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collected from neonates with CNS disease contained several unique amino acid vari-
ations in HSV proteins known to contribute to cell-to-cell spread and neurovirulence 
in mouse models.

Methods:  To understand the relevance of these findings to neonatal CNS dis-
ease, we evaluated CNS disease- and SEM disease-associated neonatal HSV-2 isolates 
in neurologically-relevant in vitro and in vivo models.

Results:  We found that HSV-2 isolates from neonates with CNS disease, as com-
pared to those collected from neonates with SEM disease, displayed enhanced spread 
in human neuronally-differentiated SH-SY5Y or LUHMES cells and enhanced retro-
grade transport in rat neurons cultured in modified Campenot chambers. CNS dis-
ease-associated isolates also resulted in increased hind limb paralysis and zosteriform 
disease in a mouse flank scratch infection model, and increased death in a mouse 
direct intracerebral injection model of encephalitis. Notably, CNS disease and SEM 
disease-associated isolates resulted in equivalent outcomes following mouse intraperi-
toneal injection, suggesting similar systemic virulence.

Conclusion:  These data suggest that virus-mediated differences in neuronal 
spread and transport may contribute to neurovirulence in neonatal HSV disease.
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Background:  Bacteremia in hematopoietic stem cell transplant (HSCT) recipi-
ents most frequently arises from gut bacterial translocation and is associated with a 
higher mortality if the organism is antibiotic-resistant. We sought to determine the 
impact of prior antibiotic exposure on antibiotic resistance genes (ARGs) in the gut 
metagenomes of HSCT recipients to inform future infection prevention strategies.

Methods:  We performed shotgun metagenomic sequencing of fecal samples 
collected during the transplant hospitalization from children (< 18  years of age) 
undergoing HSCT at Duke University between 2015 and 2018. Host-decontaminated 
sequencing reads were aligned to the Comprehensive Antibiotic Resistance Database. 
We used a negative binomial regression model to determine the impact of recent thera-
peutic antibiotic exposure on the number of ARGs prior to HSCT.

Results:  Median age of the 77 children included in these analyses was 4.8 years, 
and 58% were male. Hematological malignancy was the transplant indication for 42% 
of children, and 87% of transplants were allogeneic. In the 654 longitudinal samples, 
we identified 926 unique ARGs, conferring resistance to 31 classes of antibiotics. The 
median number of ARGs per sample was 24 (interquartile range: 13, 49). The most 
common ARGs detected were dfrF (conferring resistance to trimethoprim), tetO (tet-
racyclines), and tetW (tetracyclines), each detected in >65% of samples. Of the 66 chil-
dren with fecal samples collected prior to HSCT, 70% of children received therapeutic 
antibiotics in the 2 weeks prior to enrollment. Accounting for transplant indication, 
sex, and age, the incidence of ARGs was 47% higher in children who received recent 
therapeutic antibiotics (incidence rate ratio 1.47; 95% CI (1.03–2.13); p=0.04).

Conclusion:  ARGs are commonly found in the gut metagenomes of pediatric 
HSCT recipients prior to HSCT and are associated with recent receipt of therapeutic 
antibiotics. Future directions for this dataset include determining the ability of ARGs 
in the metagenome to predict clinical outcomes, including mortality and infections. 
Understanding the colonization and acquisition of ARGs could inform infection pre-
vention strategies and empiric therapies and lead to improved infectious outcomes in 
these high-risk patients.
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Background:  Community-acquired pneumonia (CAP) in children is usually 
treated with 10  days of antibiotics. Shorter antibiotic courses may be beneficial if 
proven effective, with potentially fewer antibiotic adverse effects and decreased anti-
biotic exposure.

Methods:  This randomized, double-blind, placebo-controlled superiority trial 
(NCT02891915) compared a strategy of short vs standard course ß-lactam therapy 
for outpatient CAP in children ages 6–71  months. Children demonstrating clinical 
improvement by day 3–5 of initial therapy were considered for enrollment. Enrolled 
children were randomized 1:1 to receive either 5 additional days of the originally pre-
scribed antibiotic (standard) or matching placebo (short). The Desirability of Outcome 
Ranking (DOOR; PMID: 26113652)  was the primary outcome, and was defined by 
classifying the global experience of children into an ordinal clinical response (OCR) 
that combined the response to CAP treatment and antibiotic adverse effects 11–15 days 
after the start of therapy. For those subjects with equivalent OCR, documented days of 
antibiotic administration was used to further rank the desirability of the outcome with 
the a priori assumption that shorter antibiotic exposure was more desirable. The OCR 
was a secondary outcome. The intention to treat population was used to estimate the 
probability of a more desirable outcome for the strategy of short vs. standard course 
therapy for both outcomes.

Results:  385 children were enrolled; 380 had complete data for analysis. Baseline 
characteristics were similar between the two strategies. In both strategies, > 90% of 
children had an adequate response to CAP treatment and most antibiotic adverse 
effects were minor (Table). In the OCR analysis, short course therapy had a 48% prob-
ability (95% CI: 42%-53%) of a more desirable outcome. In the DOOR analysis, short 
course therapy was superior to standard therapy with a 69% probability (95% CI: 63%-
72%; p< 0.001) of a more desirable outcome.

