants (mean gestational age of 29
weeks and mean birth weight of 1,300 g) with BPD lead to a de-
crease in RSV infection rate from 12.8% to 7.9%. The RSV hospi-

http://dx.doi.org/10.3346/jkms.2015.30.7.924
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talization rate in this study (8.9%) is relatively high compared to
that of other studies. However, this study included subjects who
were more premature with a mean gestational age of 26 weeks
and a mean birth weight of 889.4 + 222.2 g than were the sub-
jects included in other studies (14, 17, 20).

Although one might hypothesize that low gestational age, low
birth weight, and respiratory severity are important risk factors
associated with RSV hospitalization, none of these factors was
significantly associated with RSV hospitalization in our study.
When the subjects were divided into three groups based on ges-
tational age, RSV hospitalization was significantly higher in the
group of subjects in the 29-31 weeks group. However, the sub-
jects from the younger gestational age groups had longer hospi-
tal stays and spent more time on a ventilator than did those in
the 29-31 weeks group. Interestingly, the proportion of small for
gestational age infants was still significantly higher in the 29-31
weeks group compared to that of other groups.

At the time of RSV hospitalization, most children (5/8; 62.5%)
had already received one or two injections of palivizumab. This
finding is similar to the report from the Palivizumab Outcomes
Registry (17) of high-risk children who received palivizumab at
35-day intervals and were hospitalized with RSV infection. They
report that 75% (36/48) of RSV infections occurred prior to the
third palivizumab injection. Some experts believe that three out
of the five recommended administrations of palivizumab dur-
ing the RSV season may be sufficient for prophylaxis. After the
third palivizumab administration, the serum concentration de-
creases by 52% at 4 months, and by 85% at 5 months after the
initial administration. After the fifth administration, however,
the serum concentration is reduced to less than the fifth percen-
tile (21). Therefore, three injections are not sufficient for com-
plete RSV prevention. One Japanese study (22) reported that
RSV can be detected in infants within 5 days of palivizumab ad-
ministration, and within 20-30 days in premature infants with
chronic pulmonary diseases. Palivizumab produces a prophy-
lactic effect via passive immunity. It has a half-life of 20 days;
therefore, its efficacy depends on the serum concentration that
is maintained during the time of RSV exposure. Five adminis-
trations at an appropriate time interval are the most efficacious
for effective prophylaxis.

RSV hospitalization occurred from September to March. Pali-
vizumab was administered to hospitalized patients in late Sep-
tember (two patients) and in late October (one patient). Gener-
ally, the RSV season in Korea occurs between October and March.
The incidence of infection is particularly high between Novem-
ber and January. Still, the RSV season varies every year, and in-
fections can occur as early as July and as late as May (23-25). The
RSV detection rate in preterm infants and LBWI are significant-
ly higher during both the RSV season and non-RSV season com-
pared to the rates in full-term infants (26). The incidence of RSV
hospitalization in those who already received palivizumab pro-
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phylaxis may suggest that RSV exposure prior to achieving suf-
ficient palivizumab serum concentrations may cause infection.
Comorbidities like BPD in premature infants also increase the
risk of infection in this group. Risk of infection is also influenced
by inter-patient variability with regard to serum trough concen-
trations, inoculum of RSV exposure, number of palivizumab
doses received and timing between the doses. It is difficult to
determine the timing for optimal palivizumab prophylaxis, as
the RSV season varies every year. However, the initial palivizum-
ab administration should occur before the start of the RSV sea-
son. The RSV season in Korea (October to March of the follow-
ing year) starts even earlier in high-risk, premature infants.

In conclusion, this study prospectively evaluated the incidence
of RSV hospitalization after palivizumab prophylaxis in VLBWI
with BPD. This is the first prospective study of palivzumab pro-
phylaxis in a population of purely VLBWI with BPD in Korea.
There are two main differences between our study andt he sim-
ilar prior studies (27-29). In contrast to other groups, we con-
ducted a prospective, observational study in formerly VLBWI
with BPD, which is a very high-risk group for RSV infection. An-
other difference is that the subjects included in our study were
younger (and smaller) than were those included in prior stud-
ies, with a mean gestational age of 26.1 + 1.7 weeks, and a mean
birth weight of 889.4 + 222.2 g (14, 17, 20, 27-29). In this small
group of Korean VLBWI with BPD, approximately 40% of respi-
ratory infections were due to RSV. Even after one or two palivi-
zumab injections, 62.5% of infants in this study still acquired
RSV. With regard to this finding, it is clear that 1-2 injections are
insufficient, and proper prophylaxis for high-risk children in-
volves up to five monthly injections of palivizumab during the
RSV season. Our findings can be generalized to other high-risk
BPD patients who were formerly VLBWI (with similar gestation-
al age and birth weight characteristics to those in this study) as
a reference for appropriate palivizumab prophylaxis. The 29-31
weeks of gestational age group had a significantly higher RSV
hospitalization rate compared to that of other groups. This par-
ticular group also had a higher rate of small for gestational age
infants than did other groups. In this respect, it may be worth
studying underdevelopment for gestational age.

This study has several limitations. The small sample size may
have prevented detection of significant differences in the risk
factor analysis. In addition, there was no control group, and the
study design itself was observational, which has its own inher-
ent limitations. However, the number of premature infants with
BPD who have been injected with palivizumab is increasing,
and medical insurance coverage has been expanded to children
born at < 31 weeks of gestation and less than 6 months of age
at the beginning of the RSV season. Therefore, we expect that
future studies will have a larger sample of infants that will more
accurately reflect the epidemiology and demographic charac-
teristics of Korea. In this manner, the most effective palivizum-
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ab administration schedule will be determined, and initiated in

VLBWI to protect against RSV infection.
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