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Abstract

Background: The monoclonal antibody, palivizumab is licensed for use in high-risk infants to prevent severe illness
caused by respiratory syncytial virus (RSV). The level of its use and compliance with current jurisdictional guidelines
which were amended in 2010, is unknown. We determined the level of palivizumab use in a cohort of high-risk
infants in Western Australia.

Methods: Using probabilistically linked administrative data, we conducted a birth cohort study within tertiary
neonatal intensive care units (NICUs) born between 2002 and 2013. We described palivizumab use by patient
characteristics, eligibility criteria according to guidelines over the period of study and identified predictors of its use.

Results: Of 24,329 infants admitted to tertiary NICUs, 271 (1.1%) were dispensed 744 palivizumab doses with 62.5%
being dispensed to infants born 2010–2013. The median number of doses received was 2. A total of 2679 infants
met at least one of three criteria for palivizumab (criteria 1: gestational age at birth < 28 weeks and chronic lung
disease; criteria 2: gestational age < 28 weeks and Aboriginal; criteria 3: congenital heart disease not otherwise in
criteria 1 or 2). The extent of palivizumab use differed across the 3 groups. Of 803 infants meeting criteria 1, 21.8%
received at least 1 dose of palivizumab; 52.8% from 2010 onwards. From 174 infants meeting criteria 2, 14.4%
received at least 1 dose; 43.1% from 2010 onwards and from 1804 births meeting criteria 3, only 3.7% received at
least 1 dose; 5.4% from year of birth 2010 onwards). In adjusted analyses, being born after 2010, being extreme
preterm, chronic lung disease, congenital lung disease and being born in autumn or winter were independent
predictors of palivizumab use.

Conclusion: In this high-risk setting and notwithstanding the limitations of our data sources, the level of
compliance of palivizumab use against current guidelines was low. Most doses were dispensed to infants meeting
at least one high-risk criterion. Evidence of incomplete dosing is an important finding in light of recent
developments of single dose monoclonal antibodies offering longer protection.
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Background
Respiratory syncytial virus (RSV) is a leading cause of
acute lower respiratory infection (ALRI) in young chil-
dren [1]. In 2015, the annual global burden of RSV-
related ALRI was estimated to be 33.1 million infection
episodes, resulting in 3.2 million hospitalisations and 59,
600 deaths in children younger than five years [2]. In-
fants born preterm and those with congenital heart dis-
ease (CHD) or chronic lung disease of prematurity
(CLD), are at high risk for severe RSV [3, 4]. Children
aged < 6months are also more likely to have severe RSV
compared with older children [5].
Although RSV-associated mortality in Australia is low,

RSV remains a leading cause of hospitalisation, surpassing
that of current vaccine-preventable disease such as influ-
enza and rotavirus [6]. In Western Australia (WA), where
we have the ability to link routinely collected laboratory
data to perinatal and hospitalisation data, RSV is the most
frequently identified virus among children hospitalised
due to ALRI with seasonal peaks in the Southern
Hemisphere winter months of June–August [7].
While a number of vaccine candidates are in clinical

trials, there is currently no licensed vaccine targeting
RSV [8, 9]. At present, the only available strategy for
prevention of RSV infection is the administration of pali-
vizumab, an injectable monoclonal antibody [10]. In
Australia, palivizumab was licensed by the Therapeutic
Goods Administration in 1999 for use in high-risk in-
fants [11]. However, there are no nationally agreed
guidelines for its use. WA is unique among Australian
jurisdictions in funding palivizumab for infants less than
12months old with CHD or requiring home oxygen for
CLD in their first RSV season [12]. Since 2010, one of
two tertiary neonatal intensive care units (NICU) in WA
has also used palivizumab for in-hospital prophylaxis to
prevent nosocomial RSV infection [13]. Palivizumab ad-
ministration requires monthly intramuscular injections
in order to achieve and maintain a protective concentra-
tion of antibodies [10]. Five monthly doses of palivizu-
mab are recommended during an RSV season [10].
Palivizumab is an expensive prevention strategy costing
approximately $AUD 8750 per patient; hence its use is
limited [12].
To address the lack of data regarding the level of pali-

vizumab use in Australia with the extended guidelines,
we aimed to describe the extent of palivizumab use in a
high-risk cohort of WA-born infants up to age 2 years
and to investigate the demographic and clinical factors
associated with its use.

