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Abstract

BACKGROUND: Prematurity may place young children at increased risk for severe respiratory
syncytial virus (RSV) disease because of differences in lung development. We describe
characteristics of children aged less than 2 years hospitalized with RSV by prematurity and
bronchopulmonary dysplasia (BPD) status and examine both as risk factors for severe in-hospital
outcomes.

METHODS: During 2016-2023, population-based surveillance was conducted at 7 medical
centers for hospitalizations with RSV-associated acute respiratory illness in children. Poisson
regression with robust variance was used to estimate adjusted relative risks (aRRs) of prolonged
hospitalization (=3 days), intensive care unit (ICU) admission, and assisted ventilation by age in
children with prematurity without and with BPD compared with term children after adjustment for
surveillance site and palivizumab receipt.

RESULTS: Among 5844 children, 4626 (79.2%) were term and 1218 (20.8%) were premature,
including 1138 (93.4%) without BPD and 80 (6.6%) with BPD. Compared with term children, all
premature children had greater risks for prolonged hospitalization (aRR = 1.3; 95% Cl, 1.2-1.5),
ICU admission (aRR = 1.4; 95% CI, 1.2-1.6), and assisted ventilation (aRR = 2.0; 95% ClI,
1.4-2.8) at chronological age less than 6 months. Premature children with BPD also had greater
risk for prolonged hospitalization at all ages through 23 months.

CONCLUSIONS: Premature children accounted for 1 in 5 hospitalizations among children aged
less than 2 years hospitalized with RSV. Compared with term children, all premature children had
increased risk for severe in-hospital outcomes in early infancy, and those with BPD remained at
increased risk of prolonged hospitalization through age 23 months.

INTRODUCTION

Respiratory syncytial virus (RSV) is a major cause of hospitalization in children

globally, resulting in an estimated 3.6 million RSV-associated lower respiratory tract
infection hospitalizations per year among children.! One-quarter of global RSV-associated
hospitalizations among infants are estimated to occur among infants born prematurely
(defined as birth at <37 gestational weeks),2 whereas the global prevalence of preterm birth
is approximately 10%.3 In the United States, RSV is the leading cause of hospitalization in
infants. 4

Prematurity places young children at increased risk for severe outcomes from acute
respiratory illnesses (ARIs) compared with term children because of differences in lung
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development resulting in smaller airways and reduced lung volumes. Prior studies have
identified prematurity as a risk factor for RSV infection and RSV-associated hospitalization
with some studies demonstrating varying risk by gestational age and by chronological age
among children with prematurity.26 Some studies have also found that certain underlying
conditions that are more prevalent at lower gestational ages, such as bronchopulmonary
dysplasia (BPD) and hemodynamically significant congenital heart disease, may confer a
greater risk of severe outcomes from ARI than prematurity alone.27:8 However, few studies
have examined in-hospital outcomes among premature children hospitalized with RSV or
the association between prematurity and risk of severe in-hospital outcomes. Using data
from 2016 to 2023, we describe demographic and clinical characteristics of children aged
less than 2 years hospitalized with RSV by prematurity status, compare the risk of severe
in-hospital outcomes among premature vs term children by chronological age, and examine
whether the risk for severe in-hospital outcomes differs among premature children with
BPD.

METHODS

New Vaccine Surveillance Network Study Design and Data Collection

The New Vaccine Surveillance Network (NVSN) is a population-based, prospective
surveillance platform for ARI in children aged less than 18 years.%10 The network includes
7 pediatric medical centers in the United States: Cincinnati Children’s Hospital Medical
Center (Cincinnati, Ohio), Texas Children’s Hospital (Houston, Texas), Children’s Mercy
Hospital (Kansas City, Missouri), Monroe Carell Jr. Children’s Hospital at Vanderbilt
(Nashville, Tennessee), UPMC Children’s Hospital of Pittsburgh (Pittsburgh, Pennsylvania),
UR-Medicine Golisano Children’s Hospital (Rochester, New York), and Seattle Children’s
Hospital (Seattle, Washington). These counties represent 4.5% of the United States’
pediatric population.

