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Aims: To determine the frequency of and the risk factors for readmissions for any lower respiratory tract
illness (LRTI) and for respiratory syncytial virus (RSV) documented LRTI in children born very prematurely
who had or had not received RSV prophylaxis.
Methods: Multicentre prospective longitudinal cohort study of 2813 infants, born between April 2000 and
December 2000 at less than 33 weeks of gestational age, and followed until the end of the epidemic
season.
Results: Among the 2256 children who had no bronchopulmonary dysplasia at 36 weeks of postmenstrual
age and were not submitted to RSV prophylaxis, 27.4% were readmitted at least once for any reason
during the epidemic season; 15.1% and 7.2% were readmitted at least once for any LRTI and RSV related
LRTI, respectively. Children born at less than 31 weeks’ gestation, having an intrauterine growth restriction,
or living in a single mother family were at a significantly higher risk of readmission for LRTI in general as
well as for RSV related LRTI. Of the 376 children submitted to prophylaxis, 28.2% were readmitted at least
once for any LRTI and 6.1% for RSV related LRTI.
Conclusion: One out of four children who had received no prophylaxis, was born very prematurely, and
was without bronchopulmonary dysplasia at 36 weeks of postmenstrual age, was readmitted at least once
for any reason. Roughly 50% and 20% of these readmissions were related to a LRTI and an RSV infection,
respectively. Further epidemiological studies are warranted to assess the aetiology and impact of other
respiratory pathogens on post-discharge readmission and respiratory morbidity in this population.

C
hildren born prematurely, particularly those with
bronchopulmonary dysplasia (BPD) or who are less
than 6 months old at the onset of the epidemic season,

are at increased risk of lower respiratory tract illness (LRTI)
and respiratory syncytial virus (RSV) disease during the first
year of life.1–5 There are considerable disparities in reported
hospitalisation rates for RSV disease among children born
prematurely, ranging from 3% to 45%.3–10 These discrepancies
are mainly explained by differences in the design of the
studies and the populations evaluated.11

Effective preventive interventions, such as anti-RSV
humanised monoclonal antibody (palivizumab, Synagis,
Abbott Laboratories), are available,12 13 and recommendations
for their use have been made by the American Academy of
Paediatrics (AAP).14 15 According to the AAP, infants born
before 33 weeks’ gestation and who are less than 6 months
old at the onset of exposure should be considered for
prophylaxis. Because of possible differences in the frequency
and the severity of seasonal respiratory illness between
European countries and the United States, this prospective
multicentre study was performed in France to assess the
incidence of and to identify specific risk factors for hospital
readmission for LRTI related or not to RSV, in children born
before 33 weeks’ gestation and who were less than 6 months
old at the onset of exposure.

METHODS
Constitution of the cohort and collected data
Infants less than 33 weeks’ gestation, born between 1 April
2000 and 31 December 2000, admitted to one of the 39
regional tertiary level care centres participating in this study,
were consecutively enrolled and followed up from birth until
April 2001. Sixty one tertiary level care centres are distributed
all over the 23 regions of France.

Each of the 61 centres was approached; 39 centres elected
to participate. Seven secondary level care centres located in
the Parisian area also participated in the study. Twenty one of
the 23 regions were represented and all the tertiary level care
centres of 12 regions and at least half of the centres in seven
other regions participated in the survey. A telephone
conference was organised with the primary physician of each
participating centre by the independent monitoring centre to
review the protocol and the case report form. Each case report
form was tracked and entered into the database. Queries
were established for all incomplete case report forms and
incoherent data; answers to queries were recorded via
telephone. An audit of several randomly selected centres
was performed to verify data source and extent of data
collection.
Hospital respiratory outcomes were recorded until the

discharge from neonatal care or death of the patient.
The following birth related respiratory risk factors were

assessed for all patients: gestational age, birth weight,
intrauterine growth restriction (defined as birth weight
below 10th centile),16 gender, out/inborn birth, singleton/
multiple pregnancy, bronchopulmonary dysplasia (BPD),
defined as supplemental oxygen and/or ventilatory support
requirement at either 28 days postnatal age or 36 weeks
postmenstrual age, and postnatal age at discharge.
Each local investigator collected follow up data until April

2001 in the course of a visit to the hospital or through a
phone conversation with the parents. The completed case
report forms were sent to the CRO and entered in the
database.