Methods
Setting
WA is the largest state in Australia by area, covering ap-
proximately 2.5 million square kilometres, and in 2016

had an estimated population of 2.5 million [14].
Newborns requiring admission to NICUs account for
approximately 2.6% of all live births in Australia [15]. In
WA, there are two tertiary level NICUs, at the Princess
Margaret Hospital for Children (now Perth Children’s
Hospital) and at the King Edward Memorial Hospital for
Women.

Study design and study population
We conducted a retrospective record linkage cohort
study. The cohort was defined as infants born in WA be-
tween 1 January 2002 and 31 December 2013 inclusive,
and admitted to either of the two tertiary NICUs.

Data sources
The cohort was identified using the Neonatal Clinical
Care Unit Database (NeoBase, 2002–2013), the WA
Midwives’ Notification System (2002–2013), and the
WA Death Register (2002–2015). Data on palivizumab
use relating to the cohort children were extracted, from
several historical and current pharmacy records and dis-
pensing datasets (2002–2015, only available for the first
2 years of life), and probabilistically linked by the
Western Australia Data Linkage Branch using a set of
unique person identifiers (Fig. 1) [16]. This analysis was
part of a larger project that also included linked infor-
mation on hospitalisations identified from the Hospital
Morbidity Data Collection.

Variables of interest
The primary variable of interest was receipt of palivizu-
mab, by the number of doses, as recorded across mul-
tiple dispensary and pharmacy datasets. In the absence
of date of administration, we used the date of dispensing.
Maternal- and infant-related demographic and perinatal
factors of interest for children in the cohort were identi-
fied from the electronic neonatal database and the
Midwives’ Notification System. Infant-related factors in-
cluded: sex, year of birth, Aboriginal and/or Torres Strait
Islander (herein referred to as Aboriginal) status as
identified through a validated algorithm, [17] gestational
age, birth weight, presence/absence of major congenital
anomalies, CHD, CLD, multiple birth and season of
birth (spring [September–November], summer
[December–February], autumn [March–May], winter
[June–August]). Maternal factors included socioeco-
nomic status, maternal smoking during pregnancy and
the number of previous pregnancies. CHD was defined
using all International Classification of Diseases version
10 Australian modification (ICD-10 AM) diagnosis codes
in the hospitalisation dataset (Q20–26) which includes
those that would identify hemodynamically significant
heart disease as well as ventricular and atrial septal de-
fects and patent ductus arteriosis. CLD was defined
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using an indicator variable on the neonatal dataset (for
oxygen requirement after 36 weeks of postmenstrual
age) as well as all ICD-10 AM diagnosis codes in the
hospitalisation dataset (P27.1). Socioeconomic status was
defined using Socio-Economic Indexes for Area, [18]
divided into five categories ranging from the most (0–
10%) to least disadvantaged (90–100%). Based on the
maternal postcode at the time of delivery, geographical
location of residence was defined as metropolitan (north
metropolitan and south metropolitan), rural (South
West, Great Southern, Midwest and Wheatbelt) or re-
mote (Kimberley, Pilbara, Goldfields). The RSV season
was defined as being from April to October in any given
year [19].

Statistical analysis
We assessed the actual use of palivizumab in the cohort
against the indications given in the guidelines used at the
two NICUs. These indications were: gestational age < 28

weeks and CLD (defined as criterion 1); gestational
age < 28 weeks and identified as Aboriginal (criterion 2);
and CHD (criterion 3). Due to the overlap between cri-
teria, we only counted infants as fulfilling criterion 3 if
they did not also meet either of the first two eligibility cri-
teria. A small number of infants met both criterion 1 and
criterion 2. Infants who did not fit any of the three eligibil-
ity criteria were classified as “other”.
We assessed the proportion of infants receiving at least

one dose of palivizumab throughout the study period in
the overall cohort as well as the number of doses
received in the infants’ first two years of life to docu-
ment the total number of palivizumab doses received.
We compared the level of palivizumab use between in-
fants across the different eligibility criteria and across
different perinatal and demographic factors. To assess
the predictors of palivizumab use, univariable and mul-
tiple logistic regression models reporting odds ratios
(ORs) with 95% confidence intervals (CIs) were used.

