Methods: We performed a population-based longitudinal observational
study using the State Inpatient Database from New York state. Infants born
between 2009 and 2013 at term without comorbidities were followed for the
first 2 years of life, up to 2015. We calculated incidence among different race/
ethnicity groups, and evaluated risks by developing Cox proportional hazards
regression models.

Results: Of 877,465 healthy term infants, 10 356 infants were hospitalized
with bronchiolitis. Overall, incidence was 11.8 per 1,000 births. Substantial dif-
ference in infants born in different seasons was observed (Figure 1). The inci-
dence in non-Hispanic white, non-Hispanic black, Hispanic, and Asian infants
was 8.6, 15.4, 19.1, and 6.5 per 1,000 births, respectively (table). On multivariable
analysis adjusting for socioeconomic status, the risks remained substantially high
among non-Hispanic black (hazard ratio [HR] 1.42, 95% confidence interval [CI]:
1.34-1.51) and Hispanic infants (HR 1.77, 95% CI: 1.67-1.87), particularly beyond
2-3 months of age, whereas Asian race was protective (HR 0.62, 95% CI: 0.56-0.69)

(Figure 2, 3).

Conclusion: The risks of bronchiolitis hospitalization in the first 2 years of life was
substantially higher among infants with non-Asian minority infants, particularly be-
yond 2-3 months of age. Further research efforts to identify effective public health
interventions in each race/ethnic groups with varied socioeconomic status, such as
improvement in access to care and anticipatory guidance, is warranted to overcome

health disparity.

Table. Characteristics of healthy term infants born between 2009 and 2013 in New York state

No bronchiolitis

Had bronchiolitis
t

Incidence of bronchiolitis

No. = 867 109

No. = 10 356

per 1000 births

Characteristics at birth, No. (%)
Race/ethnicity

Racelethnicity Hazard ratio (95%C)|
White Reference
Black —_ 142 (1.34-1.51)
Hispanic —_— 177 (1.67-1.87)
Asian —_— 0.62 (0.56-0.69)
Other —_— 1.45 (1.36-1.54)

Sex
Male —_ 139 (1.33-1.45)

Delivery method
Cesarean section —_ 1.41(1.06-1.16)

Primary insurance
Private Reference
Medicaid —_ 1.86 (1.77-1.95)
Other —_— 130 (1.18-1.43)

Median household income in patient’s zip code
1st quartile —_— 152 (1.43-1.61)
2nd quartile —_— 1.46 (1.09-1.24)
3rd quartile —_ 1.01(0.95-1.08)
4th quartile Reference

Birth year
2009 Reference
2010 —_— 0.86 (0.80-0.92)
2011 _— 1.04 (0.97-1.10)
2012 —_— 1.02 (0.96-1.08)
2013 —_— 1.00 (0.93-1.06)
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Number at risk
White{ 416210 413915 413213 412798 412578
Black{ 124080 123039 122587 122287 122150
Hispanic{ 125300 123886 123311 123052 122902
Asian{ 66911 66607 66541 66499 66472
Other{ 128532 127488 127044 126807 126680
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White 412 623 (48.5%) 3587 (35.3%) 86
Black 1221163 (14.4%) 1917 (18.9%) 154
Hispanic 122913 (14.4%) 2387 (23.5%) 19.1
Asian 66474 (7.8%) 437 (4.3%) 6.5
Other 126 692 (14.9%) 1840 (18.1%) 143
Sex
Male 436 189 (50.3%) 6082 (58.7%) 138
Female 430920 (49.7%) 4274 (41.3%) 98
Delivery method
Cesarean section 228 663 (26.4%) 2925 (28.2%) 126
Vaginal delivery 638426 (73.6%) 7431 (71.8%) 115
Primary insurance
Medicaid 399 576 (46.1%) 6682 (64.5%) 164
Private 405 099 (46.7%) 3013 (29.1%) 74
Other (including uninsured) 62434 (7.2%) 661 (6.4%) 10.5
Median household income of residents in patient’s zip code
Ist quartile 205 638 (25.8%) 3855 (39.7%) 184
2nd quartile 183 459 (23.0%) 2151 (22.2%) 116
3rd quartile 178 287 (22.4%) 1774 (18.3%) 9.9
4th quartile 229 591 (28.8%) 1921 (19.8%) 83
Birth season (month)
Spring (Mar-May) 216 157 (24.9%) 1678 (16.2%) 7.7
Summer (Jun-Aug) 227648 (26.3%) 2229 (21.5%) 9.7
Fall (Sep-Nov) 216 553 (25.0%) 3450 (33.3%) 15.7
Winter (Dec-Feb) 206 751 (23.8%) 2999 (29.0%) 143
Birth year
2009 175 988 (20.3%) 2155 (20.8%) 121
2010 173 606 (20.0%) 1807 (17.4%) 103
2011 172 006 (19.8%) 2163 (20.9%) 124
2012 172935 (19.9%) 2170 (21.0%) 124
2013 172 574 (19.9%) 2061 (19.9%) 118
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Spring{ 217835 217388 216547 216402 216133
Summer{ 229877 228787 228087 227780 227632
Fall{ 220003 217349 217077 216621 216530
Winter{ 209750 207747 207272 206896 206730
[ 6 8 2

