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Abstract

Background.—We quantified the risk of respiratory syncytial virus (RSV) hospitalizations and
severe outcomes among children with neurological disorders.

Methods.—We estimated RSV-specific and RSV-associated hospitalization rates using
International Classification of Diseases, Ninth Revision (ICD-9) codes from 2 insurance claims
IBM MarketScan Research Databases (Commercial and Multi-State Medicaid) from July 2006
through June 2015. For comparison, a simple random sample of 10% of all eligible children was
selected to represent the general population. Relative rates (RRs) of RSV hospitalization were
calculated by dividing rates for children with neurological disorders by rates for children in the
general population by age group and season.

Results.—The RSV-specific hospitalization rate for children with any neurological condition
was 4.2 (95% confidence interval [CI]: 4.1, 4.4) per 1000 person-years, and the RSV-associated
hospitalization rate was 7.0 (95% CI: 6.9, 7.2) per 1000 person-years among children <19 years
of age. Among privately insured children, the overall RR of RSV hospitalization in children with
neurological disorders compared with the general population was 10.7 (95% CI: 10.0, 11.4) for
RSV-specific hospitalization and 11.1 (95% CI: 10.5, 11.7) for RSV-associated hospitalizations.
Among children in Medicaid, the RSV-specific hospitalization RR was 6.1 (95% CI: 5.8, 6.5)
and the RSV-associated hospitalization RR was 6.4 (95% Cl: 6.2, 6.7) compared with the general
population.
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Conclusions.—Our population-based study of children with neurological disorders found that
the risk of RSV hospitalization was 6 to 12 times higher among children with neurological
disorders than among the general pediatric population. These findings should be considered when
determining who should be targeted for current and future RSV interventions.

Keywords
hospitalizations; neurologic disorders; respiratory syncytial virus

Children with neurological disorders, including both neuromuscular and
neurodevelopmental disorders, have higher rates of lower respiratory tract infection (LRTI)
hospitalizations than the general pediatric population [1-3]. Several factors may contribute
to the increased risk of LRTI, such as impaired mobility, decreased muscle tone, aspiration
risk, inability to clear secretions, and likelihood of the underlying condition to be
exacerbated by infection. Respiratory syncytial virus (RSV) is a leading cause of LRTI

in children worldwide [4, 5]. Although RSV rarely causes death in the United States,

RSV causes significant morbidity in young children; RSV is associated with more than an
estimated 1.5 million outpatient visits, 500 000 emergency department visits, and 57 000
hospitalizations in children less than 5 years of age each year [6].

Quantifying the risk of severe RSV infections among children with neurological disorders
has been difficult due to low prevalence of these conditions. Studies have shown higher
rates of RSV-associated hospitalizations in children with Down syndrome compared with
the general population [7-9]. Studies have also shown that children with neuromuscular
disease hospitalized with RSV have more severe clinical outcomes than children without
neuromuscular disease [10].

Currently, there is a monoclonal antibody product, palivizumab, that is recommended

to prevent RSV hospitalization in certain high-risk populations [11]. The Committee on
Infectious Diseases (COID) recommends that children below 1 year of age with neurological
disorders be considered for palivizumab prophylaxis if their ability to “clear secretions from
the upper airway because of ineffective cough” is impaired [11]. There are also several
vaccines and monoclonal antibodies that are under development [12]. Estimating the burden
of RSV in high-risk populations, including children with neurological disorders, has been
identified as a priority in order to inform policies regarding potential new interventions [11,
13].

We sought to quantify the risk of severe RSV infections among children with neurological
disorders. We used data from national insurance claims to calculate RSV hospitalization
rates among children with neurological conditions and compared them with RSV
hospitalization rates in all children.

METHODS

We analyzed insurance claims from 2 IBM MarketScan Research Databases (Commercial
and Multi-State Medicaid) from July 2006 through June 2015. These MarketScan Databases
contain de-identified person-level US healthcare claims from large employers, health plans,
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and Medicaid programs. Data include inpatient and outpatient claims as well as annual
enrollment records. As of 2015, there were approximately 28 million individuals nationwide
contributing to the Commercial Database and 13 million individuals from 10 to 13 states in
the Medicaid Database.

