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INTRODUCTION

e Recently we customized lllumina’s Infinium MethylationEPIC array
(Epict) to enhance immune response detection and profiled blood
samples from patients with/without SARS-CoV-2 infection to (Fig. 1;
Konigsberg et al 2021 Comm Med).

e \We designed a machine learning (ML) platform that leveraged
methylation risk scoring (MRS) and demonstrated that host methylation
predicts SARS-CoV-2 infection and clinical outcome.

e Previously we compared SARS-CoV-2+ patients to 65 patients with
other respiratory viral infections to determine the specificity of the

methylation signature to SARS-CoV-2. In the current study, we modified viruses with the larger dataset.
the model to improve prediction of both SARS-CoV-2 and other viral

iInfections. RESU LTS

e We further hypothesized that a larger dataset might increase the -

SIGNIFICANCE

e The COVID-19-specific epigenetic signature from peripheral blood
driven by expression/activation of key immune-related pathways is
related to infection status, disease severity, and clinical
deterioration in our expanded dataset.

e Compared to the previously reported sparse regression based MRS
(prev_model), the new MRS model trained in this expanded cohort
(expd_model) did not significantly improve AUCs for case-vs-control
status, hospitalization, ICU admission, and progression to death. We did,
however, observe higher predictive scores for other respiratory

sensitivity of our model overall. ¢, oo cov.2 Figure 1. The predictive model is
unchanged when additional COVID-19
* cases and controls are added. Here we
show the distribution of the AUC mean
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during the cross-validation training either

Triggi@%‘;‘:w'ar Differential DNA in previous set (70% for training, §O_5O
methylation signatures case=114, control=207) or expanded set 3
(80% for training, case=237, control=3095),
a a excluded other infections in training.
XXX XUDAXUDADDUXUX Previously we observed AUC=0.93(+/-

l l 0.019); in the expanded set we observe

AUC=0.92 (+/- 0.02) with no significant
MRS derived from the differential methylation signatures yielded predictive scores difference observed (t-test D = 0_43)_

/\ 1.00 -

0.00 1

Previous set

Expanded set

Determine the presence of SARS- Measure COVID-19 disease
CoV-2 infection (AUC=93.6%) severity (AUC=79.1%-84.4%) 0.75 - 075
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using the customized Epic+ array (Table 1). o
« Phase 2 includes 66 SARS-CoV-2- patients with other respiratory w
viruses, covering 8 types of distinct viral families. 0.00-
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Figure 2. MRS scores predict COVID-19 severity. Here we show that
(left) patients with higher MRS scores have a higher proportion of

for disease progression and severity ((hospitalization, ICU admittance,
ventilator use, and patient death) and ‘other respiratory virus infection’.

Female, Sex, n(%)

Other

359 (48.4%)

178 (24.0%)

187 (49.7%)

66 (17.5%)

136 (45.5%)

103 (34.4%)

36 (54.5%)

9 (13.6%)

Other Viral _ i _ _
Trait (J:;j:) C&‘f;g;e C&‘Q;’g;‘)’e Infections extended hospital stay (>7 days); and (right) patients with fatal outcomes
(N=66) : .
Niéah Ave yeare 15D) 52.8 (18.3) 543 (18.7) 50.4 (17.7) TETCL have higher MRS score than patients who recovered.
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Ancestry, n(%) —

Native American or Alaskan Native 4 (0.5%) 2 (0.5%) 2 (0.7%) 0 (0%) ]

Asian 24 (3.2%) 7 (1.9%) 17 (5.7%) 0 (0%) Figure 3. The COVID-19

Bla?k or AA ) 5 143 (19.3%) 66 (17.6%) 60 (20.1%) 17 (25.8%) model shows various 0.75-

Native Hawaiian or Pacific Islander 9 (1.2%) 5(1.3%) 4 (1.3%) 0 (0%) cen ) g

White 361(48.7%)  219(58.2%)  103(34.4%) 39 (59.1%) levels of specificity for 2 2
Q -
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Unknown or not reported 22 (3.0%) 11 (2.9%) 10 (3.3%) 1(1.5%) InfECtlonS. Here we % .
Hispanic Latino, n(%) 222 (29.9%) 81 (21.5%) 129 (43.1%) 12 (18.1%) show distribution of 6
Emergency Department Disposition, n (%) MRSS in other infecticns 0.251 S
Discharged 106 (14.3%) 48 (12.7%) 58 (19.4%) 0 (0%) )
Floor admission 104 (14.0%) 28 (7.4%) 75 (25.0%) 1 (1.5%) among COVID-19
Number ever admitted to the ICU during the hospital stay 128 (17.3%) 73 (19.4%) 45 (15.0%) 10 (15.1%) negative Contr()'S_ 0.00 -
Number ever requiring ventilator during hospital stay 74 (10.0%) 44 (11.7%) 28 (9.4%) 2 (3.0%) cl/) n clU cl/) c'tS c'/) $
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Table 1. Demographics for the expanded (Phase 2) cohort. 5 2 S & S 3 -
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