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A B S TRACT   
BACKGROUND: The use of palivizumab has been recommended to prevent syncytial respiratory virus (SRV) infection 
in vulnerable children.
METHODS: We performed a retrospective study of hospital admissions for bronchiolitis from 2000 to 2012 in the con-
text of a prevention study with palivizumab in at-risk newborns.
RESULTS: A total of 952 children (59.5% males) were admitted due to bronchiolitis. Admissions occurred in younger 
children in the SRV+ cases compared to the SRV- cases (P<0.001). Additionally, 641 children were treated with Palivi-
zumab at our service. Sixty of these children (9.8%) were admitted due to bronchiolitis and SRV was detected in 22 
of them (3.4%). Fifty (7.8%) had underlying diseases, 6 (0.9%) presented with a history of perinatal infection and 20 
(3.12%) had been part of a multiple birth. The treated children with some additional risk factor presented a greater risk 
of admission due to bronchiolitis (OR=1.99, P=0.045); however, this was not observed for admissions due to SRV 
(P=0.945).
CONCLUSIONS: Children treated with Palivizumab showed a lower rate of SRV infection, despite having more risk 
factors associated with a higher risk of infection or complications.
(Cite this article as: Narbona-Lopez E, Uberos J, Checa-Ros A, Rodriguez-Belmonte R, Muñoz-Hoyos A. Prevention of 
syncytial respiratory virus infection with palivizumab: descriptive and comparative analysis after 12 years of use. Minerva 
Pediatr 2018;70:000-000. DOI: 10.23736/S0026-4946.16.04630-2)
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Respiratory syncytial virus (SRV) is the com-
monest pathogen causing acute respiratory 

infections in infants and young children. It is a 
very common reason for primary care consulta-
tion and the main cause for hospital admissions 
due to respiratory disease (bronchiolitis and 
pneumonia) in those under 1 year of age. Near 
80% of children contract the infection before 2 
years of age and 0.5-2% of those affected have to 
be hospitalized as a result.1

SRV in Spain presents a seasonal pattern with 
an increase during winter months, primarily 
between September and March.2 It is the main 
causal agent of bronchiolitis in children, espe-
cially in those aged 2-6 months; 50-80% of cases 
are attributed to it and it is the most commonly 
isolated virus in patients with simple infection 
(80%).3, 4

Immunity does not occur after infection and 
thus reinfections are common, as the child gets 
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older. Moreover, it is known that around 40-50% 
of children hospitalized due to bronchiolitis have 
recurrent episodes of wheezing in the first years 
of life.5 All this generates a considerable impact 
in terms of morbidity and social and healthcare 
costs.1 This impact increases in premature chil-
dren, those with heart diseases, those who are 
immunodeficient and in patients with severe un-
derlying lung diseases; such patients are suscep-
tible to suffering much more seriously from dis-
ease due to SRV and have hospitalization rates 
greater than 13%.5-7

Prevention of SRV infection is based on hy-
giene measures and on the use of specific mono-
clonal antibodies (Palivizumab, Synagis®, Abbott 
Laboratories, Abbott Park, IL, USA).5 However, 
the high economic cost of this product has gener-
ated controversy in terms of benefit-cost ratio for 
administration. A considerable number of studies 
and reviews have been carried out with an aim to 
establish the most suitable criteria in these risk 
groups. From a clinical point of view, reduction 
of mortality due to SRV has been proved to be 
the most valid criterion; however, in developed 
countries, mortality due to SRV occurs so rare-
ly that much larger samples must be collected 
to reach a conclusion. Therefore, the benefit of 
Palivizumab is measured by the reduction in the 
number of hospitalizations due to SRV.7 Taking 
into consideration the American guidelines, the 
Spanish Society of Neonatology (SENeo) re-
viewed these indications in it 2015 publications.7 
Furthermore, it has been responsible for various 
multicentre studies compiled by the IRIS group: 
Flip (case-control multicenter study)8 and Flip2 
(cohort study).9 Moreover, these studies have 
been able to clarify the indications for the most 
controversial group in our environment: prema-
ture infants of 32-35 weeks off gestational age 
(GA), (age group with the greatest variability 
in prescriptions). Three significant risk factors 
have been established and they can be divided 
into major and minor factors. The major factors 
are: chronological age under 10 weeks at the 
start of the season or being born in the first 10 
weeks of the season; having at least one sibling 
who attends school or daycare; or going to day-
care themselves. The minor factors are: history 
of tobacco use in the mother during pregnancy; 

male gender; family history of wheezing. These 
studies conclude that, in our environment, pas-
sive immunoprevention with Palivizumab for 
premature infants of 32-35 weeks GA would be 
very recommendable in the presence of 2 major 
risk factors and recommendable in the presence 
of 1 major and two minor risk factors. The aim of 
the study is to describe and to compare the char-
acteristics of patients admitted because of bron-
chiolitis, as well as analyze separately those who 
received palivizumab and those who did not.