Abbreviations: RSV, respiratory syncytial virus; LRTI, lower respiratory
tract illness; BPD, bronchopulmonary dysplasia; NICU, neonatal
intensive care unit; PICU, pediatric intensive care unit
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The following demographic risk factors were also assessed:
number of school age siblings at home, tobacco smoke
exposure, and single mother family. For patients who
received prophylaxis with palivizumab (Synagis, Abbott
Laboratories), the dates of administration and the number
of doses were also recorded. For all patients readmitted
between initial hospital discharge and April 2001, the
following data were collected: date, cause and duration of
hospitalisation, RSV status—assessed at admission by
immunofluorescence on nasopharyngeal aspirates17—in case
of hospitalisation for LRTI, and duration of supplemental
oxygen therapy and/or mechanical ventilation if required.

Statistical analysis
For infants discharged after their initial hospitalisation,
outcomes (readmissions and diagnosis) were first compared
according to whether the children did or did not receive
prophylaxis with palivizumab. In order to identify potential
independent predictors of hospitalisation in children who did
not receive prophylaxis, a two step procedure was used.
First, univariate analyses were carried out to screen for

potential predictors and to reduce the number of variables
entered in the multivariate model (screening procedure).
Then, a stepwise Cox’s analysis was performed to identify the
independent predictors of hospitalisation for LRTI in general
and RSV related LRTI. A survival model was chosen over a
classic logistic regression model, because it takes into account
the time period between initial hospital discharge and the
end of the epidemic season (April 2001) for each patient and
thereby includes an adjustment on the effective period of
exposure. Because the majority of children with BPD at 36
weeks of postmenstrual age received palivizumab prophy-
laxis, thereby precluding any assessment of the relation
between this variable and the risk of RSV related hospitalisa-
tion, the risk factors analyses were performed in the
population of children who did not receive prophylaxis and
were without BPD at 36 weeks of postmenstrual age.
All quantitative data were presented as mean and 95% two

sided confidence interval (CI). For qualitative and ordinal
variables, the frequency of each category, odds ratio, and
associated 95% CI were calculated. Univariate analyses were
carried out using Student’s t test for quantitative variables,
and Pearson’s x2 test was used for quantitative or ordinal
variables. All p values were based on two sided tests.
Statistical significance was fixed at 5%. Univariate and
multivariate analyses were performed with SAS statistical
software, version 8 (SAS Institute, Cary, NC).

RESULTS
Characteristics of the cohort
A total of 3636 infants, with a gestational age of 23–32 weeks,
were consecutively admitted into one of the 46 participating
centres and enrolled in the survey. Four hundred and six
infants (11.2%) died in the course of their NICU stay and 88
infants were still in the neonatal care at the end of the
observation period (April 2001). Among the 3142 children
who were discharged between April 2000 and April 2001,
2813 children (89.5%) were followed until April 2001. Table 1
shows the clinical characteristics of these patients and those
infants lost to follow up.
Children lost to follow up were significantly more mature

and more often issued from a single pregnancy. They were
also less likely to have BPD at 28 days of postnatal age or 36
weeks of postmenstrual age.
Of the 2813 followed children, 17 children (0.6%) died

after discharge. Two of these 17 deaths (12%) were related to
RSV infection; both occurred in patients who did not receive
RSV prophylaxis. Three hundred and seventy six children

(13.4%) received at least one dose of palivizumab, whereas
2370 children (84.3%) did not.
Whether at least one dose of palivizumab was administered

during the study period remained uncertain in 67 patients.
There were significant differences in the distribution of date
of discharge, gestational age, birth weight, and BPD rate
between the groups who did and did not receive prophylaxis.
Patients who received prophylaxis were significantly more
premature, had a higher incidence of BPD, and were more
frequently discharged at the onset of the epidemic season
(table 2).