Conclusion:  Among children with CAP demonstrating initial clinical improve-
ment with outpatient therapy, both strategies had a similar response to CAP treatment 
and antibiotic adverse effects, but short course therapy was superior in our a priori 
defined outcome that incorporated decreased antibiotic exposure.
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Background:  The 2011 IDSA/PIDS Clinical Practice Guidelines for the 
Management of Community-acquired Pneumonia (CAP) in Children Older than 
3 months recommended empiric treatment with either ampicillin/penicillin or cef-
triaxone based on PCV13 vaccine status and the local antibiotic susceptibilities 
of IPD isolates. No study has addressed differences in antibiotic susceptibilities 
for isolates from children with pneumococcal pneumonia (PP) based on PCV13 
status.

Methods:  Investigators from 8 US children’s hospitals identified infants and 
children with IPD between 1/1/2014 and 12/31/2019. IPD was documented by posi-
tive cultures from a normally sterile site. PP diagnosis required an abnormal chest 
radiograph. Clinical data were recorded and isolates analyzed for serotype (ST) by 
the capsular swelling method and antimicrobial susceptibilities by standard methods. 
Administration of PCV7/13 was documented through the patient’s medical records, 
health care provider or a vaccine registry. Fisher Exact was performed; p< 0.05 was 
significant.

Results:  690 IPD patients with isolates were available (0–18 y); 24% (166/690) of 
the isolates were PCV13 STs (ST3-75, ST19F-45, ST19A-36, ST7F-5, other STs-5). The 
most common non-PCV13 ST isolates were ST35B-60, ST23B-59, ST33F-47, ST22F-
43, ST15C-35, ST23A-27, ST15B-26, ST10A-26, ST15A-23. Of non-PCV13 isolates, 
41% (217/524) were among the 7 additional STs in PCV20. For children with PP 
(n=157), the distributions of penicillin (Table) (p=0.8) and ceftriaxone MICs were no 
different for isolates obtained from children regardless of prior PCV13 doses. Less than 
7% of PP isolates were resistant to penicillin (MIC >2 µg/mL).

Table. Minimal inhibitory concentrations (MIC) of pneumococcal isolates 
related to the number of PCV13 doses each patient received prior to pneumococcal 
pneumonia (PP).

 Number of PCV13 doses

Penicillin MIC (µg/mL)     

 0 1 2 3 4

≤ 0.125 26* 12 8 17 43
0.25–0.5 4 2 1 1 5
1 1 0 0 3 1
2 4 0 0 2 5
≥4 1 2 1 2 4

*Number of pneumococcal pneumonia patients/isolates. 145/157 patients had immuniza-
tion and isolate susceptibility data available for analysis.

Conclusion:  PCV13 status should not modify empiric antibiotics for children 
with suspected pneumococcal CAP. 41% of non-PCV13 IPD isolates were among the 
7 additional PCV20 STs.
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Background:  Some parents, especially those of children with autism spectrum 
disorders (ASD), are uncertain about the safety of childhood immunization. We com-
pared rates of fever, febrile seizure and emergency room (ER) visits following measles 
and pertussis-containing vaccines recommended between ages 4–6 years among chil-
dren with and without ASD.

Methods:  The study included children who were born between 1995–2012, aged 
4–7 years at vaccination, and members of six integrated healthcare delivery systems 
within the Vaccine Safety Datalink. Children with ASD were defined based on receipt 
of two separate International Classification of Diseases (ICD)-9 or 10 codes. Outcomes 
(fever, febrile seizures, and ER visits) were identified in electronic health records. To 
minimize confounding by unmeasured factors related both to avoidance of vaccination 
and to outcomes of interest, we compared rates of each outcome between children with 
and without ASD, in risk and control intervals, by estimating the difference-in-differ-
ences on a log scale (i.e. the ratio of rate ratios) using logistic regressions. We also con-
ducted risk interval analyses comparing rates of outcomes in risk intervals and control 
intervals within each group.

Results:  The study included 14,947 children with ASD and 1,650,041 children 
without ASD. After measles or pertussis-containing vaccination, there were no dif-
ferences in association between the two groups for fever or ER visits (Table). There 
were no febrile seizures identified among children with ASD. Within the ASD group, 
rates of fever, seizure or ER visits did not differ significantly between the risk and 
control intervals after vaccination. However, among the non-ASD group, measles 
and pertussis-containing vaccines were associated with higher rates of fever and 
seizure in risk intervals compared to controls intervals. Pertussis-containing vac-
cines were associated with increased risk of ER visits in risk interval compared to 
control interval (Table).

Conclusion:  We found no difference in the risk of fever, and ER visits comparing 
children with autism to children without autism after measles or pertussis-containing 
vaccines. The study provides some reassurance that these vaccines are not less safe in 
children with ASD.
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Background:  The 2019–20 influenza season was predominated by early onset B/
Victoria viruses followed by A(H1N1)pdm09 virus circulation. Over 95% of circulat-
ing B/Victoria viruses were subclade V1A.3, different from the Northern Hemisphere 