Fig. 1 Summary of datasets used
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Variables not associated with use in the univariable
models (p ≥ 0.2) were excluded from multiple regression
analysis unless the variables were part of the eligibility
criteria for palivizumab use. EpiBasic (version 3) was
used to calculate exact 95% CIs. Other analyses were
performed using STATA (version 14.1). At the request
of the data custodians, individual cell sizes in the re-
ported tables less than 5 have been suppressed.

Results
The cohort comprised 24,329 infants born in WA be-
tween 1 January 2002 and 31 December 2013; 38 infants

who died on their day of birth were excluded. Of the in-
fants in the cohort, 13,437 (55.2%) were male and 3005
(12.4%) were Aboriginal.
A total of 271 (1.1%) of infants in the cohort received

a total of 744 doses of palivizumab between 2002 and
2015. The proportion of infants receiving at least one
dose of palivizumab increased after 2010 (Fig. 2), result-
ing in more than half (62.5% [n = 465]) of the doses be-
ing dispensed to infants born between 2010 and 2013.
Of the infants in the cohort, 2679 (11.0%) met at least

one of the three eligibility criteria for palivizumab use.
Of these, only 247 (9.2%) of infants received at least one

Fig. 2 Proportion of infants receiving at least one dose of palivizumab by a eligibility criteria and b those not meeting the eligibility criteria. Note
the differences in scale between a and b
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Table 1 Characteristics of infants receiving at least one dose of palivizumab, by eligibility criteria

Characteristic Infants receiving palivizumab

Criterion 1 (N = 175/803) Criterion 2 (N = 25/174) Criterion 3 (N = 67/1804) Other (N = 24/21,650)

n (%) n (%) n (%) n (%)

Sex

Males 94 (53.7) 17 (68.0) 44 (65.7) 16 (66.7)

Females 81 (46.3) 8 (32.0) 23 (34.3) 8 (33.3)

Year of birth

2002–2009 17 (9.7) < 5 (< 20.0) 30 (44.8) 5 (20.8)

2010–2013 158 (90.3) < 25 (< 100.0) 37 (55.2) 19 (79.2)

Indigenous status

Aboriginal 20 (11.4) 25 (100.0) 6 (9.0) < 5 (< 20.8)

Non-Aboriginal 155 (88.6) 0 – 61 (91.0) < 24 (< 100.0)

Gestational age

< 28 weeks 175 (100.0) 25 (100.0) 12 (17.9) 16 (66.7)

28–32 weeks 0 – 0 – 13 (19.4) < 5 (< 20.8)

33–36 weeks 0 – 0 – 12 (17.9) < 5 (< 20.8)

≥ 37 weeks 0 – 0 – 30 (44.8) 5 (20.8)

Birth weight

< 1500 g 175 (100.0) 25 (100.0) 24 (35.8) 17 (70.8)

1500–2499 g 0 – 0 – 13 (19.4) < 5 (< 20.8)

2500–2999 g 0 – 0 – 11 (16.4) < 5 (< 20.8)

3000–3499 g 0 – 0 – 11 (16.4) < 5 (< 20.8)

≥ 3500 g 0 – 0 – 8 (11.9) < 5 (< 20.8)

Geographical area of birth*

Metropolitan 125 (71.4) < 5 (< 20.0) 52 (77.6) 18 (75.0)

Rural 35 (20.0) < 10 (< 40.0) < 15 (< 22.4) < 10 (< 41.7)

Remote 14 (8.0) 12 (48.0) < 5 (< 7.5) < 5 (< 20.8)

Major congenital anomalies

Yes 77 (44.0) 16 (64.0) 40 (59.7) 7 (29.2)

No 98 (56.0) 9 (36.0) 27 (40.3) 17 (70.8)

Congenital heart disease

Yes 157 (89.7) 18 (72.0) 67 (100.0) 0 –

No 18 (10.3) 7 (28.0) 0 – 24 (100.0)

Chronic lung disease

Yes 175 (100.0) 20 (80.0) 15 (22.4) < 5 (< 20.8)

No 0 – 5 (20.0) 52 (77.6) < 24 (< 100.0)

