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each successive time point. 1 (5%) was positive at enrollment, 9 (17%) were positive at 
midyear and 47 (96%) were positive in May. 

Table 1. Key characteristics of TOSCANA participants

Conclusion. SAR-CoV-2 prevalence in a sample of USNA midshipmen was < 20% 
at enrollment. A small proportion of subjects seroconverted between the September 
and December visits. SARS-CoV-2 positivity rose in May, following a COVID-19 out-
break in February and COVID-19 vaccination efforts in March at USNA.
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Background. This study was to investigate the burden and trend of viral and bac-
terial pneumonia hospitalization in New York City (NYC) from 2001 to 2016.

Methods. We analyzed hospital discharge data for NYC residents during 2001–
2016 using Statewide Planning and Research Cooperative System. Annual crude hos-
pitalization rate and percentage of in-hospital all causes death were calculated, using 
NYC population as denominator. Poisson regression was performed to assess tem-
poral trends of pneumonia hospitalization rate and percentage of in-hospital death 
from 2001 to 2016.

Results. During 2001–2016, there were 122,324 pneumonia hospitalizations with 
identified viral or bacterial pathogen in NYC, of which 7,826 (6.4%) were influenza, 13,059 
(10.7%) were other viruses, 11,847 (9.7%) were pneumococcus, and 89,592 (73.2%) were 
other bacteria. From 2001 to 2016, there was significantly increased viral and bacterial 
pneumonia hospitalization rate, except for pneumococcal pneumonia, and pneumococcal 
pneumonia had significantly decreased hospitalization rate (p< 0.0001). From 2001 to 
2016, the percentage of in-hospital death for viral pneumonia except influenza signifi-
cantly increased (p=0.0002), whereas decreased for bacterial pneumonia (p< 0.0001). 
Patients aged ≥65 years old had the highest percentage of in-hospital death among all ages 
for both viral and bacterial pneumonia, especially there was 19.5% of in-hospital death for 
pneumococcal pneumonia and 23.4% for other bacterial pneumonia.

Conclusion. While hospital discharge data are subject to limitations particu-
larly for large amount of un-identified pathogens for pneumonia, our analysis showed 
increased viral activities considering the changes in hospitalization rate and percentage 
of in-hospital death in NYC during 2001–2016. There was a reduced pneumococcal 
pneumonia hospitalization rate and percentage of in-hospital death, likely related to 
the increased vaccine uptake, and a reduced percentage of in-hospital death for overall 
bacterial pneumonia, likely related to improved antibiotic treatment management. 
Further studies are warranted to evaluate the necessity of increasing the pneumococcal 
vaccine coverage in elderly, as well as reducing antimicrobial resistance to improve the 
management of bacterial infection. 
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Background. Although measles is still rare in the United States (U.S.), there have 
been recent resurgent outbreaks in the U.S. To improve the accuracy of prediction 
given the rarity of measles events, we used machine learning (ML) algorithms to model 
measles case predictions at the U.S. county level.

Methods. The main outcome was occurrence of ≥1 measles case at the U.S. county 
level. Two ML prediction models were developed (HDBSCAN, a clustering algorithm, 
and XGBoost, a gradient boosting algorithm) and compared with traditional logistic 
regression. We included 28 predictors in the following categories: sociodemographics, 
population statistics, measles vaccination coverage, healthcare access, and exposure 
to measles via international air travel. The models were trained on 2014 case data and 
validated on 2018 case data. Models were compared using area under the receiver oper-
ating curve (AUC), sensitivity, specificity, positive predictive value (PPV), and F2 score 
(combined measure of sensitivity and PPV).

Results. There were 667 measles cases in 2014 and 375 in 2018 in the U.S. We 
identified U.S. counties for 635 (95.2%) cases in 2014 and 366 (97.6%) cases in 2018 
through published sources, corresponding to 81/3143 (2.6%) counties in 2014 and 
64/3143 (2.0%) counties in 2018 with ≥1 measles case. HDBSCAN had the highest 
sensitivity (0.92), but lowest AUC (0.68) and PPV (0.04) (Table). XGBoost had the 
highest F2 score (0.49), best balance of sensitivity (0.72) and specificity (0.94), and 
AUC = 0.92. Logistic regression had high AUC (0.91) and specificity (1.00) but the 
lowest sensitivity (0.16).

Conclusion. Machine learning approaches outperformed logistic regression by 
maximizing sensitivity to predict counties with measles cases, an important criterion 
to consider to prevent or prepare for future outbreaks. XGBoost or logistic regression 
could be considered to maximize specificity. Prioritizing sensitivity versus specificity 
may depend on county resources, priorities, and measles risk. Different modeling 
approaches could be considered to optimize surveillance efforts and develop effective 
interventions for timely response.
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Background. In the 2017-2018 influenza season, 49 million people in the US pre-
sented with influenza symptoms, resulting in substantial morbidity, mortality, and a 
significant humanistic and economic burden. Although there are currently four FDA-
approved antivirals for influenza, such treatments continue to be widely underutilized. 
The aim of this study was to better understand the patients’ perspective and experience 
with a flu episode and seeking care during the 2019-2020 influenza season.

Methods. Data were obtained from an online quantitative survey of influenza 
patients. Participants were recruited from two data sources: A pool of respondents who 
previously completed the National Health and Wellness Survey (NHWS) (N=74,977) 
or from Lightspeed M3 Global online “General Panel” (N=500,000+) in the US from 
January 2020 through May 2020. The sample included patients >18 years of age and 
having a self-reported diagnosis of influenza by a healthcare professional within the 
last 90 days. Outcomes related to patient demographics, health-related characteristics 
and perspectives on the influenza episode were collected.

