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Background.  The risk factors of venous thromboembolism (VTE) in 
COVID-19 warrant further study. We leveraged a cohort in the Military Health 
System (MHS) to identify clinical and virological predictors of incident deep 
venous thrombosis (DVT), pulmonary embolism (PE), and other VTE within 
90-days after COVID-19 onset. 

Methods.  PCR or serologically-confirmed SARS-CoV-2 infected MHS beneficiaries 
were enrolled via nine military treatment facilities (MTF) through April 2021. Case char-
acteristics were derived from interview and review of the electronic medical record (EMR) 
through one-year follow-up in outpatients and inpatients. qPCR was performed on upper 
respiratory swab specimens collected post-enrollment to estimate SARS-CoV-2 viral load. 
The frequency of incident DVT, PE, or other VTE by 90-days post-COVID-19 onset were 
ascertained by ICD-10 code. Correlates of 90-day VTE were determined through multi-
variate logistic regression, including age and sampling-time-adjusted log10-SARS-CoV-2 
GE/reaction as a priori predictors in addition to other demographic and clinical covariates 
which were selected through stepwise regression. 

Results.  1473 participants with SARS-CoV-2 infection were enrolled through 
April 2021. 21% of study participants were inpatients; the mean age was 41  years 
(SD = 17.0 years). The median Charlson Comorbidity Index score was 0 (IQR = 0 - 
1, range = 0 - 13). 27 (1.8%) had a prior history of VTE. Mean maximum viral load 
observed was 1.65 x 107 genome equivalents/reaction. 36 (2.4%) of all SARS-CoV-2 
cases (including inpatients and outpatients), 29 (9.5%) of COVID-19 inpatients, and 
7 (0.6%) of outpatients received an ICD-10 diagnosis of any VTE within 90 days after 
COVID-19 onset. Logistic regression identified hospitalization (aOR = 11.1, p = 0.003) 
and prior VTE (aOR = 6.2 , p = 0.009) as independent predictors of VTE within 90 days 
of symptom onset. Neither age (aOR = 1.0, p = 0.50), other demographic covariates, 
other comorbidities, nor SARS-CoV-2 viral load (aOR = 1.1, p = 0.60) were associated 
with 90-day VTE.

Conclusion.  VTE was relatively frequent in this MHS cohort. SARS-CoV-2 
viral load did not increase the odds of 90-day VTE. Rather, being hospitalized 
for SARS-CoV-2 and prior VTE history remained the strongest predictors of this 
complication. 
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Background.  The coronavirus disease 2019 (COVID-19), caused by the novel 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), spread globally 
throughout late 2019. During this pandemic, concern for bacterial and fungal superin-
fections has been present during the treatment of these patients. 

Methods.  Hospitalized, adult patients with laboratory confirmed and symptom-
atic COVID-19 disease admitted between March 12, 2020 and May 31, 2020 were eli-
gible for inclusion in this study. Data was obtained from electronic medical records and 
the hospital system’s clinical surveillance program including demographics, comorbid-
ities, hospitalization dates, laboratory values, mechanical ventilation, positive blood 
and respiratory cultures, treatment administration for COVID-19 as defined by the 
system’s fluid treatment algorithm, and discharge disposition. Outcomes of this ana-
lysis include overall bacterial and fungal superinfection occurrence rate within 28 days 
of admission, patient characteristics that correlate with a higher risk of a superinfec-
tion, and the effect on 28-day mortality.

Patient Population

Flow diagram of patient inclusion.
Results.  A total of 404 patients were included in the study analyses of which 

56 (13.9%) had a documented superinfection within 28-days from admission. The 
most common superinfection organisms observed were Staphylococcus spp. (36.9%), 
Candida spp. (16.7%), and Klebsiella spp. (13.1%). Mortality was significantly higher in 
patients with superinfections (12.1% vs 5.8%, p < 0.001). To best assess characteristics 
that place patients at a higher risk of superinfection, a backwards, stepwise, multivaria-
ble logistic regression was performed. Black ethnicity, chronic kidney disease, intensive 
care unit (ICU) upon admission, lymphocytopenia, and receipt of tocilizumab were 
found to more likely have a superinfection within 28-days from admission. 
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