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Objective: The primary objective of this study was to document the hospitalization rate due 

to respiratory syncytial virus (RSV) and compliance with palivizumab use in preterm infants 

receiving palivizumab immunoprophylaxis during 2009–2012 RSV seasons.

Design: This is a descriptive single-center cohort study. Infants who were ≤35-week gestational 

age were eligible for enrollment if they received the first palivizumab dose between November 

1 and March 31 (2009–2010, 2010–2011, 2011–2012). Primary endpoint was defined as RSV 

hospitalization of duration 24 hours or longer.

Results: The cumulative RSV hospitalization rate in the registry (2009–2012) was 1.9%. The 

compliance rate was 85.7%. It showed steady increase across the 3 successive RSV seasons, 

2009–2010, 2010–2011, and 2011–2012 (57.7% vs 92.6%, 94.2%, respectively, p<0.05). The 

RSV hospitalization rate decreased from 3.7% for 2009–2010 to 1.3% for 2010–2011 and 1.7% 

for 2011–2012 RSV seasons. No deaths and no side effects linked to palivizumab injections 

were reported for any subjects enrolled.

Conclusion: Our study provides national data regarding characteristics, compliance rate, and 

hospitalization outcomes for preterm infants receiving palivizumab in Qatar. Our data is con-

sistent with the previously reported efficacy and safety profile of palivizumab.

Keywords: palivizumab, preterm, bronchopulmonary dysplasia, bronchiolitis, passive immu-

nization, immunoprophylaxis, RSV

Background
Respiratory syncytial virus (RSV) is the most common pathogen that causes lower 

respiratory tract infection in infants and young children.1 It has been reported that 70% 

of infants who are less than 1 year of age suffer from RSV bronchiolitis,2 and only 2% 

of those affected infants required hospitalization.3

Epidemiological studies demonstrated that the risk of RSV-related hospitalization 

is increased among preterm infants (10%–25%),2,3 infants with bronchopulmonary 

dysplasia (BPD) (15%–45%),2,3 and those with congenital heart disease (CHD) 

(15%–25%).4 Those infants are at high risk for severe RSV bronchiolitis and its associ-

ated increase in morbidity and mortality.3 Therefore, protection against RSV infection 

among those high-risk group infants is required. 

Palivizumab is a humanized monoclonal antibody directed against RSV. Clinical 

studies showed that this passive immunization is effective in protecting high-risk 

infants from serious RSV disease.5–7 The US Food and Drug Administration approved 

palivizumab use for RSV immunoprophylaxis in 1998, to protect high-risk children 

from severe RSV infection.5
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Published data demonstrated that palivizumab decreased 

the RSV hospitalization by 55% and by 45% in preterm 

infants6 and in children with CHD,7 respectively. However, 

the overall reported RSV-related hospitalization rate among 

infants and children receiving palivizumab was 1.5%–2.9%.8,9

Epidemiological data shows that RSV activities increase 

in winter and early spring and typically peak between Novem-

ber and March. However, this seasonal pattern may differ by 

region.10 In Qatar, RSV activities peak in winter season with 

increase in RSV-related hospitalization between November 

and February.11

Palivizumab was introduced in our institution in 2005 and 

is used to protect high-risk infants from severe RSV infection 

as per American Academy of Pediatrics recommendations for 

palivizumab immunoprophylaxis.12,13 To our knowledge, no 

data have been published determining palivizumab efficiency 

in our community. This observational study was carried out 

to determine RSV hospitalization rate in preterm infants 

immunized with palivizumab during 2009–2012 sequential 

RSV seasons and compare our results with published data 

from other international studies.

Methods
Study design
This was a descriptive single-institute cohort study conducted 

in the Department of Pediatrics, Hamad Medical Corporation 

in Qatar. Preterm infants hospitalized with RSV bronchiolitis 

in 3 successive RSV seasons (November 1 to March 31 from 

2009 to 2012) were included in this observational cohort 

study. Data from November 1, 2011 to March 31, 2012 

were collected prospectively, while data from November 1 

to March 31 for each RSV season from 2009 to 2011 were 

collected from hospital records retrospectively and were used 

for purposes of comparison in relation to compliance and 

RSV hospitalization rates.