Children were eligible for enrollment if they had an illness duration of less than 14 days,
were enrolled within 48 hours of hospitalization, had at least 1 qualifying ARI sign or
symptom (eg, cough, fever, nasal congestion, or wheezing), or apparent life-threatening
event or brief resolved unexplained event. Children were excluded if they had a known
nonrespiratory cause for hospitalization, had fever and neutropenia from chemotherapy,
were admitted less than 5 days after a prior hospitalization, were transferred from another
hospital within more than 48 hours of hospitalization, were a newborn who had never been
discharged from the hospital, or were previously enrolled in the NVSN in the preceding 14
days.

Demographic and clinical data, including prematurity status, gestational age at birth,
underlying conditions, and parent-reported race and ethnicity were systematically collected
through parent/guardian interviews and medical record abstraction; underlying conditions
were abstracted from clinical notes in patients’ medical records. As available, palivizumab
receipt was verified from inpatient medical records or state immunization information
systems or, if necessary, by reviewing primary health care provider records.
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All enrolled children had midturbinate nasal swabs or throat swabs collected and tested for
RSV by real-time reverse transcription polymerase chain reaction in laboratories that support
the NVSN.11 For patients from whom specimens could not be obtained for this surveillance
activity, clinically obtained respiratory specimens were salvaged for surveillance testing.

Children were included in this analysis if they were younger than age 2 years and were
hospitalized with RSV confirmed by surveillance or clinical testing in a surveillance hospital
from December 1, 2016, to July 31, 2023. Children were excluded from this analysis if data
were not available on gestational age at birth.

Study Definitions and Statistical Analysis

Prematurity was defined as birth at less than 37 weeks gestation. Prematurity subgroups
were defined according to established criteria as extremely preterm (22 to <28 weeks), very
preterm (28 to <32 weeks), and moderate to late preterm (32 to <37 weeks).3 The moderate
and late preterm subgroups were initially assessed separately and then aggregated for

final analyses because the results for the 2 subgroups were similar. Underlying conditions
of interest identified a priori included congenital heart disease, Down syndrome, BPD,

and chronic lung disease other than BPD. BPD was defined as chronic lung disease

of prematurity or chronic obstructive lung disease (eg, BPD or bronchiolitis obliterans).
Congenital heart disease was defined as any of the following: septal defects; abnormalities
of the aortic arch; hypoplastic left heart syndrome; pulmonary atresia, tricuspid atresia, or
tetralogy of Fallot; transposition of the great arteries; other abnormalities of heart valves;
dextrocardia; double outlet right ventricle; or other congenital cardiac malformations.
Isolated patent ductus arteriosus or patent foramen ovale was not included in the definition
of congenital heart disease.

Demographic characteristics, underlying conditions of interest, and palivizumab receipt
among children hospitalized with RSV-associated ARI were summarized with descriptive
statistics and compared by prematurity status (born premature vs term) and by prematurity
subgroups (vs term) using the chi-square test or Fisher exact test for categorical variables
and the Mann-Whitney U test for median age. Testing was 2-sided and conducted at the
5% level of significance. Race and ethnicity categories were selected based on the Office
of Management and Budget Standards for Maintaining, Collecting, and Presenting Federal
Data on Race and Ethnicity. Data on race and ethnicity were collected by the NVSN to
characterize the representativeness of the analytic population and allow for evaluation of
disparities in care or health outcomes.

Poisson regression with robust variance was used to estimate adjusted relative risks (aRRs)
and 95% Cls. The aRRs of severe in-hospital outcomes were estimated by prematurity
status for all age groups combined and by chronological age and prematurity subgroups
using term children as the referent group. Separate models also compared risks in premature
children without or with BPD compared with term children; term children with BPD were
excluded from these analyses. Models were adjusted for surveillance site, palivizumab
receipt, chronological age group (all age analyses only), and underlying conditions of
interest as a composite variable (excluding in BPD models). Severe in-hospital outcomes
included (1) prolonged hospitalization at least 3 days (defined based on a median length
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of hospitalization of 2 days; IQR, 1-4 days), (2) intensive care unit (ICU) admission, and
(3) assisted ventilation, defined as intubation or noninvasive ventilation with continuous
positive airway pressure or bilevel positive airway pressure. SAS software version 9.4 (SAS
Institute, Cary, NC) was used for data analysis, Microsoft Excel and RStudio Desktop
version 2024.04.1+738 were used for figures.