Rates of hospitalisation in the cohort and risk factors
for hospitalisation
During the study period, readmissions to hospital for any
reason were recorded for all 2813 children. Eight hundred
and thirty children (29.5%) required a total of 1171
hospitalisations. Among these 830 children, 231 (27.8%)
required more than one hospitalisation. Each hospitalised
infant required an average of 1.4 readmissions. Four hundred
sixty nine children (16.7%) and 197 children (7.0%) were
hospitalised at least once for an LRTI in general and a RSV
documented LRTI, respectively.
The following analysis was restricted to the 2256 untreated

children without BPD at 36 weeks of postmenstrual age.
Among these children, 264 infants (11.7%) had BPD at 28
days of postnatal age. Nine children (0.4%) died after
discharge during the study period. Six hundred and seven-
teen children (27.4%) were readmitted at least once for any
reason and 340 children (15.1%) were readmitted at least
once for an LRTI. One hundred and sixty three children
(7.2%) and 129 children (5.7%) required at least one
readmission for RSV documented and RSV negative LRTI,
respectively. Seventy four children (3.3%) were readmitted
for LRTI without RSV testing. Thirty one children required at
least two LRTI related readmissions with a different RSV
status. A total of 833 readmissions were necessary in the 617
children, and 157 children required more than one re-
admission. Four hundred and seven of the 833 hospitalisa-
tions (48.9%) were associated with an LRTI; RSV was
documented in 169 (41.5%) of these 407 LRTI related
hospitalisations. Nine children (0.4% of the cohort) required
mechanical ventilation during their RSV related hospitalisa-
tion and one death related to RSV was observed in a child
with mild BPD born at 29 weeks’ gestation. The median
length of RSV related hospital stay was 7 days (range 1 to
30).
There was a significant association between hospitalisation

for any LRTI on the one hand and both gestational age and
birth weight on the other hand (table 3). In the univariate
analysis, additional factors associated with a higher rate of
hospitalisation for LRTI were: singleton pregnancy, living at
home with siblings, having a smoking mother, and living in a
single mother family. Stepwise multivariate Cox’s analyses
with adjustment for the age at the onset of exposure were
performed to assess the relation between hospitalisation and
all the birth related and demographic respiratory risk factors.
Singleton pregnancy (OR 1.5; 95% CI 1.1 to 2.0; p , 0.01), a
birth before 31 weeks’ gestation (OR 1.6; 95% CI 1.3 to 2.0;
p , 0.001), intrauterine growth restriction (OR 1.7; 95% CI
1.2 to 2.5; p , 0.01), a single mother family (OR 1.8; 95% CI
1.3 to 2.7; p , 0.01), and the presence of siblings at home
(OR 1.8; 95% CI 1.4 to 2.3; p , 0.0001), were all found to be
significant independent predictors of hospitalisation for any
LRTI.
An identical analysis was performed to assess the relation

between these variables and the risk of hospitalisation for
RSV related LRTI (table 4). Significant independent pre-
dictors of hospitalisation for RSV infection included: a birth
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at less than 31 weeks’ gestation (OR 1.5; 95% CI 1.1 to 2.2;
p=0.01), an intrauterine growth restriction (OR 1.7; 95% CI
1.0 to 3.0; p=0.05), and a single mother family (OR 2.1; 95%
CI 1.3 to 3.6; p , 0.01). For infants with siblings at home,
the trend was similar to the one observed for LRTI in general,
although not statistically different (OR 1.4; 95% CI 1.0 to 1.9;
p=0.07). In children without BPD at 36 weeks of post-
menstrual age, BPD at 28 days of age was not found to be an
independent risk factor for hospitalisation either for LRTI in
general, or for RSV documented LRTI.