Subjects enrollment
In term of subject enrollment, preterm infants ≤35 weeks ges-

tational age and <6 months old at enrollment, preterm infants 

≤2 years old with BPD defined by oxygen supplementation on 

day 28 of age,14 and preterm infants ≤2 years old with hemody-

namically significant CHD were eligible for enrollment if they 

received more than one dose of palivizumab during the RSV 

season between November 1 and March 31 from 2009 to 2012. 

Exclusion criteria included hospitalization for acute respiratory 

illness at the time of enrollment, chronic lung disease other 

than BPD, and presence of unstable neurological disorder. 

Data collection
Data from each infant was collected and entered in standard-

ized data forms at the following points: 1) first palivizumab 

immunization, 2) time of each subsequent palivizumab 

immunization, and 3) RSV hospitalization. Infants received 

palivizumab 15 mg/kg by intramuscular injection monthly 

for total of 3–5 doses over the RSV season, according to the 

starting month of the first dose. Patient characteristics (age 

at 1st dose, birth weight, gestational age, and multiple birth 

status), medical history (presence of BPD or CHD), family 

and environmental history (mother’s age, tobacco smoke 

exposure, number of sibling in the household, and childcare 

attendance for the preterm infant) were collected during the 

first visit for enrollment. Data for each palivizumab injection 

was collected, including the date and dose of each injection, 

the frequency of doses, the intervals between injections, the 

number of missed doses, and the side effects developed to 

the injections over the following 7 days (anaphylaxis, fever, 

erythema, swelling, rash, cough, wheezing, vomiting, and/

or diarrhea). During the RSV season, parents/caregivers 

were contacted by telephone on a monthly basis to remind 

them of the next palivizumab prophylaxis appointment, to 

obtain information about any palivizumab injection-related 

side effects, and if any hospitalizations for respiratory events 

occurred in the previous month. Monitoring for RSV hos-

pitalizations started from the first injection and continued 

till 30±5 days after the last dose of palivizumab. When a 

respiratory hospitalization was reported, data specific to 

respiratory illness including RSV-related lower respiratory 

tract infection was collected by reviewing individual hospital 

record to determine whether RSV testing was done, the type 

of isolated viruses, the days of hospital stay, intensive care 

unit admission, and the discharge diagnosis. The diagnosis 

of a lower respiratory tract infection and decision to obtain 

a virology test for isolation of RSV were at the discretion of 

the treating physician. An RSV hospitalization was defined 

according to Parnes et al15 as any hospitalization for ≥24 

hours for which the infant had a positive RSV test. Multiplex 

real-time polymerase chain reaction assay using fast tract 

diagnostics-Respiratory 21 was the method of RSV virus 

detection in nasopharyngeal aspirates from hospitalized 

infants. Compliance with the immunization protocol was 

determined according to that reported by Parnes et al15 as 

well, by comparing the actual with the received number of 

doses based on the month the first dose was given. Infants 

who received the expected doses given at appropriate time 

interval (30±5 days) were considered compliant.
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Ethical considerations
Our study was approved by Medical Research Center of 

Hamad Medical Corporation. A waiver on the necessity of 

signed informed consent was obtained because this was an 

observational and noninterventional study, and all patient data 

were anonymous. Privacy and confidentiality of patient data 

were maintained throughout the study period by excluding 

personal identifiers from the data collection forms.

Statistical analysis
Data (continuous and categorical data) were analyzed by 

standard descriptive methods. The results were expressed 

as absolute numbers and percentage of the entire cohort for 

qualitative variables, and as both mean and standard devia-

tion for quantitative variables. Parametric (Student’s t-tests) 

and nonparametric (Mann–Whitney) tests were used as 

appropriate for comparison of means, and Pearson’s χ2 test 

and Fisher’s exact test were used for comparison of percent-

ages. The Statistical Packages for Social Science (SPSS), 

Windows version No. 16 (Chicago, IL, USA) was used for 

data entry and data analysis.