Materials and methods

A retrospective study of the 2000-2012 period 
was carried out in the tertiary San Cecilio Hospi-
tal, Granada, Spain. They registered all patients 
admitted with a diagnosis of bronchiolitis and 
who were treated with palivizumab in this pe-
riod. The following variables were included for 
hospital admissions: birth weight, gestational 
age, gender, number of siblings, age at admis-

Table I.—�General characteristics for patients with 
bronchiolitis hospitalized in the 2000-2012 period.

Parameter Gestational 
age (weeks)

Hospital 
admissions due 
to bronchiolitis 

(N.=952)

Birth weight, g <28 875±113
28-31 1432±253
32-35 2318±522
36-40 3119±517

All 3043±623
General age of hospitalization <28 205±70
Due to bronchiolitis (days) 28-31 155±130

32-35 156±159
36-40 118±112

All 123±120
General age of hospitalization 

due to bronchiolitis SRV+, 
days

<28 –
28-31 159±104
32-35 121±139
36-40 105±100

All 107±109
General hospitalization stay 

due to bronchiolitis, days
<28 6.5±1.2

28-31 9.7±4.3
32-35 7.4±5.0
36-40 6.8±4.2

All 6.9±4.2
General hospitalization stay 

due to bronchiolitis SRV+, 
days

<28 –
28-31 11.0±4.3
32-35 6.9±3.5
36-40 7.0±4.0

All 7.1±4.1
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from the Hospital Ethics Committee was re-
quested and the patient’s rights to confidentiality 
is safeguarded.

Bronchiolitis diagnosis

Definitions used is a disorder most commonly 
caused in infants by viral lower respiratory in-
fection; it is characterized by acute inflamma-
tion, edema and necrosis of epithelial cells lining 
small airways, increased mucus production, and 
bronchospasm. We consider end point the sever-
ity of bronchiolitis, in terms of Hospital admis-
sion.

The following variables were included in the 
review of medical histories of children treated 
with palivizumab: birth weight, GA, years of 
palivizumab, presence of other conditions. We 
also checked whether these patients had later 
been admitted due to bronchiolitis, assessing the 
time between Palivizumab administration and 
the date of admission, the number of days they 
stayed in hospital and whether SRV was pres-
ent in their samples or not. SRV detection was 
performed by the microbiology service through 
PCR in nasopharyngeal aspirate.

Statistical analysis

A descriptive study of the two patient groups 
(treated and untreated) was carried out for all pa-
tients and by gestational age group. Normal dis-
tribution of quantitative variables was checked 
using the Shapiro-Wilk test. Patient character-
istics were compared using Student’s t-test, the 
Mann-Whitney U-test, the χ2 test and Fisher’s 
exact test. Differences were considered to be sta-
tistically significant when P<0.05. All the analy-
ses were performed using SPSS for Windows, v. 
13.0 (SPSS Inc., Chicago, IL, USA).

Results

Hospital admissions due to bronchiolitis in the 
2000-2012 period

During the study period, information was com-
piled from 952 pediatric patients who had been 
admitted with a diagnosis of bronchiolitis, 566 
(59.5%) of whom were male. Two percent 
(17/855) were under 32 weeks GA and 11.4% 

sion, number of days of stay, positive SRV de-
termination, Palivizumab administration, and 
presence of other diseases. Tables I and II show 
the characteristics of patients treated with palivi-
zumab and admitted to hospital with bronchiol-
itis.

Palivizumab immunoprophylaxis

Palivizumab is administered in a monthly dose 
between the months of October to March (SRV 
risk period), up to 5 doses. Included in the ad-
ministration protocol, all infants less than 28 
weeks gestational age and chronological age less 
than 12 months at the beginning of the period of 
risk for SRV, 29-32 weeks gestational age and 
chronological age less than 6 months at the be-
ginning of the period of risk for SRV, children 
aged under 2 years with bronchopulmonary dys-
plasia, neuromuscular disease, chromosomal ab-
normalities and congenital heart disease. Patients 
were excluded after refusal of parents or legal 
guardian to participate in the study. Released 

Table II.—�General characteristics for patients treated 
with palivizumab in the 2000-2012 period.