Season of birth

Spring 23 (13.1) < 5 (< 20.0) 13 (19.4) < 5 (< 20.8)

Summer 30 (17.1) < 5 (< 20.0) 12 (17.9) < 5 (< 20.8)

Autumn 66 (37.7) 10 (40.0) 24 (35.8) 10 (41.7)

Winter 56 (32.0) 9 (36.0) 18 (26.9) 11 (45.8)

Multiple birth

Singleton 135 (77.1) < 25 (< 100.0) 60 (89.6) < 24 (< 100.0)

Multiple 40 (22.9) < 5 (< 20.0) 7 (10.4) < 5 (< 20.8)
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dose of palivizumab. Of the infants fitting the eligibility
criteria, 8.3 (30.0%) met criterion 1 (< 28 weeks gestation
and CLD), 174 (6.5%) met criterion 2 (< 28 weeks and
Aboriginal), and 1804 (67.3%) met criterion 3 (CHD but
not in criterion 1 or criterion 2). There were 102 (3.8%)
of infants who fulfilled both criterion 1 and criterion 2,
and they were reported in both categories. The extent of
palivizumab use differed across the eligibility criteria
groups. Criterion 1 had the largest proportion of infants
with at least 1 dose of palivizumab (21.8%; 52.8% from
year of birth 2010 onwards), followed by criterion 2
(14.4%; 43.1% from year of birth 2010 onwards) and cri-
terion 3 (3.7%; 5.4% from year of birth 2010 onwards).
Of those 67 infants in criterion 3 who received at least 1
dose of palivizumab, 27 (40.2%) had a severe CHD
(being either malformation of cardiac chambers and
connections [Q20], or hypoplastic right heart syndrome
[Q22.6] or atresia of pulmonary artery [Q25.5]) and 40
(59.7%) had a ventricular or atrial septal defect or patent
ductus arteriosus (Q21.0, Q21.1 or Q25.0). There were
20 infants with documented palivizumab use who met
both criterion 1 and criterion 2. A total of 21,650 infants
in the cohort did not meet any of the eligibility criteria
for palivizumab. However, 24 (0.1%) of these infants re-
ceived at least 1 dose.
Table 1 shows the perinatal and demographic charac-

teristics of infants receiving palivizumab by the eligibility
criteria. The majority of palivizumab recipients meeting
criterion 1 (89.7% [n = 157]) or criterion 2 (72.0% [n =

18]) had CHD. Of infants meeting either criterion1 or 2
but did not receive palivizumab, 63 (76.8%) had CHD.
Similarly, 20 (80.0%) of infants receiving palivizumab in
criterion 2 group had CLD. Most infants who met the
eligibility criteria and received palivizumab were born in
autumn or winter. The proportions of infants with
palivizumab across different perinatal and demographic
factors are shown in Table 2. Overall, 33 (12.2%) of pali-
vizumab recipients were Aboriginal, 208 (76.8%) were
born < 28 weeks gestation, 226 (83.4%) had CHD, and
192 (70.8%) had CLD. In univariable analyses, extreme
preterm birth, CLD and CHD were most strongly
associated with palivizumab use in the overall cohort
(Table 2). With the exception of sex, all factors were in-
cluded in the multivariable model. After adjusting for
other factors, extreme preterm birth (adjusted OR [aOR]
7.4; 95% CI: 1.8–30.9), being born after 2010 (aOR 8.8;
95% CI: 6.1–12.6), having CHD (aOR 5.8; 95% CI: 3.8–
8.9) or a major congenital anomaly (aOR 3.8; 95% CI:
2.7–5.4) and being born in autumn (aOR 4.2; 95%CI:
2.6–6.7) or winter (aOR 3.4; 95% CI: 2.1–5.6) were
associated with palivizumab receipt, but very low birth
weight (< 1500 g) and being born in rural regions were
not (Table 2). Being Aboriginal was not a predictor of
palivizumab receipt (aOR 0.8; 95% CI: 0.4–1.4; Table 2).
All palivizumab doses were dispensed between March

and October. The median number of palivizumab doses
received was 2 (range: 1–15; Table 3). As shown in
Tables 4, 562 (75.5%) of palivizumab use was in infant’s