Results
During the RSV season from November 1, 2011 to March 

31, 2012, 429 preterm infants were enrolled. Demograph-

ics, medical history, and family history are presented in 

Table 1. Approximately, 52.4% (n=225) infants were born at 

<32 weeks of gestational age (GA) and weighed 1268.9±354 

g, and those born between 32 and 35 weeks represent 47.6% 

(n=204) of the cohort and weighed 1,945±342 g. Of all sub-

jects, 64.8% (n=278) and 15.6% (n=67) were ≤3 months of 

age and between 4 and 6 months, respectively, at the time 

of the first dose. Among all enrolled preterm infants during 

this season, multiple births were present in 50.8% (n=218), 

BPD in 18.6% (n=80), and CHD in 11.5%, (n=49). Of other 

characteristics among those preterm infants, a childcare 

center attendance was observed in 1.9% (n=8), having a 

sibling in school was seen in 41.8% (n=168), and exposure 

to tobacco smoke was observed in 32.4% (n=139). There 

was no statistically significant difference when these vari-

ables were analyzed according to GA subgroups (GA <32 

and ≥32). Table 2 shows the RSV-related respiratory disease 

characteristics of hospitalized infants for the period Decem-

ber 1 to March 31, 2011–2012. Overall, 94.2% (404/429) 

were compliant with the palivizumab doses protocol. The 

compliance was 91.1% and 97.5% among the subset of 

infants whose GA was <32 weeks and those whose GA was 

32–35 weeks, respectively (p=0.04). Of the 404 subjects 

(compliant group), 1.7% (n=7) had confirmed RSV-related 

hospitalization. Among preterm infants <32 weeks and those 

between 32 and 35 weeks, the hospitalization rate was 2% 

(n=4/205) and 1.5% (n=3/199), respectively (Table 2). For 

subjects hospitalized due to RSV, mean age in months at time 

of first palivizumab dose was 1.5±2 and 2.6±2 at the time of 

Table 1 Subjects characteristics during the December 1 to March 31, 2011–2012 RSV season

Variables Total subjects  
(N=429)

<32 weeks  
(N=225 [52.4%])

32–35 weeks  
(N=204 [47.6%])

GA, weeks (mean ± SD) 30.9±2.8 28.7±2.08 33.3±1
Female 229 (53.4) 115 (51.1) 114 (55.9)
Male 200 (46.6) 110 (48.9) 90 (44.1)
Birth weight, g (mean ± SD) 1589.1±484.8 1268.9±354.1 1945±342
Age at enrollment

≤3 months 278 (64.8) 101 (44.9) 177 (86.8)
4–6 months 67 (15.6) 48 (21.3) 19 (9.3)
7–12 months 60 (14) 52 (23.1) 8 (3.9)
>12 months 24 (5.6) 24 (10.7) 0 (0)

Multiple births 218 (50.8) 105 (46.7) 113 (55.4)
BPD 80 (18.6) 77 (34.2) 3 (1.5)
CHD 49 (11.5) 39 (17.6) 10 (4.9)
Presence of siblings 322 (77.9) 165 (77.5) 157 (78.5)
Sibling in school 168 (41.8) 89 (43) 79 (40.5)
Parental asthma 35 (8.2) 16 (7.7) 19 (9.7)
Sibling history of asthma 36 (8.4) 22 (10.7) 14 (7.3)
Mother’s age, years (mean ± SD) 30.6±5.45 30.4±5.17 30.9±5.7
Childcare center exposure 8 (1.9) 2 (1) 6 (3.1)
Smoke exposure 139 (32.4) 69 (33.3) 70 (35.9)

Note: Data presented as n (%) unless otherwise stated.
Abbreviations: BPD, bronchopulmonary dysplasia; CHD, congenital heart disease; GA, gestational age; RSV, respiratory syncytial virus.
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hospital admission. In comparison with infants between 32 

and 35 weeks gestation, preterm subjects <32 weeks were 

older at the time of admission (1.8±0.8 vs 3.2±2.6, respec-

tively) and had longer hospital duration of stay (13±7.5 vs 

4.6±1.2, respectively). Only one subject out of seven sub-

jects required admission to the pediatric intensive care unit 

(Table 2). The highest percentage of RSV-related admissions 

occurred between November 1 and December 1 – for the 

RSV season 2011–2012 (71.4%, n=5/7), which was within 

the first palivizumab injection interval for this season. For 

the season 2010–2011, the 3 RSV hospitalizations occurred 

within the 1st injection interval (November 1 to December 

1). For the 2009–2010 season, 1 RSV hospitalization was 

within the 1st interval and 2 RSV hospitalizations were 

within the 2nd injection interval (December 1 to January 1). 