Parameters Gestational 
age (weeks)

Patients 
treated with 
palivizumab 

(N.=641)

Birth weight (g) <28 899±133
28-31 1379±350
32-35 1856±377
36-40 3026±545

All 1784±654
Age on admission in 

palivizumab patients, days
<28 200±110

28-31 204±104
32-35 139±109
36-40 126±81

All 162±107
Age on admission in 

palivizumab patients with 
SRV+, days

<28 –
28-31 156±115
32-35 117±111
36-40 65±34

All 121±105
Hospital stay in palivizumab 

patients, days
<28 5.8±3.2

28-31 9.8±4.1
32-35 7.1±4.1
36-40 10.8±4.0

All 8.0±4.2
Hospital stay in palivizumab 

patients with SRV+, days
<28 –

28-31 10.7±4.7
32-35 7.3±3.0
36-40 15.1±2.1

All 9.2±4.2
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The mean age at admission of those admitted 
due to bronchiolitis was 162 days, while the mean 
age of those admitted due to SRV+ bronchiolitis 
was 105 days (P=0.002). The mean length of 
hospital stay was 8 days in children admitted due 
to bronchiolitis. Of those, 7.6 days was the mean 
stay in children who were SRV-, while the mean 
stay was 9.24 days in SRV+ children (P=0.055). 
As shown in Table III, the percentage of bron-
chiolitis SRV- increased in pre-term infants of a 
younger gestational age.

In addition to being premature, some of the 
children had additional risk factors: 27/75 (36%) 
in the 36-40 weeks GA group; 27/317 (8.5%) in 
the 32-35 weeks GA group; 11/193 (5.7%) in the 
28-31 weeks GA group and 8/56 (14.3%) in the 
24-27 weeks GA group. Other patients presented 
conditions deriving from infections: one child of 
an HIV+ mother, one listeriosis, one adenovirus 
and one congenital cytomegalovirus. Checked 
multiple birth in 3.1%.

The patients with an additional risk factor, 
13/72 (18%) were admitted due to bronchiolitis 
compared to 51/558 (9.1%) who did not have ad-
ditional risk factors (OR=1.99; 95% CI: 0.911-
4.044). Of those children with a risk factor in 
addition to prematurity, 4/13 (30.7%) presented 
bronchiolitis SRV+, similar to those who did not 
have additional risk factors (P=0.759). Mean 
hospital stay in children with an additional risk 
factor was 8.5 days in children admitted due to 
bronchiolitis and 9 days for those who had SRV+ 
(P=0.468).

Comparison between treated and untreated 
palivizumab groups

Treated patients presented a lower mean birth 
weight than untreated patients due to their 

(98/855) were ≤35 weeks GA. Mean GA was 
38.4 weeks (range: 25-43). Patient characteristics 
by GA group are shown in Table I. Mean birth 
weight was 3043.6 grams. Of all the patients in-
cluded, 531/900 (59%) were SRV+. The mean 
age at admission of patients admitted for bron-
chiolitis was 123 days, while the average age at 
admission of SRV+ patients admitted for bron-
chiolitis was 107 days. Children were admitted at 
a younger age in SRV+ cases than in SRV- cases 
(P<0.001). Furthermore, late pre-term births and 
term births were younger on admission (118 
days in those ≥36 weeks GA vs. 158 days in <36 
weeks GA, P=0.002).

Mean hospital stay was 6.9 days in children 
admitted due to bronchiolitis. Mean hospital stay 
was 6.7 days among the children with SRV-, while 
the mean stay was 7.06 days in SRV+ children. 
This means there were no significant differences 
between SRV+ and SRV- children (P=0.417).

The mean number of siblings was 0.94 per 
patient. Children with a sibling were admitted 
at a younger age (mean: 114.7 days of age) than 
those without siblings (mean: 137.1 days of age, 
P=0.007). A slight increase was observed in the 
length of stay in children with siblings compared 
to those without siblings (7 vs. 6.6 days); however, 
these differences were not significant (P=0.188).

Evaluation of Palivizumab immunoprophylaxis: 
2000-2012

A total of 641 patients were treated with palivi-
zumab between 2000 and 2012 and they were 
included in this part of the study. Of these, 56 
(8.7%) were 24-27 weeks GA; 193 (30.1%) were 
28-31 weeks GA; 317 (49.5%) were 32-35 weeks 
GA and 75 (11.7%) were 36-40 weeks GA. In all, 
38.8% (249/641) were under 32 weeks GA and 
88.3% (566/641) were ≤35 weeks GA. Mean GA 
was 32.3 weeks.