Ethics Statement

A parent or guardian provided informed consent before the child’s enroliment. NVSN
activities during 2016—-2022 were reviewed and approved by the institutional review boards
at the US Centers for Disease Control and Prevention (CDC) and each participating site (45
CFR part 46 and 21 CFR part 56). NVSN activities during 2023 were reviewed by the CDC,
deemed not research, and were conducted consistent with applicable federal law and CDC
policy (45 CFR part 46.102(1)(2) and 21 CFR part 56; 42 USC §241(d); 5 USC 8552a; and
44 USC §3501 et seq).

RESULTS

Baseline Characteristics of Enrolled Children

Overall, 5844 children aged less than 2 years hospitalized with RSV were enrolled, of whom
1218 (20.8%) were premature and 4626 (79.2%) were born at term (Table 1; Supplemental
Figure 1). Among all enrolled children, the median age was 4 months (IQR, 2-11 months);
3256 (55.7%) were aged less than 6 months, and 3304 (56.5%) were male. Overall, 285 of
5844 (4.9%) children had an underlying condition of interest, including 195 (3.3%) with
congenital heart disease, 82 (1.4%) with BPD and 43 (0.7%) with Down syndrome, and 5
(<0.1%) with other chronic lung disease.

Compared with children born at term, those with prematurity were older (median age 6

vs 4 months, P<.001); similarly, a higher proportion of premature children were aged 12—
23 months (27.3% vs 21.1%) (Table 1). Premature children accounted for an increasing
proportion of hospitalized children with RSV as chronological age at hospitalization
increased from 8.8% of children aged less than 1 month to 30.1% of children aged 23
months (Figure 1). Similarly, children in more severe prematurity subgroups accounted
for a larger proportion of hospitalized premature children and all hospitalized children as
chronological age at hospitalization increased.

A larger proportion of children with prematurity had congenital heart disease (6.3% vs 2.6%,
P=.08) or BPD (6.6% vs <0.1%, P< .001) compared with children born at term, although
results did not reach statistical significance for congenital heart disease. Small proportions of
term and premature children had Down syndrome (1.1% vs 0.6%, £ =.10) and other chronic
lung conditions (0.1% vs 0.2%, P=.30). Among premature children hospitalized with

RSV, congenital heart disease, BPD, and other chronic lung conditions were more frequent
among children in more severe prematurity subgroups than in children with moderate to

late prematurity. For example, 13.4% of extremely premature children had congenital heart
disease compared with 5.1% of children with moderate/late prematurity (Supplemental
Table 1). Similarly, 50.4% of extremely premature children had BPD compared with <1%
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of children with moderate/late prematurity. Premature children with BPD made up an
increasing proportion of children hospitalized with RSV with increasing chronological age
at hospitalization (from 0% of children aged <1 month to 4.8% of children aged 23 months)
(Figure 2).

Risk of Severe In-Hospital Outcomes

Premature children hospitalized with RSV had a significantly higher risk of prolonged
hospitalization (aRR, 1.3; 95% ClI, 1.2-1.4), ICU admission (aRR, 1.2; 95% CI, 1.1-1.4),
and assisted ventilation (aRR, 1.8; 95% CI, 1.3-2.4) compared with term children (Figure
3); there were no in-hospital deaths among premature or term children. Risks for each
outcome were also largely increased across prematurity subgroups compared with children
born at term (Supplemental Figure 2 and Supplemental Table 2). When risks were examined
by chronological age at hospitalization, premature children had a higher risk of prolonged
hospitalization (aRR, 1.3; 95% ClI, 1.2-1.5), ICU admission (aRR, 1.4; 95% CI, 1.2-1.6),
and assisted ventilation (aRR, 2.0; 95% ClI, 1.4-2.8) than children born at term at younger
than age 6 months, but not at ages 6-11 months or 12-23 months, with the exception of risk
for prolonged hospitalization, which was also increased among children aged 12—-23 months
(Figure 3; Supplemental Table 3).