Table 3 shows the characteristics of infants hospitalized for 

RSV during the December 1 to March 31, 2011–2012 sea-

son; the hospitalization rate was higher among infants with 

CHD (4.1%), followed by infants with BPD (2.5%). Table 4 

shows the characteristics of preterm subjects who received 

at least one dose of palivizumab in each of the 3 successive 

RSV seasons from 2009 to 2012. Of the entire cohort, 85.7% 

(n=740/826) were compliant with the palivizumab injection 

protocol and 1.9% (n=14/740) had confirmed hospitalization 

due to RSV in successive RSV seasons during the period 

2009 to 2012. The 2009–2010 season had a lower percent-

age of compliant subjects compared to the 2010–2011 and 

2011–2012 seasons (57.7% vs 92.6%, 94.2%, respectively, 

p<0.05). The RSV hospitalization rate decreased from 3.7% 

for 2009–2010 to 1.3% for 2010–2011 and 1.7% for the 

2011–2012 season. This means that there was at least a 54% 

reduction in hospitalization due to RSV. No deaths and no 

side effects linked to palivizumab injections were reported 

for any of the subjects enrolled.

Discussion
Several studies in the literature have demonstrated decrease 

in RSV-related hospitalization in infants and young children 

who received palivizumab following its approval.6,7 Con-

versely, very few studies showed that the risk for RSV hos-

pitalization was not altered by palivizumab prophylaxis.16,17 

This study is the first comprehensive registry that generates 

national data from the state of Qatar on the palivizumab pro-

phylaxis practices, compliance, and effectiveness in reducing 

the RSV-related hospitalization rate. The characteristics of 

infants included in our study reveal that the use of palivi-

zumab was in accordance with the American Academy of 

Pediatrics guidelines.12,13 Through the three successive sea-

sons of our study, there was a constant increase observed in 

Table 2 RSV-related respiratory disease characteristics of hospitalized infants during the December 1 to March 31, 2011–2012 season

Variables <32 weeks  
(N=225 [52.4%])

32–35 weeks 
(N=204 [47.5%])

Total subjects 
(N=429)

Compliance 205 (91.1) 199 (97.5) 404 (94.2)
Subjects hospitalized 23/205 (11.2) 11/199 (5.5) 34/404 (8.4)
RSV hospitalized subjects 4/205 (2) 3/199 (1.5) 7/404 (1.7)
RSV positive among hospitalized subjects 4/23 (17.4) 3/11 (27.3) 7/34 (20.6)
RSV-related length of stay, days (mean ± SD) 13.2±7.5 4.6±1.15 9±7.04
RSV-related PICU admission 1/4 (25) 0 (0) 1/7 (14.3)
Age at 1st dose of palivizumab for RSV  
hospitalized subjects, months (mean ± SD)

2.3±2.5 0.4±0.1 1.5±2

Age at hospital admission, months (mean ± SD) 3.2±2.6 1.8±0.8 2.6±2

Note: Data presented as n (%) unless otherwise stated.
Abbreviations: PICU, pediatric intensive care unit; RSV, respiratory syncytial virus.

Table 3 Characteristics of infants with RSV hospitalization during 
December 1 to March 31, 2011–2012 season

Risk factor Number of infants with RSV 
hospitalization/total (%)

All infants 7/404 (1.7)
GA

<32 4/205 (2)
32–35 3/199 (1.5)

Male 4/7 (57.1)
Female 3/7 (42.9)
Age at enrollment

≤3 months 6/278 (2.2)
4–6 months 1/67 (1.5)
7–12 months 0/60
≥12 months 0/24

Multiple births 2/218 (0.9)
BPD 2/80 (2.5)
CHD 2/49 (4.1)
Presence of siblings 6/322 (1.9)
Sibling in school 3/168 (1.8)

Abbreviations: BPD, bronchopulmonary dysplasia; CHD, congenital heart disease; 
GA, gestational age; RSV, respiratory syncytial virus.
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the number of infants who received palivizumab prophylaxis. 