Patient characteristics by GA group are shown 
in Table II. Average birth weight was 1782.6 
grams. Of all patients treated with palivizumab, 63 
(9.8%) were admitted to the hospital due to a clini-
cal diagnosis of bronchiolitis of any etiology. In 
35.5% (22/62) of the samples taken in children ad-
mitted due to bronchiolitis were SRV+, therefore 
only 3.4% of the patients treated with palivizumab 
presented bronchiolitis with SRV+ (Table III).

Table III.—�Bronchiolitis due to SRV+ and SRV- in chil-
dren treated with palivizumab.

Gestational age Bronchiolitis SRV - Bronchiolitis SRV+

<28 12 (21.4%) 1 (1.8%)
28-31 13 (6.7%) 7 (3.6%)
32-35 29 (9.2%) 12 (3.8%)
36-40 9 (12.0%) 2 (2.7%)
All 63 (9.8%) 22 (3.4%)*
*Three of them did not meet the criteria for having been treated 
correctly.
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cases of bronchiolitis.11 However, in our study 
we did not observe statistically significant dif-
ferences in children with bronchiolitis SRV- vs. 
SRV+ (6.7 vs. 7.06).

Regarding the group of patients previously 
treated with Palivizumab, is important to high-
light that, at our Hospital, this is prescribed ac-
cording to the SENeo recommendations and 
88.3% of children with GA ≤35 weeks are treat-
ed.8 These children presented lower GA than 
those who had attended the hospital emergency 
service. Moreover, 11.2% presented additional 
risk factors that were associated with a greater 
risk of bronchiolitis VRS-. Nevertheless, the 
children treated with palivizumab had a higher 
age at admission. As shown in Tables I and II, 
we observed in children of 35-40 weeks gesta-
tional age increased the days of stay in receiving 
palivizumab. Previous studies showed that chil-
dren with similar conditions to those described in 
the present study, had a higher rate of fever, with 
a higher temperature and duration. They also re-
quired oxygen therapy more often and they re-
mained at the hospital for longer.12, 13

Children with underlying diseases and prema-
turity have high admission rates of up to 13%.14 
In this study, only 22 (3.4%) were admitted due 
to bronchiolitis caused by SRV. Other observa-
tional studies have also found hospitalization 
rates between 2-4% in premature children and in 
children with associated conditions treated with 
Palivizumab.15, 16

The efficacy of SRV immunoprevention with 
Palivizumab has previously reported through 
prospective and blinded randomized trials such 
as the Impact study and in patients with heart 
conditions. Furthermore, in newborns admitted 
for SRV+ bronchiolitis, the disease had a benign 
course. To date, studies show that this preven-
tion measure continues to be effective in terms 
of quality-adjusted life years.7 The data collected 
for this study showed low hospitalization rates in 
premature infants.

Conclusions

In terms of product safety, randomized clinical 
trials such as the study by Feltes et al.,17 showed 
that palivizumab is safe in absolute terms com-

younger GA (P<0.001). However, when com-
pared according to GA group, no differences 
observed except in the 32-35 weeks GA group, 
which presented lower birth weight in the treated 
patients (P<0.001). Regarding age at admission, 
the treated children were admitted at an older age 
than those who were untreated, both in the case 
of those who were admitted due to bronchiolitis 
(P<0.001) and those who were admitted due to 
SRV+ (P=0.042). In terms of length of hospital 
stay, there was an increase in the treated children 
compared to the untreated children, both in the 
case of those who were admitted due to bronchi-
olitis (P<0.001) and in those who were admitted 
due to SRV+ (P=0.006).

Discussion

The study performed includes information on 
hospital admissions for bronchiolitis and chil-
dren treated with Palivizumab in the 12 years 
following the authorization of the product. These 
results are consistent with the available literature. 
Hospital admission data show a predominance of 
males (59.5%) compared to females, and a SRV+ 
percentage of 50-80% among samples taken in 
children with bronchiolitis, which is similar to 
other published studies.3, 4 SRV+ children were 
also younger on admission than those who were 
SRV-. This has been previously described, as 
SRV is associated with bronchiolitis at younger 
ages, whereas other viruses/agents prevail later 
on.9

It is important to highlight that only 11.5% 
(98/855) of hospital admissions and 8% (39/488) 
of SRV+ cases were ≤35 weeks GA. The major-
ity of children who admitted were 36-40 weeks 
GA (663, 87.1%). Furthermore, age at admission 
was lower in late pre-term births and term births 
(118 days in ≥36 weeks GA vs. 158 days in <36 
weeks GA, P=0.002), which has been described 
previously and may be due to greater care in pre-
mature infants.10 Regardless of the fact that age 
at admission was lower in children ≥36 weeks 
GA, they had shorter hospital stays (6.8 days in 
≥36 weeks GA vs. 7.7 days in <36 weeks GA, 
P=0.043).

