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FIGURE 1-12 Homogeneous and heterogeneous immunoassays



» Enzyme Linked Immunosorbent Assay (ELISA):

» Enzyme Immunoassy (EIA) uses the catalytic
properties of enzymes to detect and quantify
immunological reactions.

» Alkaline phosphatase (ALP), horseradish
peroxidase (HRP), glucose-6-dehydrogenase
(G6D), and B-galactosidase are the enzymes most
commonly used as labels in EIA.

» ELISA is a heterogenous EIA technique.
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Fig. 1: Common Configurations for Diagnostic Immunoassays
A. Two-site sandwich immunoassays: endogenous antigen is bound by a solid
phase capture antibody and a signal is generated when soluble, labeled antibody
binds a second epitope on the antigen. The signal generated by the labeled
antibody is proportional to the concentration of the antigen in the patient sample. B.
Competitive immunoassays: the unlabeled antigen in the patient sample competes
with the labeled antigen for binding to a solid phase antibody. The amount of the
labeled antigen bound by the antibody is inversely proportional to the concentration
of the antigen in the patient sample.
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~——  Type of errors in immunoassays

Errors due to exogenous factors

Exogenous errors may be random (e.g. due to variability in
sample pipetting or other manipulations) or systematic (e.g.
consistent deviations from the ‘true’ value due to calibration
errors), may affect many results, and should usually be
detected by good internal quality control (IQC)and occasionally
retrospectively by careful examination of external quality
assessment (EQA) results.

Errors due to endogenous interferences

Endogenous interferences are almost always

sporadic and specimen-dependent, and hence more difficult

to identify. They may due to unintended detection of cross-reacting
substances, presence of abnormally high concentrations of normal
serum constituents (e.g. hemolysed or lipemic specimens), and
formation of antibody or other macromolecular complexes.

Spedfic Interaction Cross-reactivity Interference

PN A\ A

Y Y
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| Table 1 Comparison of exogenous and endogenous types of errors l

Type of Means of minimizing occurrence and
error Characteristics Possible causes facilitating recognition
Exogenous | Often associated with change in Incorrect or degraded calibrant \  Carefully following manufacturers’ instructions
bias of IQC and/or EQA results
Incorrect reconstitution of
freeze-dried controls Implementing clearly defined IQC procedures
Failure to recognize need for
recalibration
Lot-to-lot reagent variation Participating in appropriately designed EQA
Faulty pipettes or dispensers schemes
Increased imprecision Imprecise pipetting
Mis-sampling due to probe Ensuring laboratory staff are well trained, facilitating
blockage early recognition and correction of errors
Failure of bubble detection
Inadequate mixing of reagents
and /or frozen specimens Establishing good communication with clinical staff
Inadequate washing and technical staff in relevant diagnostic
Contaminants on reaction tubes companies
Endogenous | Sporadic Normal serum components in Standardized procedures for assessing

Specimen-dependent
Difficult to identify

excess

Cross-reacting substances

Antianalyte and antireagent
antibodies and other complex
formation

High-dose hooking

haemolysed or lipaemic specimens
Awareness of assay characteristics
Protocols for assessing possible interference
Established protocol for vulnerable analytes (e.g.
tumour markers)

IQC, internal quality control; EQA, external quality assessment
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Table 3 Characteristics of antireagent antibodies’*! T

Subjects in whom most likely to

Type of antibody Aetiology Characteristics be present

Human Produced in response to a direct antigenic  Most readily identified antireagent antibodies. Those who have previously
anti-mouse stimulus, most frequently following High-affinity antibodies which may be present  undergone treatment with MAbs
antibody treatment with mouse MAbs either for at high concentrations (>1000 pg/L either for imaging or treatment
(HAMA) imaging or treatment, but also in reported).

subjects working with animals May be of IgG, IgA, IgM or (rarely) IgE class.
May persist long-term

Heterophilic Poorly defined antibodies developed i~ Two general types reported - one detectingan  Variable prevalence with variable

antibody response to no clear immunogen epitope present on rabbit Ig only and one analytical relevance

detecting epitopes on goat, cattle, horse
and mouse but not rabbit

Rheumatoid Autoantibodies often present in serum Bind to multiple antigenic determinants onthe Patients with autoimmune
factor samples from patients with rheumatoid ~ Fc region of IgG. rheumatic diseases, but can also
disease May be of IgM, IgG or IgA classes. be seen in patients with
Cause falsely high values in turbidimetric or infections, particularly persistent
latex particle agglutination assays. infections

May interfere in two-site immunoassays, .g.
by binding to Fc portions of other
immunoglobulins and causing aggregation

MAb, monoclonal antibody
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Human anti-animal antibodies (HAAA)

® Response to parenteral administration of animal MoAb

# Following radioimaging, cancer therapy, transplant
immunotherapy

™ High concentration, high avidity, epitope specific




