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Introduction

e The global morbidity associated with the SARS-CoV-2 virus and the rapid spread of
new variants of concern suggest that it remains critical to understand the general
efficacy of COVID-19 vaccines in clinical practice, their long-term effectiveness and
the durability of the immune response in the real-world setting.

* Antibodies can be assessed in high throughput with reasonable technical effort,
appear tobeassociatedwith protectionagainst symptomatic SARS-CoV-2 infection?®?
and could be used as a surrogate measure for the strength of an individual’s immune
response against COVID-19.5¢

* The Elecsys® Anti-SARS-CoV-2 S (ACOV2S) assay quantifies antibodies for the
receptor binding domain of the SARS-CoV-2 spike (S) protein in human serum
and plasma.’

* An antibody response to the receptor binding domain is elicited by both vaccines
and natural infection; quantifying meaningful thresholds of response to predict the
risk of severe disease may inform future public health strategies for immunization.

Objective

This study aimed to use real-world data to assess the association between
SARS-CoV-2 S antibody levels and risk of COVID-19 related outcomes
(symptomatic and severe infections).

Methods

e This was a retrospective cohort study of subjects who tested with the ACOV2S
assay at least 14 days after prior COVID diagnoses andfor vaccinations
(Figures 1,2& 3).

* [wo real-world data sources were linked via data tokenization:

- Antibody data from the ACOV2S assay obtained from routine clinical testing by
Labcorp laboratories in the US between 2021-04-01 and 2022-06-30.

- Infection and vaccination records of the same subjects captured from the
PurpleLab Open and Closed claims repository.

Figure 1: Use of fit-for-purpose real-world data to address research question
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Figure 2: Study data sources and cohort definition

Figure 3: Study design
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*Patients with a record of COVID-19 vaccination after the index ACOV2S antibody test were excluded from the study.

Statistics

» Associations betweenindexantibody levelsin ACOV2S and future risk of symptomatic
and severe SARS-CoV-2 infections were estimated using Cox regression. To adjust
for potential confounding, the model was weighted based on propensity score with
inverse probability weighting.

Results

e Of 1.3 million subjects with available assay data, 489,933 could be linked to the
claims database and 117,513 met the inclusion criteria. Baseline demographic data
of these subjects are shown in Table 1. Included subjects had an infection profile
comparable to that of the general US population (Table 2).

» Baseline antibody level correlates with previous COVID-19 vaccinations or infections
(Figure 4).

Table 1: Baseline characteristics
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Figure 4: Baseline SARS-CoV-2 S antibody distribution
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Overall

* Individuals with antibody levels of 0.8-2499 U/mL and >2500 U/mL, respectively,

had 34% and 51% reduced risk of symptomatic infection within 12 months (hazard
ratio [HR]=0.66, 95% confidence interval [Cl] [0.60, 0.73] and 0.49 [0.44, 0.55])
vs those who tested negative (<0.8 U/mL; Figure 5 and Table 3).

* The risk of severe infection was also reduced, respectively, by 60% and 76%
(0.40 [0.33, 0.48] and 0.24 [0.20, 0.30]) vs those with a negative test
(Figure 6 and Table 4).

Figure 5: A higher antibody level can provide significantly better protection against
symptomatic SARS-CoV-2 infection
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Table 3: Weighted HRs of symptomatic SARS-CoV-2 infection within 12 months

Anti-SARS-CoV-2 S

Weighted Hazard 95% Confidence Relative reduced risk of

Titer Level [U/mL] Ratio
=2500 0.49
=0.8 and <2500 0.66
<0.8 1.00

Interval developing endpoints
(0.44, 0.55) -51%
(0.60, 0.73) -34%

Reference antibody level <0.8 U/mL (infection rate=18%).

Table 4: Weighted HRs of severe SARS-CoV-2 infection within 12 months

Anti-SARS-CoV-2 S

Weighted Hazard 95% Confidence Relative reduced risk of

Titer Level [U/mL] Ratio
=2500 0.24
20.8 and <2500 0.40
<0.8 1.00

Interval developing endpoints
(0.20, 0.30) -76%
(0.33,0.48) -60%

Reference antibody level <0.8 U/mL (infection rate=2%).

Strengths and limitations

A/
-

* This study leveraged an innovative
approach - data linkage - to assess the
protective effect of antibody titers against
SARS-CoV-2 infection

* This is one of the largest real-world data
studies to date in this area of research

* Our findings quantified the level of
protection at different antibody
thresholds, which may guide the clinical
usage of the antibody assays in offering
risk assessment and supporting disease
prevention strategies

Conclusion

* Thisis a convenient sample of patients who
tested for ACOV2S assays, which may differ
from the general population

* COVID-19 cases may also be under-
documented or under-reportedin the claims
database

* Categorical reporting of antibody test
results at “> 2500 U/mL” impeded our ability
to identify protective titers at higher levels
(e.g.,>5000 U/mL)

N Sex & age Race Ethnicity
Eligible patients 61% female 55% White 10% Hispanic
N=117,513 39% male 5% Black 47% Non-Hispanic
Median age=5%5 3% Asian 43% Not specified
IQR=[42, 65] 37% Other/Not specified
e
i

&

US region

39% Northeast
40% South
12% West

9% Midwest

Insurance

28% Commercial

E R

Prior infection &
vaccination

41% vaccinated

insurance (no prior infection)
10% Medicare/ 53% natural infection
Medicaid (no vaccination)
61% Claims through % infected & vaccinated

point-of-care

Health conditions

29% immunocompromised
25% mild comorbidities
11% moderate-to-severe

comorbidities

Table 2: Infection rates compared with the general US population®°
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* The study outcomes of interest were:

1. Symptomatic infection, confirmed by a COVID-19 diagnosis code in the claims
database at least 7 days after the index antibody test.

2. Severe infection, confirmed by a COVID-19 diagnosis code in the claims database
and defined as infection leading to hospitalization, admission to the intensive
care unit, intubation and/or mechanical ventilation and/or death within 30 days of
the infection.
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* Overall, our study demonstrates a strong association between spike
antibody levels and the subsequent risk of developing COVID-19.

* This evidence contributes to a better understanding of the association
between natural immunity and COVID-19 vaccines on the quantitative
level of antibodies which may, in turn, inform future public health
recommendations.
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