
 Autoimmune diseases are important contributors to 
morbidity and mortality in the United States. Researchers 
have identified more than 20 subtypes of antinuclear 
antibodies (ANAs), which are the hallmark of autoimmune 
diseases (1).  

  Reliable, rapid ANA tests with acceptable sensitivity and 
specificity are in high demand for the timely diagnosis and 
treatment of autoimmune diseases (2,3). 

 The gold standard for ANA detection is manual indirect 
immunofluorescence (IIF) with Hep-2 cells. This method is 
highly sensitive but has several flaws. It relies heavily on 
highly skilled morphologists which may lead to reader 
bias, and increased inter-laboratory variation (2,4).

 This study is a systematic review of the currently available 
multiplexed systems (i.e., Bioplex 2200, AtheNA Multi-Lyte 
ANA and FIDIS Connective 10) that might serve as 
alternative methods for detection of ANAs in the diagnosis 
of autoimmune diseases (5). 
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1. In the present study, we employed the Preferred Reporting 
Items for Systematic Review and Meta-Analysis Protocols 
(PRISMA-P) to review research articles on the use of 
multiplexed systems in the diagnosis of systemic lupus 
erythematous (SLE), and analyze the participants, 
interventions, comparators and the outcomes (PICO). 

2. PubMed with MeSH terms, CINAHL and Web of Science 
were searched to identify relevant studies.

3. Study selection and appraisal were conducted 
independently by three reviewers and analysis was 
performed to synthesize the data.

1. Abels, A. M., & Abels, M. (2012). The clinical utility of a positive antinuclear antibody 
test result. The American Journal of Medicine, 146(4), 342-348.

2. Avaniss-Aghajani, E., et al (2007). Clinical value of multiplexed bead-based 
immunoassays for detection of autoantibodies to nuclear antigens. Clinical and Vaccine 
Immunology, 14(5), 505-509.

3. Bardin, N., et al (2009). BioPlex 2200 multiplexed system: simultaneous detection of 
anti-dsDNA and anti-chromatin antibodies in patients with systemic lupus 
erythematosus. Autoimmunity, 42(1), 63-68.

4. Biagini, R. E., et al (2007). Analytical performance of the AtheNA MultiLyte ANA II assay 
in sera from lupus patients with multiple positive ANAs. Analytical and Bioanalytical 
Chemistry, 388(3), 613-618.

5. Brunner, G. J. M., et all (2012). Comparison of autoantibody specificities between 
traditional and bead-based assays in a large diverse collection of patients with systemic 
lupus erythematosus and family members. The official Journal of The American College 
of Rhuematology, 64(11), 3677-3686.

6. Copple, S.S., et al (2007). Comparison of three multiplex immunoassays for detection 
of antibodies to extractable nuclear antibodies using clinically defined sera. Annals of 
the NY Academy of Sciences, 1109:464-472.

7. Homburger, H. A., et al (1998). Detection of antinuclear antibodies: comparative 
evaluation of enzyme immuno assay and indirect immunofluorescence methods. 
Archives of Pathology & laboratory Medicine, 122(11), 993-999.

8. Infantino, M., et al (2013). Highlights on novel technologies for the detection of 
antibodies to Ro60, Ro52, and SS-B. Clinical and Developmental Immunology, 2013, 10.

9. Mahler, M., et al (2014). Concepts and future directions for the assessment of 
autoantibodies to cellular antigens referred to as anti-nuclear antibodies. Journal of 
Immunology, 2014, 1-18. 

10. Op De Beeck, K., et al (2012). Antinuclear antibody detection by automated multiplex 
immunoassay in untreated patients at the time of diagnosis. Autoimmunity Reviews, 
12(2), 137-143. 

11. Nifli, A-P., et al (2006). Comparison of a multiplex, bead-based fluorescent assay and 
immunofluorescence methods for the detection of ANA and ANCA autoantibodies in 
human serum. Journal of Immunological Methods, 311(1-2), 189-197.

12. Sohn, K-Y., et al (2010). Comparison between multiplex immunoassay and 
immunofluoresence methods in the detection of antinuclear antibodies. Clinical 
biochemistry, 43(9), 783-784.

13. Zandman-Goddard, G., et al (2009). Exposure to Epstein-Barr virus infection is 
associated with mild systemic lupus erythematosus disease. Annals of the NY Academy 
of Sciences, 1173:658-663.

 The literature search identified 193 potentially relevant 
articles. Further examination of the titles and abstracts 
resulted in 24 articles for which the full text was assessed 
in detail.

 Sixteen of the full-text articles met the specified criteria to 
be included in the review. After further consideration only 
13 articles were included in the present review.

 RNP, SS-A, SS-B, Sm, Scl-70, Jo-1, centromere B, 
chromatin, ds-DNA and histone were the major antinuclear 
antibodies (ANA) tested, but not every study included all 
of them.

 The AtheNaA Multi-Lyte ANA and ANCA Test system, 
AtheNA MultiLyte ANA II Test system, the Bioplex 2200 or 
the FDIS were the multiplex systems used in the articles.

 Five of the 13 included studies reported positive predictive 
and negative predictive values for either the antibodies 
that correlated with SLE or specific antibodies.

Results

Results (continued)
 Seven studies reported the sensitivity and specifity for the 

following antibodies; SS-A, SS-B, Sm, RNP, Scl-70, dsDNA, Jo-
1, centromere protein B (CpB), La, ribosomal P (Ribo-P), 
Ro60, and Ro52.  Copple et al. (ref. 7) tested three systems: 
A-BMD, B-INOVA, C-Athena

 In general, all three multiplex systems (AtheNA Multi-Lyte 
ANA-II test system,  FIDIS connective 10, Bioplex 2200) 
demonstrated higher specificities (>80%), but lower 
sensitivities (<80%) in the detection of ANA for SLE 
diagnosis.

 The ability to distinguish between types of SLE was reported 
in one article by Op De Beeck et al.

 No study reported the cost efficiency, turnaround time, 
improvement of healthcare or the ability to distinguish 
between SLE.

 This systematic review provided preliminary evidence that 
the commercially available bead-based multiplex systems 
provide variable sensitivities and specificities in the 
diagnosis of SLE. 

 Default cut-off values for each machine play an important 
role in the diagnosis, so it is suggested that the cut off 
values of each system should be established before it is 
used in the clinical laboratory. 

 There is no significant difference in the diagnostic efficiency 
between different brand names.

 This review is limited by a small sample pool of articles that 
were mostly industry-funded. 
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