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erological methods for severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) antibody detection are routinely performed on plasma or serum from pe-
ripherally collected venous blood. This can be inconvenient and often unacceptable to
children. Dried blood spots (DBSs) collected by finger prick or heel prick are a mini-
mally invasive alternative previously used to detect antibodies against Epstein-Barr vi-
rus, HIV, hepatitis virus, rubella virus, and other viruses (1). Evaluation of DBSs for the
detection of SARS-CoV-2 antibodies with commercially available enzyme immunoas-
says (EIAs) was performed by analyzing paired DBS and serum samples from 54 sub-
jects between 5 and 73 years of age (see the supplemental material).

Whole-blood samples were collected from patients via venipuncture and spotted
onto DBS cards (Whatman 903 Protein Saver cards), with the remainder put into a se-
rum tube. DBS samples were then processed (see the supplemental material) and
tested in parallel with matched serum samples for antibodies against SARS-CoV-2
using the spike-based Architect SARS-CoV-2 IgG Il quantitative assay (research use
only; Abbott Laboratories, Abbott Park, IL, USA) and the S1 spike- and nucleocapsid-
based anti-SARS-CoV-2 enzyme-linked immunosorbent assay (ELISA) (Euroimmun,
Libeck, Germany), following the manufacturers’ instructions. The Architect SARS-CoV-2
IgG Il quantitative assay is a chemiluminescent microparticle assay (CMIA) and records
data as arbitrary units (AU), which were interpreted as positive (=50 AU/ml) or nega-
tive (<50 AU/ml). For Euroimmun ELISAs, the ratio of sample absorbance (read at
450nm, reference 620nm) to that of the calibrator (optical density [OD] ratio) was used
to categorize sample results as positive (OD of =1.1), equivocal (OD of =0.8 to <1.1), or
negative (OD of <0.8). Samples returning an equivocal result were excluded from sensitiv-

ity and specificity calculations in this analysis (Euroimmun spike, n = 2; Euroimmun nucleo- Ed‘m’YU” Young Go, City University of Hong

. s s . . ong

id, n = 9). Sensitivity an ificity were calcul ing the results of parallel testin
caps d‘, 9). Sensitivity and specificity were calculated using the results of parallel testing Copyright © 2021 Walker et al Thisis an open-
of peripherally collected serum samples as the reference standard. Concordance between access article distributed under the terms of

quantitative measurements was calculated with Pearson’s correlation coefficient. the Creative Commons Attribution 4.0
. . . . [ ional license.
For the spike-based Architect and Euroimmun assays, there were no discordant nremationatlicense
) . . o Address correspondence to William D.
results for any of the 54 paired samples. For both assays, DBS testing displayed 100% N
sensitivity and 100% specificity with reference to matched serum samples. The correla- Tihe auilhers cdie fe @amiie: of irieiesi
tion coefficients between quantitative (Architect)/semiquantitative (Euroimmun) serum Published 15 December 2021
and DBS measurements were 0.9662 (95% confidence interval [Cl], 0.9421 to 0.9803;
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FIG 1 Linear regression of EIA OD ratios or AU per milliliter values for the detection of anti-SARS-CoV-2 IgG in 54 paired DBS and serum samples. Samples
were tested with the Architect SARS-CoV-2 IgG Il quantitative assay (A) and the Euroimmun anti-SARS-CoV-2 S1 spike ELISA (B) and nucleocapsid ELISA
(subset, n = 46) (C). Dotted lines indicate the positive/negative, negative/equivocal, and equivocal/positive cutoff values for the respective assays. Shaded

area on linear figures represents 95% confidence interval.

P < 0.0001) and 0.9831 (95% Cl, 0.9708 to 0.9902; P < 0.0001), respectively (Fig. 1). For
a subset of 46 matched samples tested with the Euroimmun nucleocapsid-based assay,
there was 1 discordant result, and DBS testing exhibited 100% sensitivity. One of 5 pairs
that had a negative result in serum testing was positive in DBS testing. The correlation
coefficient between quantitative serum and DBS measurements was 0.9075 (95% Cl,
0.8380 to 0.9480; P < 0.0001).

The high sensitivity and specificity of DBS tests and the strong quantitative rela-
tionship with paired serum samples in the spike-based Architect and Euroimmun
ElAs demonstrate the validity of DBS collection for the detection of SARS-CoV-2 anti-
bodies with these assays. This is the first study to validate the quantitative Architect
assay for DBS testing and the first to include pediatric specimens in the analysis. A li-
mitation of this study was that whole blood from venipuncture was used for DBS
collection instead of capillary blood, which would be used in practice. This was to
prevent additional sampling from patients outside routine management. Our findings con-
firm those of recent studies in which adult DBSs (from capillary blood) were validated
using semiquantitative ElAs targeting the S1 spike (2-4) and nucleocapsid proteins (3-5).
These data suggest that DBS-derived blood is a viable alternative to plasma or serum col-
lection. It has particular utility for testing of infants and children and testing in hotel or
home quarantine, where sample collection is performed away from clinical settings. It can
reduce transmission risks to staff members collecting samples from infected patients, as
less time needs to be spent with the child to obtain the sample. Additionally, the simplicity
of collection and processing and the stability of DBS samples for long periods at room
temperature are well suited to coronavirus disease 2019 (COVID-19) diagnostics and sur-
veillance in remote and resource-limited settings.
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