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Background. Antiviral therapy is recommended for all patients hospitalized with 
influenza to reduce morbidity and mortality. We used data from the population-based 
Influenza Hospitalization Surveillance Network (FluSurv-NET) to evaluate trends in influ-
enza antiviral use in patients hospitalized with influenza over 4 seasons in the United States.

Methods. We included cases residing within the FluSurv-NET catchment area and 
hospitalized with laboratory-confirmed influenza from October 1 – April 30 during 2015-
16 through 2018-19 seasons. For 2015-16 and 2016-17, chart abstraction of demographic 
and clinical characteristics and antiviral use was performed on all cases; for 2017-18 and 
2018-19, all patients < 50-years and an age-stratified random sample of older adults were 
sampled. Data were weighted to reflect the probability of selection. We assessed the fre-
quency of treatment, by season and age group, and evaluated trends by season using the 
Cochran-Armitage test. Among those receiving antivirals, we used multivariable logistic 
regression to assess the association between the days from symptom onset to admission 
and receipt of early (0-2  days from symptom onset) versus late (> 2  days) treatment, 
adjusting for age, sex, race/ethnicity, and underlying medical conditions.

Results. Over 4 seasons, we sampled 62,182 patients; 54% female and 63% non-His-
panic white. Overall, 92% of patients received antivirals, increasing from 86% in 2015-16 to 
94% in 2018-19; use increased by season in all age strata (p < 0.001) [Figure]. Most received 
oseltamivir (99%); in 2018-19, 2% received baloxavir. Of those who received antivirals, 38% 
received early treatment. The median days from symptom onset to admission was 1 day 
(interquartile range [IQR] 1-3) for those who received early treatment and 4 days (IQR 3-6) 
for those who received late treatment. Ninety-three percent who received antivirals started 
within 1 day of admission. For each additional day from symptom onset to admission, the 
adjusted odds of late treatment was 8.56 (95% confidence interval: 7.83-9.35).

Figure. Weighted percentage of hospitalized patients receiving influenza antivirals 
by influenza season and age strata, FluSurv-NET, 2015-16 through 2018-19.

Conclusion:  In patients hospitalized with influenza, most received antiviral 
treatment within 1 day of admission. However, a majority had delays from symptoms 
onset to initiation, due to late presentation of illness.
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Background. Influenza vaccination can reduce influenza burden, but questions 
have arisen about the duration of vaccine protection. While the timing of vaccin-
ation varies, annual receipt of influenza vaccine is mandated for active duty military 
personnel. The goal of this analysis is to determine if influenza vaccine effectiveness 
decreases over time. A secondary goal of this analysis is to determine if repeated influ-
enza vaccination is associated with risk for influenza.

Methods. Otherwise healthy individuals presenting for treatment of acute re-
spiratory infections at 5 military treatment facilities from 2009 to 2018 were enrolled 
in the Acute Respiratory Infection Consortium (ARIC) study. Individuals with com-
plete demographics, influenza vaccination in the two years prior to illness, and influ-
enza laboratory results were included in this analysis (n=1,273). Multivariate logistic 
regression was used to calculate the odds of an influenza diagnosis according to time 
since influenza vaccination, categorized in 90-day periods. The model also included 
age, race, month of diagnosis, influenza season, and whether the participant received 
4+ influenza vaccinations in the past 5 years.

Results. One hundred and ninety-two individuals (15%) had laboratory confirmed 
influenza (Table 1). Participants were mostly active duty, male, and white. Over half of the 
participants received 4+ influenza vaccinations in the past 5 years. Participants who were vac-
cinated 90-179 and 180+ days ago had greater odds of being diagnosed with influenza than 
did individuals who were vaccinated < 90 days prior to illness onset (Table 2). Participants 
who were 18-24 years old had lower odds of influenza than individuals in other age groups. 
Vaccine experience (vaccinated against influenza for at least four of the past five years), race, 
and ethnicity were not statistically significantly associated with influenza diagnosis.

Table 1. Characteristics of individuals included in the analysis of waning influenza 
vaccine effectiveness in the ARIC study

Table 2. Multivariate logistic regression results from model using influenza diagnosis 
as the outcome variable. Also included in the model are season and month of diagnosis.