Among all children aged less than 2 years, premature children without BPD had
significantly greater risks of prolonged hospitalization (aRR, 1.3; 95% CI, 1.2-1.4), ICU
admission (aRR, 1.2; 95% CI, 1.1-1.4), and assisted ventilation (aRR, 1.7; 95% ClI, 1.3-2.3)
compared with term children (Figure 3 and Supplemental Table 4). However, when risks
were examined by chronological age at hospitalization, premature children without BPD had
greater risks for prolonged hospitalization and ICU admission at age less than 6 months
(@RR, 1.3; 95% CI, 1.2-1.5; aRR, 1.4; 95% CI, 1.6, respectively) when compared with
term children, but the risks for both outcomes were largely similar for children aged at least
6 months.

Among all children aged less than 2 years, premature children with BPD also had greater
risks of prolonged hospitalization (aRR, 2.0; 95% CI, 1.7-2.4) and ICU admission (aRR,
1.7; 95% CI, 1.2-2.3). When risks were stratified by chronological age at hospitalization,
premature children with BPD had increased risk for prolonged hospitalization across all
age groups (<6 months: 1.8, 95% ClI, 1.1-3.1; 6-11 months: 1.7, 95% CI, 1.3-2.3; 12-23
months: 2.1, 95% ClI, 1.6-2.6) (Figure 3).

DISCUSSION

In this multicenter analysis of more than 5000 children aged less than 2 years hospitalized
with RSV-associated ARI, children born prematurely accounted for 1 in 5 hospitalizations.
By comparison, approximately 1 in 10 children in the United States are born prematurely.12
Premature children, particularly those born at earlier gestational ages and those with BPD,
accounted for an increasing proportion of all RSV-associated hospitalizations as chronologic
age at hospitalization increased. All premature children (with and without BPD) had higher
risks of prolonged hospitalization, critical illness, and assisted ventilation when hospitalized
at age less than 6 months. Those with BPD continued to be at increased risk for prolonged
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hospitalization through age 23 months, as observed in other studies.13 Collectively, these
findings document the disproportionate burden of RSV-associated hospitalizations and
related complications in premature children and the importance of BPD as a risk factor
for severe disease outcomes beyond infancy.

Prior studies, including published reports from the NVSN,415 found that premature
children born at less than 29 weeks gestation are at increased risk of RSV-associated
hospitalization compared with term infants. However, findings in premature children born
at greater than or equal to 29 weeks have been mixed.13:16.17 Most US studies examining
prematurity as a risk factor for severe RSV disease were conducted more than a decade ago
and were retrospective analyses of medical claims or electronic health record data that may
be subject to ascertainment biases from inconsistent clinical testing for RSV.16 Fewer US
studies have examined the association between prematurity and severe in-hospital outcomes
once children are hospitalized with RSV. This analysis expands on prior studies'3-17 by
providing evidence from more recent seasons that premature children continue to account
for a large fraction of RSV-associated hospitalizations in children aged less than 2 years.
Additionally, this study documents that premature children, including those born at greater
than or equal to 29 weeks, are at increased risk of severe in-hospital outcomes at age less
than 6 months irrespective of BPD status and that prematurity with BPD remains a risk
factor for some outcomes through at least age 23 months.

BPD is one of the most common complications of premature birth and occurs with
increasing frequency at younger gestational ages and lower birth weights.1® A recent meta-
analysis found that RSV-associated hospitalization rates were approximately 20 times higher
in children with BPD than in those without BPD at age less than 5 years. The same analysis
also found that children with BPD hospitalized with RSV had a higher likelihood of ICU
admission, oxygen supplementation, assisted ventilation, and in-hospital death, although
results related to in-hospital outcomes were based on a small number of studies.1® Children
with BPD who are hospitalized with critical illness from respiratory tract infections also
have higher risks of long-term sequelae, such as reductions in lung function. Our findings
corroborate prior reports!® that BPD increases the risk for severe outcomes among children
hospitalized with RSV and underscore the importance of RSV prevention with nirsevimab
for premature children with BPD who are entering their second RSV season, as is currently
recommended in the United States.20

