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Editorial

Immunoassay interference: a relatively rare but still important problem
Immunoassay is a beautiful analytical technique. The

method uses the extraordinary specificity of a bioanalytical

reagent, the antibody, and a labeling system based on

absorbance, fluorescence, luminescence, etc., to come up

with measurements of incredible sensitivity and specificity.

Routinely, this method can quantify minute amounts of

diverse analytes present in highly complex biological fluids

such as serum. Serum total protein concentration (compris-

ing hundreds of thousands of different molecules) is in the

range of 1011 ng/l and a good immunoassay can detect down

to 1 ng/l. To compare with the total population on earth (6 �
109), it can be concluded that this technique can identify a

single person with relative ease.

Despite its extraordinary power, the method is not

perfect. This is, from one point of view, desirable for

Clinical Chemists. Many of us are employed to optimize

immunoassay methodology at industrial settings, or work in

hospitals to delineate analytical problems which complicate

the interpretation of data and may lead to wrong diagnoses

and inappropriate treatments. There are many reasons for an

immunoassay to fail [1]. Some reasons are clearly pre-

analytical and may not be due to immunoassay failure per

se. For example, inappropriate collection or storage of a

specimen may lead to degradation of the analyte of interest

(e.g., adrenocorticotropic hormone) and to an erroneously

low result, despite optimal performance of the immunoassay

used. On other occasions, the immunoassay may produce

erroneous results due to contamination of the sample with

analyte (e.g., carry-over of human choriogonadotropin from

a serum of a pregnant woman to a serum that was originally

negative for the analyte due to ineffective washing of the

pipettor of an instrument). On other occasions, erroneous

results for anlaytes may be reported due to sample mix-up,

mislabeling, etc. Also, sample quality may affect some

immunoassay results (e.g., presence of overt hemolysis,

hyperbiliorubimia, lipemia, etc.).

Other general problems of immunoassay are related to

antibody specificity and cross-reactivity. Sometimes, the

antibody may recognize closely related molecules (e.g.,

cortisol and cortisone). Cross-reactivity problems are well

known to immunoassay kit manufacturers and the package

inserts of each immunoassay include known cross-reactants.

Other problems of immunoassays have been recognized for

many years [1,2]. For example, it is well documented that the

presence of autoantibodies in diseases such as rheumatoid
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arthritis, systemic lupus erythematosus, scleroderma, chronic

active hepatitis, etc., may lead to erroneous results for some

analytes [3,4]. On other occasions, endogenous hormone-

binding proteins (present in excess or absent) may also

complicate immunoassay performance. Endogenous autoan-

tibodies to the antigens of interest (e.g., against thyroid

hormones, thyroglobulin, etc.) may further complicate the

analysis of serum of certain groups of patients. By far

though, the most common problems that are seen in immu-

noassays are related to the presence of heterophilic anti-

bodies in patients’ sera or to the presence of huge amounts of

analytes, leading to the so-called high-dose hook effect [5–

8]. These problems have been reviewed in the past and there

is no need to elaborate on them in detail. But what are

‘‘heterophilic antibodies’’? These are antibodies present in

human serum, recognizing animal immunoglobulins, usually

employed in commercial immunoassays (e.g., those derived

from mice or rabbits). In sandwich-type immunoassay for-

mats, these antibodies have the ability to link the capture and

detection antibody without presence of antigen, thus leading

to false-positive results. This problem has been recognized

for many years [5,6] and there are now ways of eliminating

most (but sometimes not all) of the interference. This is

achieved by addition in the reagent mixture of animal

immunoglobulins such as rabbit, goat or mouse immunoglo-

bulins, or proprietary reagents developed by companies. One

would thus expect that interference by heterophilic anti-

bodies in commercial immunoassays should be a relatively

rare event.