12
Months of life

2626. Rhinovirus in Children Presenting to the Emergency Department: Role of
Viral Load in Disease Severity and Co-Infections

Alpana Waghmare, MD'; Bonnie Strelitz, MPH?

Kirsten Lacombe, RN, MSN?; Garrett Perchetti, BS*; Arun Nalla, PhD>;

Poster Abstracts « OFID 2019:6 (Suppl 2) « S915



Brian Rha, MD, MSPH*; Claire Midgley, PhD* Joana Y. Lively, MPH®;

Eileen J. Klein, MD, MPH?%; Jane Kuypers, PhD?; Janet A. Englund, MDY lUniversity
of Washington, Seattle Children’s Hospital, Seattle, Washington; Seattle Children’s
Hospital, Seattle, Washington; 3University of Washington, Seattle, Washington;
“Centers for Disease Control and Prevention, Atlanta, Georgia; *Seattle Children's
Hospital, Seattle, Washington, *University of Washington, Seattle, Washington

Session: 270. Pediatric Respiratory Infections
Saturday, October 5, 2019: 12:15 PM

Background: Rhinovirus (RV) quantitation by reverse transcription-quantitative
PCR is limited by variable amplification efficiency across genotypes. We used a precise
viral quantitation method, reverse transcription-digital PCR (RT-dPCR), to charac-
terize the role of viral load in clinical outcomes and in viral co-infections in children
presenting to a tertiary hospital emergency department (ED).

Methods: Children < 18 years with respiratory symptoms for < 14 days were
enrolled from December 1, 2016 to December 31, 2018. Participants had nasal and
throat specimens obtained and multiplex PCR testing with a commercial assay
(FilmArray; bioMerieux). RV positive samples were quantified using RT-dPCR.
Samples with sufficient viral load were sequenced at a 543 bp fragment of the RV VP4/
VP2 region. RV species were assigned by comparison to RV sequences in GenBank
using BLAST. Clinical data were collected into REDCap. T-tests were used to compare
mean viral loads between groups.

Results: Of 1703 children enrolled in the ED, 697 were RV/enterovirus positive by
FilmArray [median age 18 months (interquartile range 9-39 months)]. Of 590 sub-
jects with viral load available, 276 (47%) were admitted to the hospital. Among RV
mono-infections (N = 434), mean viral load did not differ between subjects admitted
vs. discharged from the ED (7.03 log copies/mL for both, P = 0.97). Among admit-
ted subjects with RV mono-infection, viral load also did not differ between subjects
requiring supplemental oxygen vs. not (7.01 vs. 7.10 log copies/mL, P = 0.6). Subjects
with viral co-infections had lower mean RV viral loads (6.31 log copies/mL) compared
with those with RV only (7.03 log copies/mL; P < 0.001) (figure). Significantly different
RV viral loads were seen with co-infections with respiratory syncytial virus (RSV),
metapneumovirus (MPV) and parainfluenza (PIV), but not with influenza, adenovirus
or coronavirus. In 525 sequenced samples (46% RV-A, 4% RV-B, 50% RV-C), viral load
did not vary between RV viral species (P = 0.09).