From 2014 through June 2023, the American Academy of Pediatrics stated that palivizumab,
the only available RSV prevention product, could be considered for premature infants

born at <29 weeks gestation in their first RSV season and children with BPD requiring
medical support in their second season. In 2023, maternal RSV vaccine and nirsevimab were
approved and recommended to protect all US infants aged less than 8 months entering or
born during their first RSV season, including premature infants born at any gestational age,
and clesrovimab was approved and recommended in 2025 as an additional option to protect
all infants in this age group. Nirsevimab is also recommended to protect certain children
aged 8-19 months in their second season, including children with BPD.20 Maternal RSV
vaccine, nirsevimab, and clesrovimab all reduce the risk of severe RSV disease in infants,20-
24 and nirsevimab efficacy has been evaluated in prelicensure trials specifically in moderate
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to late premature infants.25 In this analysis, findings that premature children account for a
sizeable proportion of RSV-associated hospitalizations in children aged less than 2 years and
are at increased risk for prolonged hospitalization, critical illness, and assisted ventilation
suggest that preventing RSV-associated hospitalizations in premature children might have
substantial impact on reducing the overall burden of complications in US children and the
associated economic costs. Further, premature children account for an increasing proportion
of RSV-associated hospitalizations with increasing chronologic age; therefore, efforts to
ensure that age-eligible children born prematurely before their first RSV season receive
nirsevimab or clesrovimab before season start will be important to protect this vulnerable

group.

Strengths of this analysis include the use of prospective surveillance with a standardized
case definition and systematic molecular testing for RSV at geographically and
demographically diverse US sites. However, several limitations should be considered when
interpreting findings. First, NVSN sites are academic medical centers that are not necessarily
nationally representative. Second, data were not collected on indicators of BPD severity,
such as chronic corticosteroid or diuretic therapy and home oxygen use, precluding analysis
of subgroups of children with more severe BPD. Third, we limited this analysis to BPD
because there was a significant difference in RSV-associated hospitalization by prematurity
status and did not explore other underlying conditions that may be of importance but did not
differ by prematurity status (ie, congenital heart disease, Down syndrome, and other chronic
lung diseases). Fourth, unmeasured confounding may have been present in multivariable
analyses.

Among a large cohort of children aged less than 2 years hospitalized with RSV-associated
ARI during 2016-2023, premature children were disproportionately represented. All
premature infants were at increased risk of prolonged hospitalization, critical illness,

and assisted ventilation compared with term children during their first 6 months of life.
Prematurity with BPD remained a risk factor for some severe in-hospital outcomes through
age 23 months. Currently recommended RSV prevention products, including maternal
RSV vaccine, nirsevimab, and clesrovimab, offer effective options for protecting premature
infants, including those who were previously ineligible for palivizumab.
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ABBREVIATIONS

ARI acute respiratory illness
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aRR adjusted relative risk
BPD bronchopulmonary dysplasia
CDC US Centers for Disease Control and Prevention
ICU intensive care unit
NVSN New Vaccine Surveillance Network
RSV respiratory syncytial virus
REFERENCES

1.

Li Y, Wang X, Blau DM, et al. ; Respiratory Virus Global Epidemiology Network; RESCEU
investigators. Global, regional, and national disease burden estimates of acute lower respiratory
infections due to respiratory syncytial virus in children younger than 5 years in 2019: a systematic
analysis. Lancet. 2022;399(10340):2047-2064. PubMed doi: 10.1016/S0140-6736(22)00478-0
[PubMed: 35598608]

. Wang X, Li Y, Shi T, et al. ; Respiratory Virus Global Epidemiology Network; RESCEU

investigators. Global disease burden of and risk factors for acute lower respiratory infections caused
by respiratory syncytial virus in preterm infants and young children in 2019: a systematic review
and meta-analysis of aggregated and individual participant data. Lancet. 2024;403(10433):1241-
1253. PubMed doi: 10.1016/S0140-6736(24)00138-7 [PubMed: 38367641]

. World Health Organization. Preterm Birth. Published May 10, 2023. Accessed October 29, 2024.

https://www.who.int/news-room/fact-sheets/detail/preterm-birth

. Hall CB, Weinberg GA, Iwane MK, et al. The burden of respiratory syncytial virus infection in

young children. N Engl J Med. 2009; 360(6):588-598. PubMed doi: 10.1056/NEJM0a0804877
[PubMed: 19196675]