Results. 1,005 patients were included. Of those, 30.2% visited their primary 
health care professional (HCP) in person, 20.2% visited urgent care walk-in facility 
and 19.2% called their HCP. Important aspects of flu treatment included: feeling bet-
ter quickly (69.5%), not transmitting to others (51.5%), and ease of administration 
(40.7%); 375 patients were treated with an antiviral. Of those, it took~4.6 days to feel 
generally better and ~8.8 days to feeling totally better. About 73% of patients took all 
of their antiviral medication, 9% took “some”. 43.9% of respondents considered them-
selves to be more likely to get serious flu-related complications, 52.5% reported that 
they were told by an HCP that they belong to a high-risk group that may be more likely 
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to get flu-related complications. 41.3% reported they did not experience any high risk 
factors while experiencing influenza.

Conclusion. Influenza patients reported different attitudes and treatment 
approaches to handling their infection. It is critical to understand what matters most to 
patients regarding both influenza and treatment to optimally provide outreach and care.
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Background. Respiratory Syncytial Virus (RSV) is one of the most common 
causes of childhood lower respiratory tract infection (LRTI) leading to hospitalization 
worldwide. Readmissions following viral LRTI hospitalization are common, however 
rates, timing and causes of readmission following RSV LRTI hospitalization are under-
studied. We evaluated readmissions occurring during 1-year post-discharge of RSV 
hospitalization. 

Methods. We prospectively identified children < 5 years of age hospitalized with 
laboratory-confirmed RSV LRTI at Primary Children’s and Riverton hospitals in Salt 
Lake City, Utah during the 2019-2020 RSV season. An electronic alert system identi-
fied all-cause readmission between November 2019 and April 2021. Discharge diagno-
ses of readmissions were reviewed by two pediatricians. We calculated the incidence 
rate of all-cause and respiratory-related readmission. 

Results. A total of 297 children had laboratory-confirmed RSV LRTI hospitaliza-
tions during the 2019-2020 RSV season, with 24% admitted to the intensive care unit 
(ICU) during index RSV hospitalization and 24% having a chronic medical condi-
tion. During the 1-year follow-up period, 59 readmissions occurred among 47 patients 
(Table 1). The incidence rate of all-cause and respiratory-related readmission was 19.9 
(95%CI 15.5-24.9) and 13.1 (95%CI 9.5-17.5) per 100 patients, respectively. Median 
age of readmitted patients was 11 months (interquartile range 5.9-11 months). Median 
number of readmissions was 1 (range: 1-4), with initial readmissions occurring within 
28 days (median) of index admission; most (74%) due to a respiratory-related illness. 
Second and 3rd admissions were less common and occurred at 67 (median) and 160 
(median) days respectively. During all readmissions, 19% of children required ICU 
admission and 25% had chronic medical conditions. 

Conclusion. All cause and respiratory readmission after Initial hospitalization 
with RSV LRTI commonly occurred among children < 5 years. These data support the 
need for RSV vaccines and immunoprophylaxis to prevent RSV hospitalization. A fur-
ther study with a control group is needed to determine the role of RSV in readmission. 
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Background. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
pandemic has been raging since the end of 2019 and has shown worse outcomes in 
solid organ transplant recipients (SOTR). The clinical differences as well as outcomes 
between these respiratory viruses have not been well defined in SOTR. 

Methods. This is a retrospective cohort study of adult SOTR with nasopharyn-
geal swab or bronchoalveolar lavage PCR positive for either SARS-CoV-2, non-SARS-
CoV-2 coronavirus, influenza, or respiratory syncytial virus (RSV) from January 2017 
to October 2020; both inpatient and outpatient. The follow up period was up to three 
months. Clinical characteristics and outcomes were evaluated. Development of lower 
respiratory tract infection (LRTI) was defined as new pulmonary infiltrates with or 
without symptoms. For statistical analysis, Fischer’s exact test and log rank test were 
performed.

Results. During study period, 157 SARS-CoV-2, 72 non-SARS-CoV-2 corona-
virus, 100 influenza, 50 RSV infections were identified. Patient characteristics and 
outcomes are shown in tables 1 and 2, respectively. Secondary infections were not stat-
istically significantly different between SARS-CoV-2 vs. non-SARS-CoV-2 coronavirus 
and influenza (p=0.25, 0.56) respectively, while it was statistically significant between 
SARS-CoV-2 and RSV (p=0.0009). Development of LRTI was higher in SARS-CoV-2 
when compared to non-SARS-CoV-2 coronavirus (p=0.03), influenza (p=0.0001) 
and RSV (p=0.003). Admission to ICU was higher with SARS-CoV-2 compared to 
non-SARS-CoV-2 coronavirus (p=0.01), influenza (p=0.0001) and RSV (p=0.007). 
SARS-CoV-2 also had higher rates of mechanical ventilation when compared to non-
SARS-CoV-2 coronavirus (p=0.01), influenza (p=0.01) and RSV (p=0.03). With time 
to event analysis, higher mortality with SARS-CoV-2 as compared to non-SARS-
CoV-2 coronavirus, influenza, and RSV (p=0.01) was shown (Figure 1).

Figure 1. Kaplan Meier Curve: Comparison of Mortality between SARS-CoV-2, non-
SARS-CoV-2 coronavirus, influenza and RSV