We defined the annual surveillance year as July 1 through June 30 of the following year.
Children were included if they were <19 years of age as of July 1 of the surveillance

year and enrolled in their insurance plan for at least 1 month that surveillance year

as well as 1 month during the preceding surveillance year. A child was considered to

have a neurological condition if he/she had at least 1 inpatient or outpatient visit with

an International Classification of Diseases, Ninth Revision (ICD-9) code identifying a
neurological condition during the preceding surveillance year (Supplementary Appendix
Table 1). Patients with multiple or missing birth years or sexes within a season were
excluded from analyses. Neurological disorders were categorized into groups by 1CD-9
codes, which is similar to the approach used by Havers et al [1] (Supplementary Appendix
Table 1). We used additional diagnoses as markers of severity (Supplementary Appendix
Table 2). Children were counted for multiple surveillance years if they met eligibility criteria
multiple years.

We estimated 2 separate RSV hospitalization rates: RSV-specific and RSV-associated. The
RSV-specific rate included only RSV-specific discharge diagnosis codes (Supplementary
Appendix Table 3). The RSV-associated rate was estimated using the RSV-specific discharge
diagnosis codes plus the percent of laboratory-confirmed RSV-positive children with non-
RSV-specific bronchiolitis (38%) and pneumonia (26% and 7% among children aged

<5 years and =5 years, respectively) discharge diagnosis codes during November to

April estimated from a population-based surveillance system for the years 20162019

(New Vaccine Surveillance Network, unpublished data). Patients with both a bronchiolitis
and pneumonia diagnosis code listed were categorized having as a bronchiolitis-related
hospitalization. Hospitalizations with diagnosis codes in any position in the discharge record
were included. Hospitalizations within 14 days of a previous RSV-associated hospitalization
were not considered unique events.

For patients with RSV-associated hospitalizations, we used revenue codes associated with
an intensive care unit (ICU) to describe the percentage of patients with an ICU stay
(Supplementary Appendix Table 4) [14]. In addition, we used a discharge status code
(20—Died) to estimate the proportion of patients who died during their RSV-associated
hospitalization.

Since only birth year was available, age was defined as year of age at the start of the
surveillance year. We calculated the prevalence of neurological disorders and severity
indicators by the number of children with each condition out of the number of unique
patients <19 years of age each surveillance year. Patients could have multiple neurological
conditions. We calculated RSV hospitalization rates using person-years, defined as the
amount of time, by month, that each child was enrolled in the insurance plan during the
study period. RSV hospitalization rates were calculated with and without epilepsy and
recurrent seizures in order to assess the impact of removing the most common disorders. We
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also calculated RSV hospitalization rates for those with at least 1 neurological disorder and
a marker of severity defined as the presence of scoliosis, intellectual disability, deafness, or
blindness/low vision [1].

For comparison, a simple random sample of 10% of all children meeting the same
enrollment criteria as described for those with a neurological condition was selected

to calculate RSV hospitalization rates in the general population. Relative rates (RR) of
hospitalization due to RSV were calculated by dividing RSV hospitalization rates for
children with neurological disorders by RSV hospitalization rates for children in the general
population by age group and season. RR 95% confidence intervals (Cls) were calculated
using approximation using the fsmb R package [15].

We used a logistic model to estimate the odds of RSV-specific hospitalizations in children
with neurological disorders compared with those without, adjusting for diagnosis of chronic
lung disease, congenital heart disease, prematurity <35 weeks, and age <2 years (see
Supplementary Appendix Table 5) [16, 17]. We combined the cohort of children with
neurological disorders and the simple random sample in each database, and, to reduce data
size and correlation of observations, randomly included 1 RSV season among children
enrolled for multiple seasons.

Prevalence of Neurological Conditions

Overall, there were 563 135 (0.7%) children with neurological disorders in the Commercial
Database and 439 845 (1.3%) in the Medicaid Database during the study period (Table 1).
Forty-six and 185 were excluded from the analyses due to multiple or missing birth years

or sexes, respectively. Among all patients with neurological disorders, epilepsy and recurrent
seizures were the most prevalent conditions (50.0%). The next most frequent neurological
conditions were cerebral palsy (23.7%) and neural tube defects (20.5%) (Table 2). Twenty-
two percent of children with a neurological disorder had at least 1 severity indicator
(Supplementary Appendix Table 6). Overall, scoliosis was the most prevalent severity
indicator (9.0%). Intellectual disability was more prevalent in the Medicaid population
(14.8%) than the Commercial population (2.7%).