. McLaughlin JM, Khan F, Schmitt HJ, et al. Respiratory syncytial virus-associated hospitalization

rates among US infants: a systematic review and meta-analysis. J Infect Dis. 2022;225(6): 1100—
1111. PubMed doi: 10.1093/infdis/jiaa752 [PubMed: 33346360]

. Figueras-Aloy J, Manzoni P, Paes B, et al. Defining the risk and associated morbidity and

mortality of severe respiratory syncytial virus infection among preterm infants without chronic lung
disease or congenital heart disease. Infect Dis Ther. 2016;5(4): 417-452. PubMed doi: 10.1007/
s40121-016-0130-1 [PubMed: 27628014]

. Anderson EJ, Krilov LR, DeVincenzo JP, et al. SENTINEL1: An observational study of respiratory

syncytial virus hospitalizations among U.S. infants born at 29 to 35 weeks’ gestational age
not receiving immunoprophylaxis. Am J Perinatol. 2017;34(1):51-61. PubMed doi: 10.1055/
5-0036-1584147 [PubMed: 27233106]

. Resch B Respiratory syncytial virus infection in high-risk infants an update on palivizumab

prophylaxis. Open Microbiol J. 2014;8(1):71-77. PubMed doi: 10.2174/1874285801408010071
[PubMed: 25132870]

. Perez A, Lively JY, Curns A, et al. Respiratory virus surveillance among children with acute

respiratory illnesses—new vaccine surveillance network, United States, 2016-2021. MMWR Morb
Mortal WKly Rep. 2022;71(40):1253-1259. PubMed doi: 10.15585/mmwr.mm7140al [PubMed:
36201373]

10. Moline HL, Tannis A, Toepfer AP, et al. ; New Vaccine Surveillance Network Product

Effectiveness Collaborators. Early estimate of nirsevimab effectiveness for prevention of
respiratory syncytial virus—associated hospitalization among infants entering their first respiratory
syncytial virus season—new vaccine surveillance network, October 2023—-February 2024.
MMWR Morb Mortal WKly Rep. 2024;73(9):209-214. PubMed doi: 10.15585/mmwr.mm7309a4
[PubMed: 38457312]

11. Toepfer AP, Amarin JZ, Spieker AJ, et al. Seasonality, clinical characteristics, and outcomes

of respiratory syncytial virus disease by subtype among children aged< 5 years: new vaccine

Pediatrics. Author manuscript; available in PMC 2026 July 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Salthouse et al.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Page 10

surveillance network, United States, 2016-2020. Clin Infect Dis. 2024; 78(5):1352-1359. PubMed
doi: 10.1093/cid/ciae085 [PubMed: 38366649]

Martin JA, Osterman MJK. Shifts in the distribution of births by gestational age: United States,
2014-2022. Natl Vital Stat Rep. 2024;73(1):1-11. PubMed

Winterstein AG, Knox CA, Kubilis P, Hampp C. Appropriateness of age thresholds for respiratory
syncytial virus immunoprophylaxis in moderate-preterm infants: a cohort study. JAMA Pediatr.
2013; 167(12):1118-1124. PubMed doi: 10.1001/jamapediatrics.2013.2636 [PubMed: 24126903]

Hall CB, Weinberg GA, Blumkin AK, et al. Respiratory syncytial virus-associated hospitalizations
among children less than 24 months of age. Pediatrics. 2013;132(2):e341-e348. PubMed doi:
10.1542/peds.2013-0303 [PubMed: 23878043]

Rha B, Curns AT, Lively JY, et al. Respiratory syncytial virus—associated hospitalizations

among young children: 2015-2016. Pediatrics. 2020;146(1):e20193611. PubMed doi: 10.1542/
peds.2019-3611 [PubMed: 32546583]

Caserta MT, Yang H, Bandyopadhyay S, et al. Measuring the severity of respiratory illness in
the first 2 years of life in preterm and term infants. J Pediatr. 2019;214:12-19.e3. PubMed doi:
10.1016/j.jpeds.2019.06.061 [PubMed: 31377041]

Stevens TP, Sinkin RA, Hall CB, Maniscalco WM, McConnochie KM. Respiratory syncytial
virus and premature infants born at 32 weeks’ gestation or earlier: hospitalization and economic
implications of prophylaxis. Arch Pediatr Adolesc Med. 2000;154(1):55-61. PubMed [PubMed:
10632251]