Effect of prophylaxis on rehospitalisation rates
Infants who received RSV prophylaxis were more likely to be
hospitalised at least once for any cause (43.6% versus 27.4%,
p , 0.0001), for LRTI in general (28.2% versus 15.0%,
p , 0.0001), and for non-RSV related LRTI (21.3% versus
5.8%, p , 0.0001) (table 2). In contrast, and despite being at

a significantly higher respiratory risk, no increased rate of
rehospitalisation for RSV related LRTI was observed in the
children who received prophylaxis (6.1%), compared to those
who did not (7.2%, p=0.5) (table 2). In the group that did
not receive prophylaxis (878 hospitalisations), 427 (51.7%)
hospitalisations were due to LRTI in general. In the group
that received prophylaxis (275 hospitalisations), 146 (53.1%,
p=0.2) hospitalisations were due to LRTI in general. The rate
of hospitalisation for RSV related infection was 20.1% in the
non-prophylaxis group (176 among 878 hospitalisations),
compared to 8.4% (p , 0.001) in the prophylaxis group (23
among 275 hospitalisations). Four children in the prophy-
laxis group were hospitalised for RSV related infection before
the initiation of prophylaxis. Therefore, 19 hospitalisations
for RSV related infection in the prophylaxis group occurred
during the treatment period; this represented 8.0% of the
total number of hospitalisations, compared to 20.1% in the

Table 1 Characteristics of the cohort

Children admitted to the
NICU at birth (n = 3636)

Children followed beyond
April 2001 (n = 2813)

Children lost to
follow up (n = 329) p

Inborn*, no./total no. (%) 2508/3630 (69.1) 1987/2809 (70.7) 223/327 (68.2) 0.34
Male gender*, no./total no. (%) 1993/3634 (54.8) 1549/2813 (55.1) 169/329 (51.4) 0.20
Single pregnancy*, no./total no. (%) 2516/3631 (69.3) 1931/2810 (68.7) 260/329 (79.0) 0.0001
Gestational age*, total no. 3632 2809 329 0.13
23–30 wk, no. (%) 2053 (56.5) 1489 (53.0) 160 (48.6)
31–32 wk, no. (%) 1579 (43.5) 1320 (47.0) 169 (51.4)

Gestational age (wk), median (range) 30 (23–32) 30 (23–32) 31 (24–32) 0.003
Birth weight*, total no. 3633 2812 329 0.03
,1000 g, no. (%) 890 (24.5) 566 (20.1) 46 (14.0)
1000–1500 g, no. (%) 1537 (42.3) 1231 (43.8) 152 (46.2)
.1500 g, no. (%) 1206 (33.2) 1015 (36.1) 131 (39.8)

Birth weight (g), mean (SD) 1329 (409) 1371 (393) 1427 (373) 0.01
Intrauterine growth restriction*, no./total no. (%) 339/3627 (9.4) 228/2808 (8.1) 20/328 (6.1) 0.20
Supplemental O2 at 28 days�, no./total no. (%) 792/3410 (23.2) 658/2799 (23.5) 44/321 (13.7) ,0.0001
Supplemental O2 at 36 weeks`, no./total no. (%) 307/3363 (9.1) 258/2789 (9.2) 11/316 (3.5) 0.0005

p values are for the comparison of the followed children with the children lost to follow up.
*For each variable, the number of missing data is n – total no.
�Among survivors at 28 days of postnatal age.
`Among survivors at 36 weeks of postmenstrual age.

Table 2 Characteristics of the children according to prophylaxis

No RSV prophylaxis
(n = 2370)

RSV prophylaxis
(n = 376) p

Inborn*, no./total no. (%) 1668/2366 (70.5) 273/376 (72.6) 0.40
Male gender*, no./total no. (%) 1297/2370 (54.7) 213/376 (56.7) 0.48
Single pregnancy*, no./total no. (%) 1615/2370 (68.1) 269/373 (72.1) 0.12
Gestational age*, total no. 2366 376 ,0.0001
23–30 wk, no. (%) 1125 (47.5) 328 (87.2)
31–32 wk, no. (%) 1241 (52.5) 48 (12.8)

Gestational age (wk), median (range) 31 (23–32) 28 (24–32) ,0.0001
Birth weight*, total no. 2370 376 ,0.0001
,1000 g, no. (%) 364 (15.4) 191 (50.8)
1000–1500 g, no. (%) 1053 (44.4) 146 (38.8)
.1500 g, no. (%) 953 (40.2) 39 (10.4)