Rates of Hospitalizations Among Children With Neurological Conditions

RSV-specific hospitalization rates for children with neurological conditions were 4.2 (95%
Cl: 4.1, 4.4) per 1000 person-years, and RSV-associated hospitalization rates were 7.0
(95% CI: 6.9, 7.2) per 1000 person-years among children <19 years of age (Table 3).
Children enrolled in Medicaid consistently had higher rates than privately insured children
(Supplementary Appendix Table 7). The RSV-specific and RSV-associated hospitalization
rates including data from both sources were 1.2 to 1.6 times higher, respectively, when
children with only epilepsy and recurrent seizures were excluded from the analysis
compared with when they were included (data not shown).

RSV hospitalization rates varied by the type of neurological disorder (Table 3;
Supplementary Appendix Table 7). Children with traumatic brain injury had the highest
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rate of both RSV-specific and RSV-associated hospitalization at 12.5 (95% CI: 10.8, 14.4)
and 20.9 (95% CI: 18.6, 23.3) per 1000 person-years, respectively. The second highest

rate of hospitalization was in children with chromosomal abnormalities with an RSV-
specific hospitalization rate of 10.3 (95% CI: 9.7, 10.9) per 1000 person-years and an RSV-
associated hospitalization rate of 16.7 (95% CI: 15.9, 17.5) per 1000 person-years. Of the
children with chromosomal abnormalities, 84% were characterized as Down Syndrome, with
an RSV-specific hospitalization rate of 9.7 (95% ClI: 9.1, 10.4) per 1000 person-years and
an RSV-associated hospitalization rate of 15.6 (95% CI: 14.8, 16.5) per 1000 person-years.
The next highest rates occurred in children with metabolic disorders. The most prevalent
neurological disorder, epilepsy and recurrent seizures, had the lowest rate of RSV-specific
and RSV-associated hospitalizations with rates of 3.2 (95% CI: 3.0, 3.3) and 5.5 (95% CI:
5.3, 5.7) per 1000 person-years, respectively. Rates of RSV hospitalizations among children
with neurological disorders excluding epilepsy can be seen in Supplementary Appendix
Table 8. Children with neurological disorders who had at least 1 severity indicator had
higher rates of RSV hospitalization compared with children with no severity indicators
(Table 4).

Comparison of Rates Among Children With Neurological Conditions to the General
Pediatric Population

In the general population, among the privately insured children, the RSV-specific
hospitalization rate was 0.3 (95% CI: 0.29, 0.32) per 1000 person-years and the RSV-
associated hospitalization rate was 0.5 (95% CI: 0.47, 0.51) (Table 5). Among Medicaid
enrollees, the RSV-specific hospitalization rate was 0.9 (95% CI: 0.84, 0.91) per 1,000
person-years and the RSV-associated hospitalization rate was 1.3 (95% Cl: 1.29, 1.37)
(Table 6).

Among privately insured children, the overall RR of RSV hospitalizations in children with
neurological disorders compared with the general population was 10.7 (95% ClI: 10.0,

11.4) for RSV-specific hospitalizations and 11.1 (95% CI: 10.5, 11.7) for RSV-associated
hospitalizations (Table 5). Among children in Medicaid, comparing those with neurological
disorders to the general population, the RSV-specific hospitalization RR was 6.1 (95% CI:
5.8, 6.5) and the RSV-associated hospitalization RR was 6.4 (95% CI: 6.2, 6.7) (Table 6).

