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Abstract

Results

Novel investigative tools help characterize host and viral genetic contributions to disease severity in pediatric viral
respiratory infections. However, a validated scoring system for quantifying illness severity is needed to properly
contextualize results. Existing scoring systems are outdated, invalidated and underpowered. We sought to develop such
a scoring system to quantify severity of illness in children hospitalized with viral respiratory infections. Such a scoring
system may be useful to clinicians in assessing disease severity and researchers requiring a quantitated assessment of
illness severity.
Children hospitalized with viral respiratory infections were prospectively enrolled over two years (n=445), with 51
clinical variables extracted from the medical record. Seven variables that significantly correlated with each other were
combined into a disease severity index. For a validation comparison, disease severity of a random subset of patients was
assessed by 8 pediatricians. Mixed model regression analyses compared clinician-scored disease severity with the
scoring system. Akaike Information criteria and coefficients of determination (R2) ranked severity indices. Clinician
scores of disease severity averaged 6.2 (SD=2.2, range 1-10). A scoring system using 7 variables with 7 levels of exposure
for each variable produced the lowest AIC (0.00, R2 = 0.70 for predicting clinician-scored disease severity after
adjustment for rater effects, p<0.0001). A 7-variable scoring system quantifying disease severity in pediatric viral
respiratory infections correlates well with clinician assessment, and may advance the study of such infections.

• Out of 579 potential subjects approached, 445 were enrolled (76.9% consent rate), of which
250 (56.2%) were male and 195 (43.8%) were female. The mean age of subjects was 2.40 years
(median=1.2 years, inter-quartile range=0.4–3.2).
• A majority (65.8%) of subjects had no past medical history. The most frequent medical
problems were asthma (12.8%), prematurity (9.7%, defined as birth between 24-34 weeks’
gestation), and chronic lung disease (7.6%).
• Clinician scores of disease severity averaged 6.2 (SD = 2.2, range 1-10). A scoring system using 7
variables with 7 levels of exposure per variable produced the lowest AIC (0.00, R2 = 0.70 for
predicting clinician-scored disease severity after adjustment for rater effects, p<0.0001).

Table 1: Racial Demographics (n = 445)
Race

• Viral respiratory infections are universal illnesses caused by many different viral strains and are
highly prevalent in young children.
• Novel investigative tools, such as whole genome sequencing, offer promise of identifying gene
determinants of disease severity, which help characterize host and viral genetic contributions
to severity of illness.
• A validated scoring system for quantifying illness severity is needed to contextualize results.
• Limitations of existing scoring systems in the literature:
• Do not reflect novel changes in clinical care over time, such as early discharge rates,
access to home health care, improved ICU care, and medical technological advancement
• Limited to only one viral season
• Few to no raters of disease severity
• Exclusion of children with underlying comorbidities
• Development of a scoring system for a specific viral strain (e.g. RSV patients only)
• Limited age range of subjects and small sample sizes
• Frequently cited studies used as gold standards in scoring system development presented
many of the aforementioned limitations
• Overall: limited generalizability and practicality, invalidated, underpowered, and outdated
• A new scoring system that is generalizable and reflects modern medical practice is needed. We
sought to develop such a scoring system to quantify severity of illness in children hospitalized
with viral respiratory infections.

Number

Percent

White/Anglo

289

64.9

American Indian/Alaskan Native

95

21.3

Black/African American

15

3.4

Asian

7

1.6

Hispanic/Latino

1

0.2

Other

3

0.7

Decline to answer

35

7.9

Categories
per clinical
variable

r2

r2 adjusted
for raters

p-value

3

0.499

0.671

<0.0001

4

0.461

0.662

<0.0001

5

0.486

0.680

<0.0001

6

0.483

0.684

<0.0001

7

0.509

0.700

<0.0001

8

0.491

0.687

<0.0001

9

0.480

0.685

<0.0001

10

0.484

0.691

<0.0001

Conclusions
• We developed a novel, validated scoring system for pediatric viral respiratory infections.
• To our knowledge, this is the first such scoring index and the largest dataset comprising 445
pediatric patients with viral respiratory infections.
• The scoring index using 7 variables and 7 levels of exposure produced an R2 of 0.7 at a p-value
of <0.0001. The correlation coefficient of 0.7, given the inherent subjectivity and difficulty
involved in defining illness severity, performed and correlated well with our clinician-assessed
gold standard.
• The patients had variable characteristics regarding age and comorbidities, making the results
more generalizable toward a wider population. In addition, we included multiple respiratory
seasons to allow for varied viral virulence by year, as well as multiple different viruses and
strains which, again, increases generalizability.
• Limitations:
• Pediatric inpatients only
• Single institution in one geographic region of the country allows for potentially
undetected confounders and differing viral serovars based on climate, weather, and
socioeconomic factors
• In summary, we developed a 7-variable validated universal scoring index for pediatric viral
respiratory infections for use by clinicians and researchers.

Figure 1: Distribution of Viral Isolates
(2015 – 2017)
Percentage of Isolates

Introduction

Table 3: Results

45
40
35
30
25
20
15
10
5
0

References

Methods

•

• Children hospitalized with viral respiratory infections were prospectively enrolled over a 2-year
period from March 2015 to March 2017.
• Children were required to present with 2 of the following clinical findings to be eligible:
rhinorrhea or nasal congestion, cough, fever, increased work of breathing, hypoxia or sore
throat, and no obvious alternative etiology.
• 51 clinical variables from each subject were extracted from the medical record and entered
into a REDCap database.
• Seven variables that significantly correlated with each other (p<0.001) were combined into a
disease severity index: (duration of hospital/ICU stay, oxygen and high flow nasal cannula
(HFNC) use, intubation, maximum nasal cannula and HFNC oxygen requirement).
• For validation comparison, sampling algorithms selected a subset of 96 patients whose disease
severity would be randomly assessed by 8 pediatricians in blocks of 12.
• Severity was scored on a scale of 1-10. Mixed model regression analyses compared clinicianscored disease severity with the scoring system.
• Akaike Information criteria (AIC) and coefficients of determination (R2) ranked severity indices.

•
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Table 2: Distributions of clinical variables in total sample (n = 445)
Frequency of
positive clinical
values

Distribution of
positive clinical values

N

(%)

Median Min

Days with HFNC (d)

196

(44.0)

3.0

Duration of Hospitalization (d)

445

(100.0)

Duration of Intubation (d)

18

Duration of Oxygen Use in Hospital
(d)

409

Max HFNC Requirement (L)

200

(44.9)

12.0

3.0

35.0

Max Nasal Cannula Requirement (L)

395

(88.8)

2.0

0.1

20.0

PICU Stay (d)

143

(32.1)

3.0

0.5

29.3

•
•
•
•
•

Max

•

0.1

18.9

•

3.7

0.1

71.8

•

(4.0)

4.3

0.3

29.3

•

(91.9)

3.3

0.1

71.8

•
•
•
•
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