Jensen EA, Schmidt B. Epidemiology of bronchopulmonary dysplasia. Birth Defects Res A Clin
Mol Teratol. 2014;100(3):145-157. PubMed doi: 10.1002/bdra.23235 [PubMed: 24639412]

Chaw PS, Hua L, Cunningham S, et al. ; RESCEU Investigators. Respiratory syncytial virus-
associated acute lower respiratory infections in children with bronchopulmonary dysplasia:
systematic review and meta-analysis. J Infect Dis. 2020;222(suppl 7): S620-S627. PubMed doi:
10.1093/infdis/jiz492 [PubMed: 31825072]

Jones JM, Fleming-Dutra KE, Prill MM, et al. Use of nirsevimab for the prevention of respiratory
syncytial virus disease among infants and young children: recommendations of the Advisory
Committee on Immunization Practices—United States, 2023. MMWR Morb Mortal Wkly Rep.
2023;72(34):920-925. PubMed doi: 10.15585/mmwr.mm7234a4 [PubMed: 37616235]

Assad Z, Romain AS, Aupiais C, et al. Nirsevimab and hospitalization for RSV bronchiolitis. N
Engl J Med. 2024;391(2):144-154. PubMed doi: 10.1056/NEJM0a2314885 [PubMed: 38986058]
Kampmann B, Madhi SA, Munjal 1, et al. ; MATISSE Study Group. Bivalent prefusion F vaccine
in pregnancy to prevent RSV illness in infants. N Engl J Med. 2023;388(16):1451-1464. PubMed
doi: 10.1056/NEJM0a2216480 [PubMed: 37018474]

Moline HL, Toepfer AP, Tannis A, et al.; New Vaccine Surveillance Network

Collaborators. Respiratory syncytial virus disease burden and nirsevimab effectiveness in

young children from 2023-2024. JAMA Pediatr. 2025;179(2):179-187. PubMed doi: 10.1001/
jamapediatrics.2024.5572

Maternal/Pediatric RSV Work Group. Evidence to recommendation framework: clesrovimab. US
Centers for Disease Control and Prevention. Published June 25, 2025. Accessed on August 15,
2025. Available at: https://lwww.cdc.gov/acip/downloads/slides-2025-06-25-26/05-MacNeil-Mat-
Peds-RSV-508.pdf

Domachowske J, Madhi SA, Simdes EAF, et al. ; MEDLEY Study Group. Safety of nirsevimab
for RSV in infants with heart or lung disease or prematurity. N Engl J Med. 2022;386(9):892-894.
PubMed doi: 10.1056/NEJMc2112186 [PubMed: 35235733]

Pediatrics. Author manuscript; available in PMC 2026 July 17.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Salthouse et al.

Page 11

WHAT’S KNOWN ON THIS SUBJECT:

Prematurity is a risk factor for respiratory syncytial virus (RSV) infection and RSV
hospitalization, with some studies demonstrating varying risk by gestational age and
chronological age. Few studies have examined the association between prematurity and
risk of severe in-hospital outcomes.

WHAT THIS STUDY ADDS:

Premature children, including those born at later gestational ages, are at increased risk
of severe in-hospital outcomes at less than 6 months irrespective of bronchopulmonary
dysplasia (BPD) status; prematurity with BPD remains a risk factor for prolonged
hospitalization through 23 months.
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Gestational age in weeks
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FIGURE 1.
Distribution of term or prematurity status by month of chronological age among children

aged younger than 2 years hospitalized with respiratory syncytial virus, New Vaccine
Surveillance Network, December 1, 2016, to July 31, 2024, N = 5844. “Term” was defined
as birth at more than or equal to 37 weeks gestation. Prematurity subgroups were defined
according to the established criteria as extremely premature (22 to <28 weeks gestation),
very premature (28 to <32 weeks gestation), and moderate to late premature (32 to

<37 weeks gestation). Extremely premature children often have prolonged hospitalizations
during the first months of life, which limits detection in the New Vaccine Surveillance
Network.
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FIGURE 2.
Distribution of term or premature children with and without BPD among children aged

younger than 2 years hospitalized with respiratory syncytial virus, New Vaccine Surveillance
Network, December 1, 2016, to July 31, 2023, N = 5,844. “Term” was defined as birth at
greater than or equal to 37 weeks gestational age. “Premature” was defined as birth at less
than 37 weeks gestational age.