Table 1 Characteristics of infants receiving at least one dose of palivizumab, by eligibility criteria (Continued)

Characteristic Infants receiving palivizumab

Criterion 1 (N = 175/803) Criterion 2 (N = 25/174) Criterion 3 (N = 67/1804) Other (N = 24/21,650)

Number of previous pregnancies

0 62 (35.4) 9 (36.0) 18 (26.9) 8 (33.3)

1 41 (23.4) < 5 (< 20.0) 23 (34.3) 6 (25.0)

2 19 (10.9) < 5 (< 20.0) 8 (11.9) < 10 (< 41.7)

≥ 3 53 (30.3) 11 (44.0) 18 (26.9) < 5 (< 20.8)

Socioeconomic status

0–10% (most dis) 29 (16.6) 7 (28.0) 9 (13.4) < 5 (< 20.8)

10–25% 18 (10.3) < 10 (< 40.0) 10 (14.9) 7 (29.2)

25–75% 96 (54.9) < 5 (< 20.0) 28 (41.8) 9 (37.5)

75–90% 13 (7.4) 0 – < 15 (< 22.4) < 5 (< 20.8)

90–100% 8 (4.6) 0 – < 5 (< 7.5) < 5 (< 20.8)

Missing 11 (6.3) 7 (28.0) 0 – 0 –

Mother smoking during pregnancy

Yes 29 (16.6) 13 (52.0) 9 (13.4) 5 (20.8)

No 146 (83.4) 12 (48.0) 58 (86.6) 19 (79.2)

*Missing for 1 infant receiving palivizumab
*NOTE: (1) Cell sizes of less than 5 have been suppressed
(2) Criterion 1: gestational age < 28 weeks and CLD; criterion 2: gestational age < 28 weeks and identified as Aboriginal; criterion 3: CHD but not in criterion 1 or
criterion 2 group
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Table 2 Proportion and odds ratio of receipt of at least one dose of palivizumab

Characteristic Infants receiving at least 1
dose of palivizumab N = 271

Infants receiving no
palivizumab N = 24,058

Univariable Multivariable

n (%) n (%) OR (95% CI) aOR (95% CI)

Sex

Males 157 (57.9) 13,280 (55.2) Ref Ref

Females 114 (42.1) 10,776 (44.8) 0.9 (0.7–1.1) – –

Year of birth

2002–2009 52 (19.2) 14,844 (61.7) Ref Ref

2010–2013 219 (80.8) 9214 (38.3) 6.8 (5.0–9.2) 8.8 (6.1–12.6)

Indigenous status

Non-Aboriginal 238 (87.8) 21,086 (87.6) Ref Ref

Aboriginal 33 (12.2) 2972 (12.4) 1.0 (0.7–1.4) 0.8 (0.4–1.4)

Gestational age

< 28 weeks 208 (76.8) 1007 (4.2) 66.4 (46.2–95.6) 7.4 (1.8–30.9)

28–32 weeks 15 (5.5) 3688 (15.3) 1.3 (0.7–2.4) 0.5 (0.1–1.9)

33–36 weeks 13 (4.8) 8107 (33.7) 0.5 (0.3–1.0) 0.5 (0.2–1.2)

≥ 37 weeks 35 (12.9) 11,256 (46.8) Ref Ref

Birth weight

< 1500 g 221 (81.5) 2926 (12.2) 22.3 (13.0–38.3) 1.5 (0.4–6.3)

1500–2499 g 14 (5.2) 7786 (32.4) 0.5 (0.3–1.1) 0.9 (0.4–2.1)

2500–2999 g 14 (5.2) 4132 (17.2) Ref Ref

3000–3499 g 13 (4.8) 4341 (18.0) 0.9 (0.4–1.9) 0.6 (0.3–1.4)

≥ 3500 g 9 (3.3) 4873 (20.3) 0.6 (0.2–1.3) 0.4 (0.2–1.0)

Geographical area of birth

Metropolitan 196 (72.3) 19,010 (79.0) Ref Ref

Rural 55 (20.3) 3262 (13.6) 1.6 (1.2–2.2) 1.6 (1.0–2.5)

Remote 19 (7.0) 1701 (7.1) 1.1 (0.7–1.7) 0.9 (0.4–1.9)