Birth weight (g), mean (SD) 1417 (383) 1071 (326) ,0.0001
Intrauterine growth restriction*, no./total no. (%) 184/2366 (7.8) 39/376 (10.4) 0.09
Supplemental O2 at 28 days*, no./total no. (%) 360/2359 (15.3) 280/375 (74.7) ,0.0001
Supplemental O2 at 36 weeks*, no./total no. (%) 97/2353 (4.1) 154/371 (41.5) ,0.0001
Date of discharge*, total no. 2370 376 ,0.0001
Before October 2000, no. (%) 1104 (46.6) 139 (37.0)
October–December 2000, no. (%) 775 (32.7) 176 (46.8)
After December 2000, no. (%) 491 (20.7) 61 (16.2)

Age at the onset of exposure (wk), median (range) 9.1 (0.1–38.1) 13.3 (0.3–31.0) ,0.0001

At least once hospitalised for any cause, no. (%) 650 (27.4) 164 (43.6) ,0.0001
At least once hospitalised for LRI, no. (%) 356 (15.0) 106 (28.2) ,0.0001
At least once hospitalised for RSV related
infection, no. (%)

170 (7.2) 23 (6.1) 0.46

At least once hospitalised for RSV negative LRI,
no. (%)

138 (5.8) 80 (21.3) ,0.0001

*For each variable, the number of missing data is n – total no.
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non-prophylaxis group (p , 0.001). Mechanical ventilation
in a PICU was required for two of the 19 RSV documented
hospitalisations (10.5%) in the prophylaxis group and nine of
the 176 RSV related hospitalisations (5.1%) in the non-
prophylaxis group. No RSV related deaths were observed in
patients who received prophylaxis.

DISCUSSION
Based on recently published national perinatal data,18 it is
estimated that around 50% of the total number of very
premature infants born during the study period in France
were enrolled. Most of the regions of the country, and
therefore the corresponding climatic characteristics, were
represented by at least one regional tertiary level for 20 of the
23 regions and all of the tertiary level care centres for 12
regions. Half of the centres of three predominantly urbanised
regions with a high population density (Paris area, Nord-Pas
de Calais, Rhone–Alpes) were represented.
The cohort consisted of infants born at the tertiary level

care centre or admitted into the corresponding neonatal
intensive care unit at birth. Exceptions included infants in
seven secondary level care centres located in the Paris area.
These results need to be interpreted with regard to the

limitation of the study. First, infants born at or admitted to a
secondary level care centre, who were not subsequently
transferred into a neonatal intensive care unit, were not
enrolled in the survey. Consequently, an under-representa-
tion of infants with gestational age .30 weeks’ gestation

cannot be excluded, although the percentage of infants born
at 31 and 32 weeks of gestation (19% and 25%, respectively)
did not differ from the estimated percentage derived from a
population based multiregional study performed in 1997.18

Second, children in the cohort lost to follow up before the end
of the observational period represented 10.5% of the study
cohort. These lost to follow up children were more mature
and were less likely to have any form of BPD. Therefore, the
risk of rehospitalisation for RSV documented infection
calculated in the followed cohort may have been slightly
overestimated.
In this survey, 13.4% of the children received at least one

dose of palivizumab; these included those with the most
severe disease. Most of the children who received prophylaxis
were extremely premature; many had severe BPD with 41.5%
of them requiring either supplemental oxygen or ventilatory
support at 36 weeks of postmenstrual age.
Assuming that prophylaxis reduced the rate of hospitalisa-

tion by 39% in those children, as has been observed for
children with BPD in the IMpact RSV trial,13 the rate of
hospitalisation for RSV related infection in the whole cohort
in the absence of prophylaxis would have been 8.2%. This
latter rate is comparable to the rate of RSV related
hospitalisation (7.3%) identified by Joffe and colleagues,3 in
a retrospective study in infants with similar neonatal
characteristics. Finally, 3.7% of the children hospitalised for
a lower respiratory tract illness had no RSV testing, and the
sensibility of the immunofluorescence assay used for the

