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Introduction

Heterophilic antibodies are known to interfere with some
immunoassays. Agents such as Heteroblock® have been
designed to suppress non-specific signals from heterophilic
antibodies. Rheumatoid factor (RF) is a heterophilic antibody that
is present in the serum of up to 80% of patients with rheumatoid
arthritis (RA). Multiplex-based enzyme-linked immunosorbant
assays (ELISA) allow serum to be tested for multiple analytes.
This emerging high-throughput technique is used with increasing
frequency in the study of serum from patients with RA.

Objective

We sought to answer whether multiplex ELISA arrays are
affected by serum RF or other heterophilic antibodies in patients
with RA.

Methods

Multiplex ELISA of RF-depleted Serum Samples
•Serum was obtained from 9 RA patients. Aliquots of each
sample were then RF-depleted (RD) or mock-depleted (MD) by
affinity absorption against human IgG-conjugated or
unconjugated sepharose, respectively. All absorptions were
incubated vol:vol >4 hr at 4°C. RF levels were measured by
nephelometry.

•Using SearchlightTM multiplex ELISA, RD and MD samples were
tested in duplicate for 16 analytes: A-SAA, E-selectin, ICAM1,
IFNγ, IL1ra, IL2R, IL6, IL7, MMP1, MMP3, MMP9, RANTES,
TIMP1, TIMP2, TNFRI, and TNFRII (PerBio/ThermoFisher,
Woburn, MA).

•RF interference (RFI) was defined as ≥2-fold false elevation of
analyte signal in the non-RF-depleted sample (MD:RD ≥2).

Heteroblock® and Cross-bead Multiplex ELISA
•Serum was obtained from 3 RA patients and incubated for 2 hr
at 25°C with 0, 1.5, 15, 150, or 1500 µg/ml Heteroblock® (Omega
Biologicals, Inc., Bozeman, MT).

•Using Multiplex Bead-based Luminex® Assays, serum samples
were  tested in duplicate for 23 analytes: Eotaxin, GM-CSF, IFNα,
IFNγ, IL1β, IL1ra, IL2, IL4, IL5, IL6, IL7, IL8, IL10, IL12, IL13,
IL15, IL17, IP10, MCP1, MIP1α, MIP1β, RANTES, and TNFα
(Invitrogen, Carlsbad, CA). To test non-specific analyte-
independent signal, cross-bead assays were also performed
using analyte-inappropriate beads.

•Multiplex Bead-based Luminex® Assays were also used to test
serum samples from an additional 35 RA patients for the same 23
analytes. Samples were incubated for 2 hr at 25°C with 0 or 150
µg/ml Heteroblock®. These assays also included a positive
control that was “spiked” with a known quantity of analyte.

Results

•Following RF depletion, analyte signals were often reduced. In
addition, the degree of signal reduction generally correlated with
basal RF titer, as shown for MMP1 (Figure 1, top panel). For
patients in the lowest, middle, and highest basal RF tertiles, the
mean MD:RD ratio was ≥2 in 2/16 (12.5%), 4/16 (25%), and 15/16
(93.8%) analytes, respectively (Figure 1, bottom panel).

•Non-specific signals for MIP1α were detected in 2/3 RA patients
when assayed in cross-bead analysis (Figure 2). This signal was
dampened by high concentrations of Heteroblock®. The other RA
patient demonstrated little if any non-specific signal.

•In a substantial number of the 35 RA patient samples tested by
Multiplex Bead-based Luminex® Assays, analyte signals were
dampened by Heteroblock® (represented by MIP1α, TNFα, and
IL17 in Figure 3). Most analytes showed interference, but it was
not uniformly present (represented by IL8 in Figure 3).

Conclusions

•In RA patients, serum RF and heterophilic antibodies interfere
with analyte measurements in multiplex-based ELISA arrays.

•Large concentrations of Heteroblock® are needed to dampen
non-specific interfering signals.

•These findings should be considered when interpreting data
generated by multiplex arrays in patients with RA.
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Figure 3. Heteroblock Reduces Non-specific Signal.
Shown are 4 representative analytes tested by Multiplex Bead-based Luminex®

Assays in 35 RA patients (cyan circles) and one “spiked” positive control with a
known concentration of analyte (magenta circle). Samples were incubated with
Heteroblock (y-axis) or not (x-axis). A reference line is included (y=x). Circles to the
right of the line indicate a sample with signal that was dampened by Heteroblock®,
sometimes markedly so.

Figure 1. Elevated basal serum RF is associated with interference.
Top Panel: Shown in blue is the ratio of MMP1 signal in mock-depleted (MD) and
RF-depleted (RD) serum samples from 9 RA patients. Also shown are RF values
(solid line) and the defined threshold for RF interference (dashed line, MD:RD = 2).
Bottom Panel: Shown are MD:RD ratios for all 16 analytes. For analysis, patients
were grouped into tertiles based on serum RF level.
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Figure 2. Non-specific Signal by Cross-bead Analysis.
Serum samples from 3 RA patients were incubated with various concentrations of
Heteroblock® (x-axis). Shown are MIP1α signals as analyzed by Multiplex Bead-
based Luminex® Assays using analyte-specific beads (green) and non-specific
cross-beads (red). Results for MIP1α were representative of other analytes.


