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Serological detection of antibodies to the SARS-CoV-2 nucleocapsid protein from dried blood spots

We recently demonstrated dried blood spots (DBS) as an acceptable
matrix for SARS-CoV-2 antibody testing using the Siemens sCOVG and
COV2T assays [1]. DBS as a testing matrix may be useful for eliminating
the need for phlebotomy, particularly for seroprevalence studies and
underserved populations. Further, the use of DBS for testing may be
applicable to other common viruses including HIV [2]. A recent study
demonstrated that the Abbott Architect SARS-CoV-2 IgG assay, using
different parameters for DBS than the FDA cleared assay, performed
comparably to plasma [3]. However, instrument parameters are often
not open for laboratories to modify. Therefore, we sought to validate the
use of DBS on the Architect SARS-CoV-2 IgG assay using our previously
published extraction method.

This study was approved by the Washington University Institutional
Review Board. Remnant whole blood collected in lithium heparin sy-
ringes (n = 139) was obtained and 75 ul pipetted to each of the five
available spots on the DBS cards. The card was dried at room temper-
ature for 4 h before being frozen at —80C until extraction. The remaining
whole blood was then centrifuged, the plasma layer separated, and then
frozen at —80C until analysis. Prospectively collected paired plasma and
DBS from a fingerstick (n = 29) were obtained as previously described
(1). All DBS specimens were extracted from cards by transferring to
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cryovials via hole punch and eluted in 1% Triton-X in PBS. Samples were
rocked gently at room temperature for 4 h prior to centrifugation and
removal of the supernatant into a separate tube for analysis. All speci-
mens were assessed using the Abbott Architect SARS-CoV-2 IgG assay
which detects antibodies to viral nucleocapsid protein.

The area under the curve between the plasma and DBS result was
0.999 (0.998-1.0). At a cutoff of 0.16 S/CO for DBS specimens, the
positive percent agreement with plasma specimens (using the manu-
facturer cutoff of > 1.4 S/CO) was 98.5% (95% CI; 92.0-99.9) and
negative percent agreement was 100.0% (96.6-100.0, Fig. 1A). The
manufacturer defined cutoff of > 1.4 S/CO for the plasma and DBS had a
positive percent agreement of 49.3% (37.7-60.9) with the same nega-
tive percent agreement. The Pearson r of the S/CO between the plasma
and the DBS specimens was 0.819 (p < 0.001, Fig. 1B). No difference
was observed in recovery between remnant or prospectively collected
specimens. Using a specimen with a mean recovery of 0.16 S/CO in
diluent, the intraday precision was 2.6% (n = 20) and the total impre-
cision was 3.32% (n = 20).

We demonstrate the accuracy of DBS testing relative to paired
plasma samples; DBS specimens had near perfect agreement with paired
plasma results when a cutoff of > 0.16 was applied. Importantly the total
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Fig. 1. Association between paired plasma and DBS SARS-CoV-2 IgG Paired results from 168 plasma and DBS cards. A. DBS results based on negative or positive
plasma SARS-CoV-2 IgG. Gray circles are remnants and black triangles are prospectively collected plasma / DBS cards. B. Correlation between the plasma result and
DBS result. Dashed line is manufacturer cutoff for plasma and dotted line is the proposed cutoff of 0.16 S/CO for DBS.
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imprecision at this cutoff concentration was also quite low, implying
that the lowered cutoff is reproducible. These results demonstrate the
feasibility of DBS for serological testing for SARS-CoV-2 IgG. Together
with our previous studies, we demonstrate comparable results valida-
tion DBS for SARS-CoV-2 serology across multiple assays, instrument
platforms, and antigenic targets.
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