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Table 1: Demographics

Results:   Of 259 patients, 166 (64%) had non-severe disease, and 93 (36%) se-
vere disease; median age [IQR] was 62 [51,73]. There were 138(53%) males and 75 
(29%) Hispanics. Among non-Hispanics,124(48%) were White, 48(19%) African 
Americans, and 12(5%) other races. Sixty (23%) were admitted from a nursing fa-
cility and the in-hospital mortality rate was 15% (38/259). Severe COVID-19 was 
associated with older age (p=0.02), admission from nursing facility (p=0.009), 
increased BMI (p=0.03), diabetes mellitus (p=0.0002), and COPD (p=0.03). At the 
time of presentation, severe COVID-19 was associated with tachypnea, hypoxia, 
hypotension (all p< 0.0001), elevated BUN (p=0.002) and AST (p=0.001), and acute 
or chronic kidney injury (p=0.01). Median hospital stay [IQR] was 11 days [7,18] 
in the severe vs. 6  days [3,11] in the non-severe group. In the severe group, 72% 
required ICU admission and 39% died.

Table 2: Medical comorbidities

Table 3: Presenting symptoms and signs in the first 48 hours of admission

Table 4: Basic labs in the first 24 hours

Conclusion:   In this cohort of patients with COVID-19, specific comorbidities, 
and vital signs at presentation were associated with severe COVID-19. These findings 
help clinicians with early identification and triage of high risk patients.

Disclosures:   All Authors: No reported disclosures

519. Immune responses and COVID-19 severity
mirella salvatore, MD1; Charles K. Vorkas, MD2; Harjot Sing, MD1; Ayana Morales, 
MD1; Rosemary Soave, MD; Shashi Kapatia, MD1; Grant Ellsworth, MD1; 
Kotha Saito, MD1; Christopher D. Brown, MD, PhD1; Jing-Mei Hsu, MD3; 
Joseph Casano, ms2; Giorgio Inghirami, MD1; 1Weill Cornell Medical College, new 
york, New York; 2Weill Cornell Medicine, Astoria, NY; 3Weill ornell Medical College, 
new york, New York

Session: P-19. COVID-19 Research

Background:   The coronavirus-19-disease (COVID-19) pandemic caused by the 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread to >200 
countries and surpassed 7 million cases. There is a broad range of COVID-19 illness, 
ranging from milder disease to a rapidly progressive respiratory disease and ARDS. 
The causes of this different clinical course and the drivers for severe disease are cur-
rently unknown. A  fulminant increase of pro-inflammatory cytokines is thought to 
play a role in causing a rapid disease evolution, however the immune correlates of 
severe COVID-19 remain unclear.

Methods:   To gain insight into relationship between immune responses and dis-
ease severity we built a longitudinal cohort of 40 adult patients with known COVID-
19. Samples were collected at diagnosis and every 7 days until hospital discharge or 
death. As controls we also included a group of convalescent patients, and subjects who 
tested negative for COVID-19 by PCR. Clinical and laboratory data and were also col-
lected. Multicolor flow cytometry was used to determine the presence and phenotype 
of B, T and natural killer (NK) cells. We also identified specific sub-populations (Tfh, 
activated/cytotoxic CD8 and NK) and assessed lymphoid exhaustion of different cell 
types such as naïve, memory T cells, or NK over time. Anti-Sars-CoV2 IgG and IgM 
antibody were detected using lateral flow method.

Results:   We found that the absolute number of lymphocytes and monocytes was 
decreased starting at diagnosis and correlated with disease severity. Disease severity 
correlated with decreased NK and T cell. In severe COVID-19 cases, NK cell popu-
lations were strongly decreased over time in intubated patients while they recovered 
in patients who improved and were discharged. CD8+ were also decreased at disease 
onset and seemed to correlate with disease severity. A high percentage of CD4+ and 
CD8+ T cells showed an exhausted phenotype. All patients tested at admission had 
IgM antibody responses irrespective of the course of the disease. Further analyses are 
ongoing.