Children <1 year of age had the highest rates of RSV hospitalizations, both among children
with neurological disorders and among the general population (Table 5 and Table 6). Among
the privately insured children <1 year of age with neurological disorders, the rate of an RSV-
specific hospitalization was 24.2 (95% CI: 20.9, 27.8) per 1000 person-years (compared
with 5.3 [95% CI: 4.8, 5.7] in the general population). The rate of an RSV-associated
hospitalization rate was 35.8 (95% CI: 31.8, 40.2) per 1000 person-years (compared with
7.0 [95% CI: 6.5, 7.5] in the general population) (Table 5). In Medicaid, children <1 year

of age with neurological disorders had an RSV-specific hospitalization rate of 32.8 (95%

Cl: 29.1, 36.8) per 1000 person-years (compared with 8.8 [95% CI: 8.2, 9.4] in the general
population) and an RSV-associated hospitalization rate of 45.3 (95% CI: 40.1, 50.0) per
1000 person-years (compared with 11.4 [95% CI: 10.7, 12.0] in the general population)
(Table 6).
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The RR of RSV hospitalization among children with neurological disorders compared with
the general population increased with age, and the RR was highest in children aged 10—

18 years (Table 5 and Table 6). In the Commercial Database, children with neurological
disorders aged 10-18 years had an RSV-specific hospitalization rate that was 39.0-fold
higher (95% CI: 28.0, 54.3) and an RSV-associated hospitalization rate that was 45.8-fold
(95% ClI: 37.7, 55.6) higher than children in the general population (Table 5). Children in
Medicaid with neurological disorders aged 10-18 years had an RSV-specific hospitalization
rate that was 23.0-fold higher (95% CI: 15.8, 33.5) and an RSV-associated hospitalization
rate that was 16.1-fold (95% ClI: 13.4, 19.3) higher than hildren in the general population
(Table 6).

Other Risk Factors and Severity of lliness

Among children with neurological disorders in the Medicaid population, 33.1% had an ICU
stay and 1.3% died during the RSV-associated hospitalization. This percentage of severe
illness and death was higher than the general Medicaid pediatric population, of which 13.2%
had an ICU stay and 0.2% died during the RSV-associated hospitalization.

Similarly, 34.4% of children with neurological disorders in the Commercial Database had an
ICU stay during their RSV-associated hospitalization, and 1.1% died, compared with 14.0%
of the general pediatric population who had an ICU stay and 0.03% died.

After adjusting for chronic lung disease, congenital heart disease, prematurity, and age,
children with neurological disorders in the Commercial database had an odds of 6.0 (95%
Cl: 5.5, 6.6) times compared with children without neurological disorders of having an
RSV-specific hospitalization. In the Medicaid database, after the same adjustments, children
with neurological disorders had an odds of 4.6 (95% CI: 4.3, 5.1) times that of children
without neurological disorders of having an RSV-specific hospitalization. For full model
results, see Supplementary Appendix Table 9.

DISCUSSION

Our population-based study of children with neurological disorders found that the risk of
RSV hospitalizations was substantially higher among children with neurological disorders
than that of the general pediatric population. Overall, children with neurological disorders
had 6 to 11 times more RSV-specific hospitalizations and 6 to 10 times more RSV-
associated hospitalizations than children in the general population. Rates were higher across
a broad spectrum of neurological disorders. Having an indicator of a severe neurological
disorder further increased the risk of hospitalization. ICU admission and risk of death

were also higher among children with neurological disorders as compared with the general
population. After adjusting for known risk factors RSV hospitalizaitons, including chronic
lung disease, congenital heart disease, and prematurity, children with neurological disorders
had increased odds of having an RSV-specific hospitalization. Knowing who is at risk for
severe RSV infections is important for targeting current and future interventions.

A previous study used a similar approach to estimate the risk of all respiratory infection-
related hospitalizations in children with neurological disorders [1]. That study found that
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children with at least 1 neurological disorder had 5 to 7 times higher rates of hospitalization
for respiratory infections than the general population. Another study found that children
with neurological and neuromuscular disorders had an odds of 6.6 of respiratory failure
associated with influenza compared with children without [18]. Similar to the Havers

et al [1] study, we found that the RR comparing RSV hospitalizations in children with
neurological disorders to RSV hospitalizations in the general population increased with age.
Children <1 year of age had the highest rates of hospitalizations both among the general
population and among children with neurological disorders. However, the RRs comparing
RSV hospitalizations among children with neurological disorders and the general population
increased with increasing age. In fact, rates of RSV hospitalizations among children with
neurological disorders =5 years of age were higher than rates in the general population for
those 2—4 years of age. This finding suggests that while RSV typically causes severe disease
in young children, RSV causes severe disease across a broader age spectrum among those
with neurological disorders.

