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Plasma Kidney Injury Molecule-1 in

Systemic Lupus Erythematosus:

Discordance Between ELISA and

Proximity Extension Assay

To the Editor:

Oligonucleotide-labeled antibodies (Olink, Olink Prote-

omics) and aptamers (SomaScan, SomaLogic) are increas-
ingly used in biomarker discovery and research. However,
few studies have compared the protein levels measured on
proteomics platforms with those measured using conven-
tional immunoaffinity assays.1-5 This may be especially
relevant in the setting of autoimmune diseases, such as
systemic lupus erythematosus (SLE), where anti–double-
stranded DNA (anti-dsDNA) antibodies could interfere with
immunoassay technologies that use oligonucleotide-based
antibodies (Olink) or aptamers (SomaScan). In this study,
we compared measurements of plasma kidney injury
molecule-1 (KIM-1), a sensitive marker of tubular injury
with prognostic value,6,7 across 2 different immunoassay
technologies in patients with and without SLE.

We measured plasma KIM-1 levels in 446 individuals
enrolled in the Boston Kidney Biopsy Cohort, a prospec-
tive, observational cohort study of patients with chronic
kidney disease (Item S1), using the microbead-based
sandwich enzyme-linked immunosorbent assay (ELISA)
and a proximity extension assay (Olink). The proximity
extension assay uses oligonucleotide-labeled antibodies
that bind to the target protein. The measurements and
assay performance of both ELISA and the Olink platform in
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Figure 1. Correlation between plasma kidney injury molecule-1 (K
(ELISA) and a proximity extension assay (Olink) according to sys
values are expressed as normalized protein expression values on
pg/mL and log2-transformed.
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the Boston Kidney Biopsy Cohort were described previ-
ously in detail.7,8 Using Spearman correlation coefficients,
we investigated differences in plasma KIM-1 measure-
ments between the 2 assays in individuals with and
without SLE and in individuals with negative versus posi-
tive anti-dsDNA levels (assay reference range, ≤25 vs >25
IU/mL). The corresponding 95% confidence intervals
(CIs) were reported as bias-corrected and accelerated
bootstrap estimates.9

Sixty-eight Boston Kidney Biopsy Cohort participants
had SLE and were compared with 378 individuals with
diseases other than SLE (Table S1). The mean ages were 39
± 15 and 55 ± 16 years, the mean estimated glomerular
filtration rates were 85 ± 37 and 52 ± 33 mL/min/1.73
m2, and the median proteinurias (interquartile range)
were 1.5 (0.7-3.2) and 1.7 (0.4-4.2) g/g creatinine in
individuals with and without SLE, respectively. Eighty-
seven percent of individuals with SLE were women and
46% of those without SLE were women. Among those
with SLE, 62% had proliferative and 27% had non-
proliferative histopathologic lesions in the kidneys.
Spearman’s ρ between plasma KIM-1 measurements from
both assays in the entire cohort was 0.89 (95% CI, 0.85-
0.92; P < 0.001). Spearman’s ρ was 0.69 (95% CI, 0.47-
0.82; P < 0.001) in individuals with SLE, and Spearman’s ρ
was 0.90 (95% CI, 0.85-0.93; P < 0.001) in individuals
with diseases other than SLE (Fig 1). Forty-three in-
dividuals with SLE had available anti-dsDNA levels
measured using the chemiluminescent QUANTA Flash
dsDNA assay (Werfen). The correlation between the 2
assays was lower in 34 individuals with anti-dsDNA
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IM-1) measurements using enzyme-linked immunosorbent assay
temic lupus erythematosus (SLE) status. Plasma KIM-1 (Olink)
a log2 scale. Plasma KIM-1 (ELISA) values were measured in
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antibody levels >25 IU/mL (ρ = 0.70; 95% CI, 0.37-0.88;
P < 0.001) than in 9 individuals with anti-dsDNA
levels ≤25 IU/mL (ρ = 0.92; 95% CI, 0.68-1.0; P = 0.001).

In this study, we found differences in the concordance
of plasma KIM-1 measurements by proximity extension
assay versus ELISA according to SLE status. Few studies
have compared assay specificity and correlation between
different assay technologies.1-5 In a prior study, correla-
tions between ELISA and SomaScan aptamer–based assays
for multiple proteins ranged from high for some proteins
(eg, C-reactive protein) to none (eg, platelet endothelial
cell adhesion molecule-1).2 In a recent study that
compared soluble urokinase plasminogen activator recep-
tor levels measured by conventional ELISA with the Olink
and SomaScan platforms in 3 different cohorts, assay
correlations varied widely across the cohorts (Spearman’s
ρ = 0.3-0.8). Soluble urokinase plasminogen activator re-
ceptor had a weaker magnitude of association with adverse
clinical outcomes when measured on the proteomics
platforms compared with ELISA.1 Although cross-
reactivity, epitope availability, and negative cooperative
binding could all influence the concordance between assay
technologies,2 it is possible that autoantibodies (eg, anti-
dsDNA antibodies, which can bind to diverse DNA
structures and nucleoprotein complexes, and may have
DNA-related catalytic activity)10 interfere with measure-
ments dependent on proximity-based oligonucleotide
amplicons used in the Olink platform.

Although our sample size of individuals with available
anti-dsDNA levels was small, our results showing lower
correlation with higher anti-dsDNA levels highlight a po-
tential limitation to the use of oligonucleotide-based assay
technologies in patients with diseases characterized by the
presence of autoantibodies. More broadly, our results
emphasize the possibility of disease-specific interference
phenomena for biomarker assays and the importance of
cross-platform validation studies.
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