Longer hospital stays are described in previ-
ous studies for SRV infections compared to other 
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7.  Figueras Aloy J, Carbonell Estrany X; Comité de Es-
tándares de la SENeo. [Update of recommendations on the 
use of palivizumab as prophylaxis in RSV infections]. An Pe-
diatr (Barc) 2015;82:199.e1–2. Spanish. 
8.  Figueras Aloy J, Quero J, Doménech E, López Herrera 
MC, Izquierdo I, Losada A, et al.; Comité de Estándares de 
la Sociedad Española de Neonatología. [Recommendations 
for the prevention of respiratory syncytial virus infection]. An 
Pediatr (Barc) 2005;63:357–62. Spanish. 
9.  Figueras-Aloy J, Carbonell-Estrany X, Quero-Jiménez J, 
Fernández-Colomer B, Guzmán-Cabañas J, Echaniz-Urcelay 
I, et al.; IRIS Study Group. FLIP-2 Study: risk factors linked 
to respiratory syncytial virus infection requiring hospitaliza-
tion in premature infants born in Spain at a gestational age of 
32 to 35 weeks. Pediatr Infect Dis J 2008;27:788–93. 
10.  Calvo C, Pozo F, García-García ML, Sanchez M, Lopez-
Valero M, Pérez-Breña P, et al. Detection of new respiratory 
viruses in hospitalized infants with bronchiolitis: a three-year 
prospective study. Acta Paediatr 2010;99:883–7. 
11.  McLaurin KK, Hall CB, Jackson EA, Owens OV, Ma-
hadevia PJ. Persistence of morbidity and cost differences be-
tween late-preterm and term infants during the first year of 
life. Pediatrics 2009;123:653–9. 
12.  Moreno-Perez D, Calvo C; Five Study Group. Epidemio-
logical and clinical data of hospitalizations associated with re-
spiratory syncytial virus infection in children under 5 years of 
age in Spain: FIVE multicenter study. Influenza Other Respir 
Viruses 2014;8:209–16. 
13.  Mori M, Kawashima H, Nakamura H, Nakagawa M, Ku-
suda S, Saji T, et al.; Surveillance Committee for Severe RSV 
Infection. Nationwide survey of severe respiratory syncytial 
virus infection in children who do not meet indications for 
palivizumab in Japan. J Infect Chemother 2011;17:254–63. 
14.  Carbonell-Estrany X, Quero J; IRIS Study Group. Hospi-
talization rates for respiratory syncytial virus infection in pre-
mature infants born during two consecutive seasons. Pediatr 
Infect Dis J 2001;20:874–9. 
15.  Cohen SA, Zanni R, Cohen A, Harrington M, VanVeld-
huisen P, Boron ML; Palivizumab Outcomes Registry Group. 
Palivizumab use in subjects with congenital heart disease: 
results from the 2000-2004 Palivizumab Outcomes Registry. 
Pediatr Cardiol 2008;29:382–7. 
16.  Frogel M, Nerwen C, Cohen A, VanVeldhuisen P, Har-
rington M, Boron M; Palivizumab Outcomes Registry Group. 
Prevention of hospitalization due to respiratory syncytial vi-
rus: results from the Palivizumab Outcomes Registry. J Peri-
natol 2008;28:511–7. 
17.  Feltes TF, Cabalka AK, Meissner HC, Piazza FM, Car-
lin DA, Top FH Jr, et al.; Cardiac Synagis Study Group. 
Palivizumab prophylaxis reduces hospitalization due to 
respiratory syncytial virus in young children with hemo-
dynamically significant congenital heart disease. J Pediatr 
2003;143:532–40. 
18.  Paes B, Mitchell I, Li A, Lanctôt KL. Respiratory hospi-
talizations and respiratory syncytial virus prophylaxis in spe-
cial populations. Eur J Pediatr 2012;171:833–41. 

pared to placebo in the short term. Adverse ef-
fects after administration were not observed in 
this study. Nevertheless, prevention through hy-
giene measures continues to be fundamental in 
the management of this infection, as suggested 
by the younger age on admission in late pre-term 
births. Despite the results of this study and the 
long series of data available, differences could 
not be established in the group with underlying 
conditions due to the low number of cases per 
condition and the heterogeneous characteristics 
of each of them. However, an increase in the risk 
of admission due to non-SRV bronchiolitis could 
be established in the treated group, showing their 
vulnerability. Further studies must be conducted 
to establish immunoprophylaxis recommenda-
tions in children with other diseases.18
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