Conclusion: Precise viral quantitation demonstrates children co-infected with RV
and RSV, MPV or PIV have lower nasal viral loads than those with RV alone. Among
RV mono-infections, RV viral load was not associated with admission or need for sup-
plemental oxygen.

Figure: Mean decrease in RV viral load by co-infections
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Background: The clinical relevance of respiratory viral co-infections is unclear. Few
studies determine epidemiology and impact of specific co-infection pairings. Here we
assess the dynamics of respiratory viral co-infections, determine any predisposition
for specific pairings to occur and evaluate resulting clinical impact on hospitalization.

Methods: We reviewed respiratory viral panel results collected at The Cleveland
Clinic between November 2013 to Jun 2018. Monthly prevalences, mono-infections
and co-infections of 13 viral pathogens were tabulated. Employing a mathematical
model which utilized each individual virus’ co-infection rate and prevalence patterns of
concurrent circulating respiratory viruses, we calculated an expected number of occur-
rences for 132 viral pairing permutations. Expected vs observed co-infection occur-
rences were compared using binomial tests. For viral pairings occurring at significantly
higher prevalence than expected, logistic regression models were used to compare hos-
pitalization between patients with co-infection to ones with mono-infection.

Results: Of 30,535 respiratory samples, 9,843 (32.2%) samples were positive for at
least 1 virus and 1,018 (10.82%) were co-infected. Co-infections occurred in 18% of
pediatric samples and only 3% of adult samples (P < 0.001). Adenovirus C (ADVC
had the highest co-infection rate (68.3%) while influenza B had the lowest (10.07%).

Using our model, ADVC - rhinovirus (HRV), RSVA - HRV, and RSVB - HRV pairings
occurred at significantly higher prevalence than expected (P < 0.05). In children, HRV-
RSVB co-infection were significantly less likely to be hospitalized than patients with
HRV mono-infections (ORmono/co = 2.3; 95% CI 1.1 to 4.7; P = 0.028). Additionally,
HRV - ADVC co-infected children were less likely to be hospitalized than either HRV
(OR,,,.. = 3:3;95% CI 1.6 to0 6.8; P < 0.001) or ADVC (OR _ =1.9;95% CI L.1 to
3.2; P =0.024) mono-infected children. Regardless of the infecting virus, children were
less likely to be hospitalized than similarly-infected adults.

Conclusion: Respiratory viral co-infections are largely a pediatric phenomenon.
Select viral pairings occur more often than predicted by our model, many of which are
associated with altered severity of resultant disease.
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Figure 1. Formulafor the calculation
of expected number of coinfection
occurrences of virus (a) by virus (b).
The model is applied to each virus
pairing permutation. Expected
numbers of coinfections for pairings
f(a,b) would be different from
expected number by f(b, @) owingto
the difference in coinfection rate
E(@,b). = T f(@b)ps + f(@b)yy + + f(@,b),,y between the specific viruses. A.

B Monthly calculation of expected
number of coinfections and B.
Tabulation of monthly totals
throughout the study period.
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Figure 2.Proportional distribution of co-circulatingviruses by month. The percentage of each virus
species detected are displayed relativeto the total viral detectionsfor each month
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Figure 3. Distribution of observed (A) and d (B) co-infection pairings in both Model provides 2 expected
number of coi rences for each pairing Expected #2). Figure displays A) the observed ) the

model’s expected occurrences for each viral pairing summed over the study period. b,c inred)identify
pairings where observed pairings significantly exceeded both predicted values produced from model (p <0.05). Subscripts d,e,fg(in
blue) identify pathogen pairings where observed pairings were significantly below both modeled predicted values produced(p <0.05).
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Figure 4. Adjusted odds ratios of hospitalization In Mono and Co-infected children and adults. Cdds ratio and corresponding
95% confidence intervals are displayed comparing hospitalization associated with mono- or co-infection for specific viral pairings.
Display shows odds of hospitalization in A. HRV mono-, RSVB mono and HRV - RSVB co-infection and B. HRV mono, ADVC mono
and HRV - ADVC co-infection.
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