Few studies have specifically examined RSV hospitalization rates in children with
neurological disorders, but findings have consistently shown a higher risk among this
population. A recent review found that children with Down syndrome had 8.69 higher
odds of RSV hospitalization compared with controls [19]. In our study, children with
chromosomal abnormalities, for which Down Syndrome comprised 84%, had one of the
highest rates of RSV hospitalization, and the rate of RSV-specific or RSV-associated
hospitalization was 13 to 30 times higher compared with the general population. Our
study expanded on these findings by providing RSV hospitalization rates for other specific
diagnoses. Children with traumatic brain injuries and metabolic disorders in addition to
those with chromosomal abnormalities had among the highest rates of RSV hospitalizations.
Children with epilepsy, the most prevalent neurological disorder, had the lowest rates

of RSV hospitalizations among those with neurological disorders, although their RSV
hospitalization rate was more than 5 times higher than that of the general pediatric
population.

The use of 2 national databases captured a large, diverse population. Children enrolled in
Medicaid had higher rates of RSV hospitalization than children enrolled in private insurance,
both in the general population and in the neurological disorder cohort. This finding is
consistent with previous studies and suggests that Medicaid and private insurance reflect
different populations [1, 20, 21]. Medicaid provides insurance to low-income families as
well as those with certain types of disabilities and more severe disabilities. In addition, low
income, low education, and lack of support network may contribute to the observed higher
rates of hospitalization among the Medicaid population [20, 21].

Our study has several limitations. Discharge diagnosis codes may be inconsistent or
inaccurate in identifying specific neurological conditions. Due to our inclusion criteria
requiring enrollment at least 1 month during the previous surveillance year, we may have
missed many of the children <1 year of age in our analysis. Since RSV hospitalization
rates are highest among infants <2 months of age [22], rate estimates among children <1
year of age likely underestimate the true rate of RSV hospitalization. We relied on clinical
coding without laboratory confirmation to determine RSV hospitalizations. We did limit
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the analysis of the nonspecific RSV codes to the part of the year when RSV detections

are highest [23]. By including both RSV-specific and RSV-associated hospitalization rates,
we aimed to provide a realistic range of hospitalizations due to RSV. Lastly, children with
neurological disorders may be more likely to be hospitalized, regardless of respiratory
disease, which may cause an admission bias resulting in higher rates of hospitalization
among children with neurological disorders and not more severe disease. However, when we
examined ICU admission and death, we also saw more severe diseases among children with
neurological disorders.

Previous studies were not able to look at the risk of RSV hospitalizations in children

with neurological disorders since these disorders are relatively rare. Using large national
databases, we found that children with a broad range of neurological disorders have very
high rates of RSV hospitalization, especially among the youngest age groups. Although
rates were highest in the youngest age groups, RRs comparing children with neurological
conditions to those in the general population rose with age. These findings may be valuable
when considering interventions in high-risk populations. Additionally, they may guide future
decisions about the use of monoclonal antibodies and vaccines that are under development.

Supplementary Material
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Financial support.

This work was supported by Centers for Disease Control and Prevention.

Disclaimer.
The findings and conclusions in this presentation are those of the authors and do not necessarily represent the views
of the CDC.

References

1. Havers F, Fry AM, Chen J, et al. Hospitalizations attributable to respiratory infections among
children with neurologic disorders. J Pediatr 2016; 170:135-41 e1-5. [PubMed: 26687576]

2. Inal-Ince D, Savci S, Arikan H, et al. Effects of scoliosis on respiratory muscle strength in patients
with neuromuscular disorders. Spine J 2009; 9(12):981-6. [PubMed: 19819188]

3. Singh G, Behrman AL, Aslan SC, et al. Respiratory functional and motor control deficits in children
with spinal cord injury. Respir Physiol Neurobiol 2018; 247:174-80. [PubMed: 29107737]