Conclusion:   The characterization and role of the immune responses in COVID-
19 evolution is still under investigation. Further characterization of viral and immune 
factors will help in identifying subjects at high risk of severe disease and targets for 
intervention.
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Background:   The rapid spread of SARS-CoV-2, the causative agent of 
Coronavirus disease 2019 (COVID-19), has been accompanied by the emergence 
of viral mutations, some of which may have distinct virological and clinical conse-
quences. While whole genome sequencing efforts have worked to map this viral di-
versity at the population level, little is known about how SARS-CoV-2 may diversify 
within a host over time. This is particularly important for understanding the emergence 
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of viral resistance to therapeutic interventions and immune pressure. The goal of this 
study was to assess the change in viral load and viral genome sequence within patients 
over time and determine if these changes correlate with clinical and/or demographic 
parameters.

Methods:   Hospitalized patients admitted to Northwestern Memorial Hospital 
with a positive SARS-CoV-2 test were enrolled in a longitudinal study for the serial 
collection of nasopharyngeal specimens. Swabs were administered to patients by hos-
pital staff every 4 ± 1 days for up to 32 days or until the patients were discharged. RNA 
was extracted from each specimen and viral loads were calculated by quantitative re-
verse transcriptase PCR (qRT-PCR). Specimens with qRT-PCR cycle threshold values 
less than or equal to 30 were subject to whole viral genome sequencing by reverse tran-
scription, multiplex PCR, and deep sequencing. Variant populations sizes were esti-
mated and subject to phylogenetic analysis relative to publicly available SARS-CoV-2 
sequences. Sequence and viral load data were subsequently correlated to available 
demographic and clinical data.

Results:   60 patients were enrolled from March 26th to June 20th, 2020. We 
observed an overall decrease in nasopharyngeal viral load over time across all patients. 
However, the temporal dynamics of viral load differed on a patient-by-patient basis. 
Several mutations were also observed to have emerged within patients over time.

Distribution of SARS-CoV-2 viral loads in serially collected nasopharyngeal swabs 
in hospitalized adults as determined by qRT-PCR. Samples were collected every 4 ± 
1 days (T#1–8) and viral load is displayed by log(copy number).

Conclusion:   These data indicate that SARS-CoV-2 viral loads in the nasopharynx 
decrease over time and that the virus can accumulate mutations during replication 
within individual patients. Future studies will examine if some of these mutations may 
provide fitness advantages in the presence of therapeutic and/or immune selective 
pressures.
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Background:   COVID-19 is a pandemic caused by the SARS-CoV-2 virus that 
shares and differs in clinical characteristics of known viral infections.

Methods:   We obtained RNAseq profiles of 62 prospectively enrolled COVID-19 
patients and 24 healthy controls (HC). We collected 23 independent studies profiling 
1,855 blood samples from patients covering six viruses (influenza, RSV, HRV, Ebola, 
Dengue and SARS-CoV-1). We studied host whole-blood transcriptomic responses in 
COVID-19 compared to non-COVID-19 viral infections to understand similarities 
and differences in host response. Gene signature threshold was absolute effect size ≥1, 
FDR ≤ 0.05%.

Results:   Differential gene expression of COVID-19 vs HC are highly correlated 
with non-COVID-19 vs HC (r=0.74, p< 0.001). We discovered two gene signatures: 
COVID-19 vs HC (2002 genes) (COVIDsig) and non-COVID-19 vs HC (635 genes) 
(nonCOVIDsig). Pathway analysis of over-expressed signature genes in COVIDsig 
or nonCOVIDsig identified similar pathways including neutrophil activation, innate 
immune response, immune response to viral infection and cytokine production. 
Conversely, for under-expressed genes, pathways indicated repression of lymphocyte 
differentiation and activation (Fig1).

Intersecting the two gene signatures found two genes significantly oppositely 
regulated (ACO1, ATL3). We derived a third gene signature using COCONUT to 
compare COVID-19 to non-COVID-19 viral infections (416 genes) (Fig2). Pathway 
analysis did not result in significant enrichment, suggesting identification of novel 
biology (Fig1).

Statistical deconvolution of bulk transcriptomic data found M1 macrophages, 
plasmacytoid dendritic cells, CD14+ monocytes, CD4+ T cells and total B cells 
changed in the same direction across COVID-19 and non-COVID-19 infections. 
Cell types that increased in COVID-19 relative to non-COVID-19 were CD56bright 
NK cells, M2 macrophages and total NK cells. Those that decreased in non-
COVID-19 relative to COVID-19 were CD56dim NK cells & memory B cells and 
eosinophils (Fig3).

Figure 1