In this issue of Clinical Biochemistry, Cole and Khanlian

report false-positive human choriogonadotropin (hCG)

results, identified over many years, and pinpoint to the fact

that most of these false-positives are related to a specific

product, the Abbott AxSym Total Beta-hCG Assay [9]. The

authors propose a simple method to eliminate this interfer-

ence by sample dilution with a diluent containing goat

immunoglobulins. Human choriogonadotropin is an impor-

tant biochemical test, used to confirm pregnancy, identify

gestational trophoblastic diseases, including neoplasms and

testicular germ malignancies in men. Since hCG is such a

powerful cancer biomarker, its apparent presence in serum

of men and non-pregnant women is a strong indication of a

disease process, even in the absence of clinical symptoms.

The authors have documented that the vast majority of

patients with falsely elevated hCG were treated with inva-
ts. All rights reserved.
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sive procedures, including dilation and curettage, laparos-

copy, chemotherapy, hysterectomy, salpingo-oophorectomy,

and throracotomy.

There are some clear messages from this paper. One is

that despite immunoassay being a wonderful analytical

technique, we still see false, and potentially misleading

results. Such data, as shown in this paper, can be produced

by kits from diverse manufacturers. It is up to the intelli-

gence, competence, and experience of the Clinician to

contrast such data with the clinical situation and make a

decision on how to proceed further. In any case, suspect data

should be brought to the attention of the Clinical Chemist

who will then explore, and likely offer solutions by repeat

analysis, testing on different platforms, etc. What we always

teach our Clinical Chemistry residents and Medical students

is that every biochemical test must be interpreted in the

context of the whole clinical picture and never in isolation.

Of particular interest in this case is as to why a product

from a major manufacturer (Abbott) appears to demonstrate,

according to Cole and Khanlian [9], such a poor perfor-

mance, in comparison to other manufacturers of the same

test. Since there is a simple solution to this problem, I hope

that the manufacturer already has, or will take measures to

rectify it at the earliest possible time.
* Corresponding author. Department of Pathology and Laboratory

Medicine, Mount Sinai Hospital, 600 University Avenue, Room 600-16,

Toronto, Ontario, Canada M5G 1X5. Fax: +1-416-586-8628.
References

[1] Miller JJ, Levinson SS. Interferences in immunoassays. In: Diamandis

EP, Christopoulos TK, editors. Immunoassay. San Diego: Academic

Press; 1996. p. 165–90.

[2] Selby S. Interference in immunoassay. Ann Clin Biochem 1999;

36:704–21.
[3] Lewis JG, Florkowski CM, Elder PA, Hung PJ. Rheumatoid factor and

false positive sex-hormone binding globulin. Clin Chim Acta 2003;

332:139–41.

[4] Levinson SS, Miller JJ. Response to: rheumatoid factor and false pos-

itive sex-hormone binding globulin. Clin Chim Acta 2003;332:143–4.

[5] Kricka LJ, Schmerfeld-Pruss D, Senior M, Goodman DB, Kaladas P.

Interference by human anti-mouse antibody in two-site immunoassays.

Clin Chem 1990;36:892–4.

[6] Kricka LJ. Human anti-animal antibody interferences in immunologi-

cal assays. Clin Chem 1999;45:942–56.

[7] Levinson SS, Miller JJ. Towards a better understanding of heterophile

(and the like) antibody interference with modern immunoassays. Clin

Chim Acta 2002;325:1–15.

[8] Ismail AA, Walker PL, Cawood ML, Barth JH. Interference in im-

munoassay is an underestimated problem. Ann Clin Biochem 2002;

39:366–73.

[9] Cole LA, Khanlian SA. Easy fix for clinical laboratories for the false

positive defect with the Abbott AxSym Total h–hCG test. Clin Bio-

chem 2004;37:344–9.

Eleftherios P. Diamandis

Department of Pathology and Laboratory Medicine,

Mount Sinai Hospital,

Toronto, ON, Canada M5G 1X5

Department of Laboratory Medicine and Pathobiology,

University of Toronto,

Toronto, ON, Canada M5G 1X5

E-mail address: ediamandis@mtsinai.on.ca

24 February 2004


	Immunoassay interference: a relatively rare but still important problem
	References