4. Shi T, McAllister DA, O’Brien KL, et al. Global, regional, and national disease burden estimates
of acute lower respiratory infections due to respiratory syncytial virus in young children in 2015: a
systematic review and modelling study. Lancet 2017; 390(10098):946-58. [PubMed: 28689664]

5. Nair H, Nokes DJ, Gessner BD, et al. Global burden of acute lower respiratory infections due to
respiratory syncytial virus in young children: a systematic review and meta-analysis. Lancet 2010;
375(9725):1545-55. [PubMed: 20399493]

6. Hall CB, Weinberg GA, lwane MK, et al. The burden of respiratory syncytial virus infection in
young children. N Engl J Med 2009; 360(6):588-98. [PubMed: 19196675]

7. Stagliano DR, Nylund CM, Eide MB, Eberly MD. Children with Down syndrome are high-risk for
severe respiratory syncytial virus disease. J Pediatr 2015; 166(3):703-9 e2. [PubMed: 25596098]

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2024 April 26.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rose et al.

Page 9

8. Sanchez-Luna M, Medrano C, Lirio J, Group R-S. Down syndrome as risk factor for respiratory

syncytial virus hospitalization: a prospective multicenter epidemiological study. Influenza Other
Respir Viruses 2017; 11(2):157-64. [PubMed: 27611835]

9. Zachariah P, Ruttenber M, Simoes EA. Down syndrome and hospitalizations due to respiratory

10

11.

12.

13.

14.

15.

16

17.

18.

19.

20.

21.

22.

23.

syncytial virus: a population-based study. J Pediatr 2012; 160(5):827-31 el. [PubMed: 22177993]

. Wilkesmann A, Ammann RA, Schildgen O, et al. Hospitalized children with respiratory syncytial

virus infection and neuromuscular impairment face an increased risk of a complicated course.
Pediatr Infect Dis J 2007; 26(6):485-91. [PubMed: 17529864]

American Academy of Pediatrics Committee on Infectious Diseases; American Academy of
Pediatrics Bronchiolitis Guidelines Committee. Updated guidance for palivizumab prophylaxis
among infants and young children at increased risk of hospitalization for respiratory syncytial
virus infection. Pediatrics 2014; 134(2):415-20. [PubMed: 25070315]

PATH. RSV Vaccine and mAb Snapshot. Accessed January 21, 2020. https://path.org/resources/
rsv-vaccine-and-mab-snapshot/

Kim L, Rha B, Abramson JS, et al. Identifying gaps in respiratory syncytial virus disease
epidemiology in the United States prior to the introduction of vaccines. Clin Infect Dis 2017;
65:1020-5. [PubMed: 28903503]

Bolge SC, Kariburyo F, Yuce H, Fleischhackl R. Predictors and outcomes of hospitalization for
influenza: real-world evidence from the United States Medicare population. Infect Dis Ther 2020;
10:213-28. [PubMed: 33108613]

Nakazawa M, Nakazawa MM. Package “fmsb.” 2019. Accessed 2 January, 2020. https://cran.r-
project.org/web/packages/fmsb/fmsh.pdf

. Chang RK, Chen AY. Impact of palivizumab on RSV hospitalizations for children with
hemodynamically significant congenital heart disease. Pediatr Cardiol 2010; 31:90-5. [PubMed:
19915892]

Weisman L. Populations at risk for developing respiratory syncytial virus and risk factors for
respiratory syncytial virus severity: infants with predisposing conditions. Pediatr Infect Dis J 2003;
22(2 Suppl):S33-7; discussion S7-9. [PubMed: 12671450]

Keren R, Zaoutis TE, Bridges CB, et al. Neurological and neuromuscular disease as a risk factor
for respiratory failure in children hospitalized with influenza infection. JAMA 2005; 294:2188-94.
[PubMed: 16264160]

Beckhaus AA, Castro-Rodriguez JA. Down syndrome and the risk of severe RSV Infection: a
meta-analysis. Pediatrics 2018; 142(3):€20180225.