Major congenital anomalies

No 145 (53.5) 22,061 (91.7) Ref Ref

Yes 126 (46.5) 1997 (8.3) 9.6 (7.5–12.2) 3.8 (2.7–5.4)

Congenital heart disease

No 45 (16.6) 21,709 (90.2) Ref Ref

Yes 226 (83.4) 2259 (9.4) 48.3 (35.0–66.7) 5.8 (3.8–8.9)

Chronic lung disease

No 79 (29.2) 23,111 (96.1) Ref Ref

Yes 192 (70.8) 947 (3.9) 59.3 (45.3–77.7) 2.8 (1.8–4.5)

Season of birth

Spring 38 (14.0) 5918 (24.6) Ref Ref

Summer 43 (15.9) 6005 (25.0) 1.1 (0.7–1.7) 1.1 (0.6–1.9)

Autumn 104 (38.4) 6170 (25.6) 2.6 (1.8–3.8) 4.2 (2.6–6.7)

Winter 86 (31.7) 5965 (24.8) 2.3 (1.5–3.3) 3.4 (2.1–5.6)

Multiple birth

Singleton 221 (81.5) 20,527 (85.3) Ref Ref

Multiple 50 (18.5) 3495 (14.5) 1.3 (1.0–1.8) 0.6 (0.4–0.9)
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first RSV season with a further 147 (19.8%) of doses
dispensed in their second RSV season. A small number
of infants in this cohort received palivizumab in their
third RSV season. Of all infants receiving palivizumab in
their first RSV season, 79 (32.8%) only received one
dose, 81 (33.6%) received 2 doses and 44 (18.3%) re-
ceived 3 doses. After restricting to those born before
June in their first RSV season (to allow the full comple-
tion of a 5-monthly course over their first RSV season),
82.0% of infants only received 3 or less doses with only
14 (10.5%) of infants receiving at least 5 doses.

Discussion
We present here real-world data on the use of palivizu-
mab in a high-risk cohort of infants in Western
Australia. More than 90 % of infants receiving palivizu-
mab had at least one high-risk condition for palivizumab
use; a study conducted in New South Wales reported
only 67.5% of infants administered palivizumab met their
local hospital guidelines [20]. We also found that gesta-
tional age < 28 weeks, CHD and being born after 2010

were the three strongest independent predictors of pali-
vizumab use in the cohort.
The increased use of palivizumab between 2010 and

2013 reflected the impact of the neonatal medication
protocol established at King Edward Memorial Hospital
in 2010 [13]. These guidelines were established following
consequential episodes (including deaths) of nosocomial
RSV transmission. Despite these recommendations and
extended guidelines, we found that only 9.2% (n = 247)
of those meeting the eligibility criteria received at least
one dose of palivizumab.
Our study found that few children received all five rec-

ommended doses of palivizumab. Even after restricting
to those infants born before the middle of the RSV sea-
son to allow a full course of palivizumab over the season,
82.0% of the recipients received three or fewer doses,
suggesting compliance with recommendations was low.
However, for those infants with CLD, cessation of
prophylaxis most likely coincides with discontinuation of
supplementary home oxygen (Dr Wilson, personal
communication).
The association between palivizumab non-compliance

and increased rates of RSV-related hospitalisations had
been demonstrated previously [21]. In an American
study, young children who received incomplete palivizu-
mab prophylaxis had around 3-fold higher risk for RSV-
related hospitalisations compared with children receiving
all recommended doses [22]. It is also believed that fac-
tors such as low birth weight can affect adherence to
palivizumab dosing recommendations [22]. It is import-
ant to improve adherence among infants receiving palivi-
zumab in order to maximise the protection. A previous

Table 2 Proportion and odds ratio of receipt of at least one dose of palivizumab (Continued)

Characteristic Infants receiving at least 1
dose of palivizumab N = 271

Infants receiving no
palivizumab N = 24,058

Univariable Multivariable

n (%) n (%) OR (95% CI) aOR (95% CI)

Number of previous pregnancies

0 90 (33.2) 7595 (31.6) Ref Ref

1 70 (25.8) 6272 (26.1) 0.9 (0.7–1.3) 1.3 (0.9–1.9)