Table 3 Factors associated with rehospitalisation for LRTI: univariate analysis

n/no. % Unadjusted OR (95% CI) p

Inborn
No 97/673 14.4 Ref
Yes 242/1579 15.3 1.1 0.8 to 1.6 0.6

Gender
Female 141/1027 13.7 Ref
Male 199/1229 16.2 1.2 1.0 to 1.5 0.1

Pregnancy
Multiple 91/720 12.6 Ref
Singleton 249/1536 16.2 1.3 1.0 to 1.7 ,0.05

Gestational age
31–32 weeks 160/1220 13.1 Ref
Less than 31 weeks 180/1036 17.4 1.4 1.1 to 1.8 ,0.01

Birth weight
More than 1500 g 128/967 13.2 Ref
1000–1500 g 160/1003 16.0 1.3 1.0 to 1.6
Less than 1000 g 52/286 18.2 1.5 1.1 to 2.1 ,0.05

Intrauterine growth restriction
No 307/2083 14.7 Ref
Yes 33/169 19.5 1.4 0.9 to 2.1 0.1

BPD at 28 days
No 291/1992 14.6 Ref
Yes 49/264 18.6 1.3 1.0 to 1.9 0.1

Siblings at home
No 120/1054 11.4 Ref
Yes 219/1090 18.4 1.8 1.4 to 2.2 ,0.0001

Maternal smoking
No 258/1802 14.3 Ref
Yes 82/454 18.1 1.3 1.0 to 1.7 ,0.05

Paternal smoking
No 264/1737 15.2 Ref
Yes 76/519 14.6 0.9 0.7 to 1.3 0.8

Monoparental (mother) family
No 293/2028 14.5 Ref
Yes 33/129 25.6 2.0 1.3 to 3.1 ,0.0001

Date of discharge
After December 2000 49/427 11.5 Ref
Before October 2000 153/1080 14.2 1.3 0.9 to 1.8
October–December 2000 138/749 18.2 1.7 1.2 to 2.5 ,0.01

Age at onset of exposure
More than 3 months 82/607 13.5 Ref
3 months or less 258/1649 15.6 1.2 0.9 to 1.6 0.2

The study cohort consisted of 2256 infants who were not treated and had nt BPD at 36 weeks.
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identification of RSV in nasopharyngeal aspirations exceeds
95% but does not reach 100%.17 These two factors may also
contribute to a slight underestimation of the rate of RSV
related hospitalisation in these patients.
In 1999, the French Paediatric Society issued guidelines for

the use of RSV prophylaxis with palivizumab, limiting it to
children: either (1) less than 6 months old at the onset of
RSV epidemic season, born prematurely at 32 weeks’
gestation or less, with a history of BPD at 28 days of
postnatal age; or (2) under 2 years of age, born prematurely
at 35 weeks’ gestation or less, with a history of BPD, and
receiving a long term treatment at the onset of the RSV
epidemic season. The present study was performed one year
after the issue of these guidelines and shows that physicians
were more restrictive in their indications for children less
than 6 months old and limited the use of RSV prophylaxis to
the most premature infants with severe BPD. In agreement
with previous retrospective and prospective studies, this
study also supports that, in children without BPD at 36 weeks
of postmenstrual age, gestational age is a strong independent
risk factor for admission due to RSV infection.3–5 8–10 In
addition, there was a trend, although not statistically
significant, in favour of a higher risk of hospitalisation for
RSV related infection in children with school age siblings at
home.4 9 Intrauterine growth restriction has been previously
found to be associated with a higher risk of BPD in very
premature infants.19 Small for gestational age infants have
also been reported to have a higher rate of post-neonatal
morbidity with an increased risk of readmission to hospital