Greenbaum AH, Chen J, Reed C, et al. Hospitalizations for severe lower respiratory tract
infections. Pediatrics 2014; 134:546-54. [PubMed: 25113302]

Brandon GD, Adeniyi-Jones S, Kirkby S, Webb D, Culhane JF, Greenspan JS. Are outcomes

and care processes for preterm neonates influenced by health insurance status? Pediatrics 2009;
124(1):122-7. [PubMed: 19564291]

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):e341-8. [PubMed: 23878043]
Rose EB, Wheatley A, Langley G, Gerber S, Haynes A. Respiratory syncytial virus seasonality

— United States, 2014-2017. MMWR Morb Mortal Wkly Rep 2018; 67(2):71-6. [PubMed:
29346336]

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2024 April 26.


https://path.org/resources/rsv-vaccine-and-mab-snapshot
https://path.org/resources/rsv-vaccine-and-mab-snapshot
https://cran.r-project.org/web/packages/fmsb/fmsb.pdf
https://cran.r-project.org/web/packages/fmsb/fmsb.pdf

Page 10

(6709) STTEEL T (8'55) 9¢ev Sve (T'19) v€6 9T0 ¥ (L%5) G9L L0€ % ‘N 3l
(Lov) 8TT G8E T (7'ev) 966 06T (T'vS) esv 8ve v (z'28) €16 €62 81-0T
(0'62) TS¥ 586 (9'82) ve8 52T (T'92) cze 8v0 ¢ (€'92) 892 8¥T 6-G
(9°6T) 22T 899 (581) ¥¥S 18 (6'€T) 2€C €60 T (zy1) LTT 08 vz
(T2) ete 2ve (T'2) 98e 1€ (z'v) 666 9¢€ (7'g) 25 08 T
(9°¢) 608 02T (e'2) 580 0T (8'1) 9vL 2T (8'1) S0z 0T >

% ‘N sdno.b aby
(00T) €98 TOV € (ooT) Sv78 6EY (00T) 762 658 £ (00T) GET €95 [el0L

a|dwes wopuey WsIP|IYD J0 'ON  UOHIPUOD [ed1BO[0INON UM USIPIYD JO ON  9jdwes wopuey WPy 0 ON  UOHIPUOD [ed1B00NON UMM USIPIIYD JOON  d1SIIdeeyD

(622 8T0 V€ = N) PredIps N (€88 265 82 = N) [eRBWWOD

Rose et al.

(ST0Z—9002) Seseqereq predlpajl pue [e1aJswiiod ui uoleindod Apnis Jo sonsueioeeyd

‘TalqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2024 April 26.



Page 11

Rose et al.

'sdnoJf [earbojolnau Jo suoniulap Joy T ajqel xipuaddy Aseuswsjddng wwmm

(9'1) vev 9T ('1T) ¥9€9 (8'1) 020 0T S9SESSIP UoINaU J0JOIN
(LT 9tP LT (6'T) TOEB (9T) 5116 Ainfur uresq onewine |
(8'T) 00L LT (1) 9182 (8'T) ¥8T 0T WIaISAS SNOAJBU [BAUSI BY) JO SASEasIP aAITRIaUabap JaU10 pue [eigaled
() 2oL 12 (6'T) 88Y8 (e vieer JUSWAJOAUT JeNISNW/0IN3U )M SI3PIOSIP d1|0geIsIN
(€2) 560 €¢ (T°2) €826 (we)erLer sa1ydousAp Jeinasniy|
(0'zm) oLy 0zt (z'zT) 689 €5 (6'7T) T8 99 SOII[BWLIOUGE [BWOSOWOIYD
(5'02) 296 502 (7'02) 259 68 (2'02) sog 9TT $1089p 8qN} [eINN
(2€2) 955 L€2 (8'62) 912 TET (6'87) ovE 90T Ased [eigased
(0°08) 996 T0S (T'87) 085 TT2Z (5'75) 986 682 saInzIss Jualindal pue Asdajid3
(00T) 086 200 T (001) Sv8 6EY (00T) GET €95 1le18n0
(%) N ‘seseqered yiog (%) N ‘Preaip N (%) N ‘el jowwod dnoio

2(ST02-9002) Saseqeieq PIealpajl pue [eI2Jswwwo sy ul pajjoiul ualpjiyd Buowy siapiosiq [ea16ojoinapN 10 adusjenald

Author Manuscript

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2024 April 26.