2 33 (12.2) 4044 (16.8) 0.7 (0.5–1.0) 1.1 (0.7–1.9)

≥ 3 78 (28.8) 6111 (25.4) 1.1 (0.8–1.5) 1.4 (0.9–2.1)

Socioeconomic status

0–10% (most dis) 42 (15.5) 2967 (12.3) Ref Ref

10–25% 38 (14.0) 4628 (19.2) 0.6 (0.4–0.9) 0.6 (0.4–1.1)

25–75% 134 (49.4) 10,688 (44.4) 0.9 (0.6–1.3) 0.8 (0.5–1.2)

75–90% 28 (10.3) 2780 (11.6) 0.7 (0.4–1.2) 0.8 (0.5–1.6)

90–100% 12 (4.4) 1213 (5.0) 0.7 (0.4–1.3) 0.7 (0.3–1.5)

Mother smoking during pregnancy

No 224 (82.7) 18,861 (78.4) Ref Ref

Yes 47 (17.3) 5161 (21.5) 0.8 (0.6–1.1) 1.0 (0.6–1.5)

Table 3 Median age at the first, second, third, fourth and fifth
dose of palivizumab dispensing

Dose Number of infants Median age in days (IQR)

1st 271 39 (33–111)

2nd 191 67 (62–142)

3rd 106 96 (90–251)

4th 62 266 (121–372)

5th 47 318 (154–417)

*IQR inter-quartile range
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study suggested that receiving palivizumab at home in-
stead of in a paediatrician’s office could not only con-
tribute to better adherence but also lead to a greater
parental satisfaction [23]. The relationship between ad-
herence with the recommended dosing schedule and the
effectiveness of reducing RSV-hospitalisations now needs
to be explored.
Not surprisingly, the factors with the strongest associ-

ation with palivizumab use included indications in the
current eligibility criteria. However, being Aboriginal
(part of criteria 2) was not an independent predictor.
Reasons for incomplete palivizumab use among eligible
Aboriginal infants could include the failure to correctly
identify infants as Aboriginal, or a higher proportion of
these infants being from remote and rural areas where
access to palivizumab is more problematic; however,
birth in a rural location was not found to be a predictor
of palivizumab use. Aboriginal children experience
hospitalisation rates for ALRI 7.5 times higher than non-
Aboriginal children, [24] and RSV-confirmed hospitalisa-
tion rates are approximately 2 times higher in Aboriginal
than non-Aboriginal children (Moore, unpublished
data). The effectiveness of palivizumab in Aboriginal
children now needs to be determined.
The major strength of our study is the use of

population-based datasets, with near complete perinatal
and demographic information to form the study cohort.
Despite this, our study does have several limitations
which should be considered when interpreting the
results. Firstly, we did not have data on palivizumab ad-
ministration, so we assumed all the dispensed doses
were administered, and that the date of palivizumab
dispensing was the same as the date of administration.
Therefore, the data extracted from the dispensary data-
sets might not accurately reflect the timing of palivizu-
mab administration in the cohort. Secondly, palivizumab
data were collected from several historical and current
databases. Some of the data from the pharmacy are lo-
gistical records rather than verifiable dispensing records.
Therefore, these data may be less accurate than data
from an endorsed dispensing database. Thirdly, it is pos-
sible that we have overestimated the infants with CHD
recommended to receive palivizumab. Patent ductus
arteriosus was used to define CHD, however, preterm

infants with patent ductus arteriosus would usually not
qualify as having CHD as their heart defects are the
result of preterm birth. Finally, there could be other
factors related to the use of palivizumab that we were
unable to include in analyses such as religious or cul-
tural beliefs towards vaccination.

Conclusion
RSV remains a public health problem and a reason for
hospitalisation, especially in high-risk children. This
study provides information about the level of palivizu-
mab use in high-risk infants born in WA and shows a
varying level of compliance and overall infrequent use.
Evidence of incomplete dosing is an important finding
in light of recent developments of single dose monoclo-
nal antibodies offering longer protection [25]. Most pali-
vizumab recipients were born preterm and/or had
underlying conditions. Understanding the effectiveness
of palivizumab in reducing RSV-associated morbidity in
the real-world setting, as we recently completed with
this dataset, [26] is necessary in order to maximise the
protection given by palivizumab.
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