during the first year of life.20 21 As for appropriate for
gestational age infants without BPD at 36 weeks of
postmenstrual age, the main cause of rehospitalisation in
small for gestational age infants was LRTI. A new indepen-
dent risk factor not hitherto identified was living in a single
mother family. Infants living in a single mother family
represented a small fraction of our cohort (8%), but this
social factor was associated with a very high risk of
rehospitalisation for both LRTI (25.6%) in general and RSV
related LRTI (13.2%). In children without BPD at 36 weeks of
postmenstrual age, the need for either supplemental oxygen
or ventilatory support at 28 days of postnatal age was not
found to be a significant predictor of hospitalisation for either
LRTI in general or RSV related LRTI. This unexpected finding
suggests that BPD at 28 days of age is a less pertinent
predictive factor than other factors such as extremely low
gestational age, intrauterine growth restriction, siblings at
home, and single mother family.
Forty one percent of the total number of hospitalisations

for LRTI in infants who did not receive prophylaxis was
attributable to RSV. In agreement with several previous
incidence studies,22 RSV infected children accounted for 40–
60% of the total number of children hospitalised for LRTI in
each subgroup of the stratified analysis (tables 3 and 4). In
contrast, among infants who received prophylaxis, RSV
documented hospitalisations accounted for only 16% of the
total number of hospitalisations due to an LRTI. This finding
supports the preventive benefit of palivizumab in this popu-
lation. Nevertheless, our results show that very premature

Table 4 Factors associated with RSV related LRTI: univariate analysis

n/no. % Unadjusted OR (95% CI) p

Inborn
No 46/673 6.8 Ref
Yes 116/1579 7.4 1.1 0.8 to 1.5 0.7

Gender
Female 65/1027 6.3 Ref
Male 98/1229 8.0 1.3 0.9 to 1.8 0.1

Pregnancy
Multiple 47/720 6.5 Ref
Singleton 116/1536 7.6 1.2 0.8 to 1.7 0.4

Gestational age
31–32 weeks 79/1220 6.5 Ref
Less than 31 weeks 84/1036 8.1 1.3 0.9 to 1.8 0.1

Birth weight
More than 1500 g 63/967 6.5 Ref
1000–1500 g 73/1003 7.3 1.1 0.8 to 1.5
Less than 1000 g 27/286 9.4 1.6 1.0 to 2.5 0.1

Intrauterine growth restriction
No 146/2083 7.0 Ref
Yes 17/169 10.1 1.5 0.9 to 2.5 0.1

BPD at 28 days
No 145/1992 7.3 Ref
Yes 18/264 6.8 0.9 0.6 to 1.5 0.8

Siblings at home
No 62/1054 5.9 Ref
Yes 100/1090 8.4 1.5 1.1 to 2.0 0.02

Maternal smoking
No 125/1802 6.9 Ref
Yes 38/454 8.4 1.2 0.8 to 1.8 0.3

Paternal smoking
No 129/1737 7.4 Ref
Yes 34/519 6.6 0.9 0.6 to 1.3 0.5

Monoparental (mother) family
No 139/2028 6.9 Ref
Yes 17/129 13.2 2.1 1.2 to 3.5 ,0.01

Date of discharge
After December 2000 15/427 3.5 Ref
Before October 2000 75/1080 6.9 2.0 1.2 to 3.6
October–December 2000 73/749 9.7 3.0 1.7 to 5.2 ,0.001

Age at onset of exposure
More than 3 months 33/607 5.4 Ref
3 months or less 130/1649 7.9 1.5 1.0 to 2.2 ,0.05

The study cohort consisted of 2256 infants who were not treated and had no BPD at 36 weeks.
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infants remain at high risk of hospitalisations for LRTI in
general. The prevention of other common respiratory infec-
tion caused by influenzae virus, parainfluenzae virus, and
rhinovirus represents a real challenge.1 23 The efficacy and
safety of influenzae vaccine in this age group remains to be
evaluated. Rhinovirus, which is more difficult to identify
routinely, seems to be more common than previously
expected and has recently been shown to increase the
severity of an RSV infection.24 In conclusion, this study
emphasises the impact of the birth related factors on
readmission rates. Home related environmental and social
risk factors are difficult to control and parent information
and education remain essential.
Finally, studies on respiratory infections other than RSV

and new preventive therapeutic options are currently
warranted in these high risk children.
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