Page 12

Rose et al.

A gz pabe asoyy Buowre 9,/ pue A G> pabe uaip|iyd Buowe (T°08 Bulpn|oxs 987—08Y) Sepod eluownaud Jo 9,9z pue suolrezijendsoy (TT'991 Buipnjaxa T°99y) S|

'SuoSess ASY ajdnnw Joy erad Aupiqibijs 1ew Asyl 1 sawn ajdnjnw psjunod aq Aew uRIpIYD,

‘|1idy/ puB JaGWIBAON USBMIS(

01Y2U0Iq JO %GE SAPN|OUI 81el uﬁw:._u,qn

'sieak-uostad Q00T Jod sares :o_ymN__S_%on

"SNUIA [enAouAs A101eidsal 'ASY [eAI8IUI 99UBPIUOD ‘| SUOIBIASIGOY

(L's'e9) g
(6'6'0'6) ¥'6
(71 °L°0T) 52T
(Z1T'20T) 21T
(e€T'e0T) L'TT
(0sT'eTT) 0°ET
(LsTzen) et
(521 '6°ST) 29T
(e'€2 '9'8T) 6'0C
(zr'69) 0L

(ee'oe)ee 886 TEY
(2519 ¥s 690 80T
(08'¢'9) 99 V6T ¥1
(TL'v9) L9 €8T 9T
(08'99) L9 €€6 6T
(06'29) G2 0€T ST
(96'6'9)¢'8 08Y 8T
(60T ‘2'6) €0T €0v ¥0T
(7'vT '8'0T) 52T 2eL VT
Wy Tv) ey 26T 198

0'LT
¢'9€
0ve
9'9¢
L'6¢
v'ie
eve
8'¢ce
€Te
8'T¢

$3INZI18S JUa1INJaJ pue Asdajidg

Ased [eigaia)

S9SBasIP U0IN3U JOIOIN

S10848p agn] [eInaN

saiydosAp Jenasniy

WA)SAS SNOAJBU [eA]UD B} JO SaSeasIp anljelauafiap Jaylo pue [egaia)
JUBLIBAJOAUL JBJNISNLL/0IN3U YIM SIBPIOSIP 91]0geIBIN

S3}1[BWIOUTE [BWOSOWOIYD

Ainfur uresq onewnes |

uon1puod [eaibojoinau Auy

(12 %56) qedTed PRIRICSSY-ASY

(12 %s6) eoled oJ1090S-ASH SIBA-UCSIB]  Jo1edipu| A11BMSS UM %

(5086 200 T = N) €@ peulquiod

suonIpuoD

Author Manuscript

Japuosi@ Jo adAL Aq siapiosiq [ea160]0INaN YUAA UaIp[IyD JO saley uonezijeldsoH ASYH

‘€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Pediatric Infect Dis Soc. Author manuscript; available in PMC 2024 April 26.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Rose et al. Page 13

Table 4.

RSV Hospitalization Rates of Children With Neurological Disorders by Severity Markers

Both Databases (N = 1 002 980)

Severity Indicator Among Neurological Cohort  Person-Years RSV-Specific Rate? (95% Cl)  RSV-Associated Rate®b (95% ClI)

No severity indicator 672 563 3.2(3.1,33) 5.3(5.1,5.5)

At least 1 severity indicator 191 629 7.8(7.4,8.2) 13.2 (12.6, 13.7)
Scoliosis 78 866 7.9(7.3,8.5) 13.8 (13.0, 14.7)
Intellectual disability 72 356 6.1(5.5,6.7) 10.8 (10.1, 11.6)
Deafness 55723 11.4 (105, 12.3) 18.9 (17.7, 20.0)
Blindness/low vision 14 234 12.4(10.7, 14.4) 20.8 (18.5, 23.3)

Abbreviations: ClI, confidence interval; RSV, respiratory syncytial virus.
a T
Hospitalization rates per 1000 person-years.

bAdjusted rate includes 38% of bronchiolitis (466.1 excluding 466.11) hospitalizations and 26% of pneumonia codes (480-486 excluding 480.1)
among children aged <5y and 7% among those aged =5 y between November and April.
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