Abbreviation: BPD, bronchopulmonary dysplasia.
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(A)
Adjusted relative risk (95% CI)

All<2

Premature vs Term 1.3 (1.2-1.4), p=<0.001
Premature without BPD vs Term 1.3 (1.2-1.4), p=<0.001
Premature with BPD vs Term 2.0 (1.7-2.4), p=<0.001

<6 months

Premature vs Term 1.3 (1.2-1.5), p=<0.001
Premature without BPD vs Term 1.3 (1.2-1.5), p=<0.001
Premature with BPD vs Term 1.8 (1.1-3.1), p=<0.001

6-11 months

Premature vs Term 1.1 (0.9-1.3), p=0.29
Premature without BPD vs Term 1.1 (0.9-1.3), p=0.21
Premature with BPD vs Term 1.7 (1.3-2.3), p=<0.001

12-23 months

Premature vs Term 1.2 (1.0-1.4), p=0.03
Premature without BPD vs Term 1.2 (1.0-1.5), p=0.02
Premature with BPD vs Term 2.1 (1.6-2.6), p=<0.001

(B)

Adjusted relative risk (95% CI)

All<2

Premature vs Term 1.2 (1.1-1.4), p=0.003
Premature without BPD vs Term 1.2 (1.1-1.4), p=0.003
Premature with BPD vs Term 1.7 (1.2-2.3), p=0.005

<6 months

Premature vs Term 1.4 (1.2-1.6), p=<0.001
Premature without BPD vs Term 1.4 (1.2-1.6), p=<0.001
Premature with BPD vs Term 1.3 (0.5-3.3), p=0.62

6-11 months

Premature vs Term 0.9 (0.7-1.2), p=0.55
Premature without BPD vs Term 0.9 (0.7-1.2), p=0.56
Premature with BPD vs Term 1.4 (0.7-2.6), p=0.37

12-23 months

Premature vs Term 1.0 (0.8-1.4), p=0.95
Premature without BPD vs Term 1.0 (0.7-1.4), p=0.89
Premature with BPD vs Term 1.7 (1.0-2.9), p=0.04

(©)

Adjusted relative risk (95% CI)

All<2

Premature vs Term 1.8 (1.3-2.4), p=<0.001
Premature without BPD vs Term 1.7 (1.3-2.3), p=<0.001
Premature with BPD vs Term 2.3 (1.0-5.1), p=0.04

<6 months

Premature vs Term 2.0 (1.4-2.8), p=<0.001
Premature without BPD vs Term Not estimated
Premature with BPD vs Term  Not estimated

6-11 months

Premature vs Term 0.9 (0.4-2.0), p=0.82
Premature without BPD vs Term Not estimated
Premature with BPD vs Term  Not estimated

FIGURE 3.
aRR of severe in-hospital outcomes among premature vs. term children aged less than

2 years hospitalized with respiratory syncytial virus-associated acute respiratory illness,
New Vaccine Surveillance Network, December 1, 2015-July 31, 2023, N = 5844 for (A)
prolonged hospitalization, (B) intensive care unit admission, and (C) assisted ventilation.
aRR comparing the risk among premature children with term children: the “All children”
model adjusts for study site, chronological age group, presence of underlying conditions,
and palivizumab receipt. Each chronological age subgroup model adjusts for study site,
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presence of underlying conditions, and palivizumab receipt. aRR comparing the risk among
premature children without BPD and premature children with BPD with term infants:

the “All children” model adjusts for study site, age in months, and palivizumab receipt.
Chronological age subgroup models adjust for study site and palivizumab receipt. The aRR
for assisted ventilation could not be estimated for children hospitalized at age 12—-23 months
because of small sample size. aRR of assisted ventilation was not estimated separately
among premature children with and without BPD because of low numbers.

Abbreviations: aRR, adjusted relative risk; BPD, bronchopulmonary dysplasia; ICU,
intensive care unit.
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