This increase may reflect increase alertness for serious RSV 

infection among high-risk infants as well as its associated sig-

nificant morbidities and mortality. The cumulative RSV hos-

pitalization rate in our registry (2009–2012) was 1.9%, which 

is lower than the 4.8% reported in the IMpact-RSV study,7 

and this is within the range reported by other palivizumab 

outcomes clinical studies (1.5%–2.9%).8,9 In other studies, the 

reported rate of RSV hospitalization among nonimmunized 

preterm infants was 13%–13.5%;18,19 this rate was reduced 

to 1.1% among preterm infants who received palivizumab.19 

However, the low RSV hospitalization rate reported in our 

registry supports the benefits of RSV passive immunization 

in infants at risk for severe RSV infection. This study reveals 

that peak incidence of RSV hospitalization was in November 

and December; this reflects an increase in the incidence of 

RSV hospitalization in the 1st and 2nd injection intervals. 

A similar observation was reported in other studies.15 Low 

serum levels of palivizumab early in the schedule regimen 

of prophylaxis may explain this observation. This may mean 

adjusting our injection schedule to be initiated early during 

the peak of RSV epidemics in our community.

Compliance with the palivizumab injections schedule 

is an important factor when assessing hospitalization for 

RSV infection. The overall compliance reported in our 

registry was 85.7%, and it showed a steady increase across 

the 3 consecutive RSV seasons (57.8%–94.2%; p<0.005). 

Our attempts to increase awareness about the risk of RSV 

respiratory infection in high-risk infants, using leaflets and 

the reminder telephone calls for injections time possibly can 

explain the observed increased compliance. The observed 

increase in the compliance rate across the 3 RSV seasons 

studied was associated with a decline in RSV hospitalization 

rate from 3.7% for 2009–2010 (57.7% compliance rate) to 

1.3% for 2010–2011 (92.6% compliance rate) and 1.7% for 

the 2011–2012 season (94.2% compliance rate). This means 

that there was a reduction in the RSV hospitalization rate by 

at least 54%, which is consistent with the reported efficacy 

of palivizumab passive immunization.20 Furthermore, palivi-

zumab was well tolerated, and no side effects were reported 

in this study, which is consistent with that reported by others 

on palivizumab safety profiles.6

Conclusion
Our study provides national data regarding characteristics, 

compliance, and RSV hospitalization rates among a high-risk 

group of infants receiving palivizumab in Qatar. It highlights 

the benefits of RSV passive immunization in infants at risk 

for severe RSV infection. One of the limitations in our study 

is the lack of a control group for comparison to demonstra-

tion palivizumab effectiveness. However, our data support 

the previously published data on the efficacy and safety of 

palivizumab immunoprophylaxis among high-risk infants 

for severe RSV disease.

Table 4 Rate of hospitalization due to RSV infection across seasons from November 1 to March 31 (2009–2010 vs 2010–2011 vs 
2011–2012 seasons)

Variables 2009–2010 2010–2011 2011–2012

Number of preterm infants 187 246 429
GA, weeks (mean ± SD) 28.9±2.6 30.6±2.8 30.9±2.8

<32 148 (79.1) 123 (50) 225 (52.4)
32–35 39 (20.8) 123 (50) 204 (47.5)

Male 101 (54) 129 (52.4) 200 (46.6)
Female 86 (46) 117 (47.6) 229 (53.4)
Age at enrollment, months (mean ± SD) 5.1±4.8 4.3±4.2 3.4±4.2
Birth weight, g (mean ± SD) 1266.3±393.3 1533.6±485 1589.1±484.8
Multiple births 71 (38) 90 (36.6) 218 (50.8)
BPD 79 (42.2) 53 (21.5) 80 (18.6)
CHD 35 (18.7) 28 (11.4) 49 (11.5)
Subjects hospitalized 18 (16.7) 16 (7) 34 (8.5)

<32 12 (66.7) 13 (81.2) 24 (70.5)
32–35 6 (33.3) 3 (18.7) 10 (29.4)

RSV hospitalized subjects 4/18 (22.2) 3/16 (18.7) 7/34 (20.6)
<32 2 (50) 3 (100) 4 (57.1)
32–35 2 (50) 0 (0) 3 (42.9)

Rate of compliance 108 (57.7) 228 (92.6) 404 (94.2)
Rate of hospitalization due to RSV infection 4/108 (3.7) 3/228 (1.3) 7/404 (1.7)

Note: Data presented as n (%) unless otherwise stated.
Abbreviations: BPD, bronchopulmonary dysplasia; CHD, congenital heart disease; GA, gestational age; RSV, respiratory syncytial virus.
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