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A Commentary on 


Brief report - Monoclonal antibodies illustrate the difficulties in measuring blocking TSH receptor antibodies
 by Davies TF, Morshed SA, Mezei M and Latif R (2022) Front. Endocrinol. 13:943459. doi: 10.3389/fendo.2022.943459



Introduction

The authors read with interest the article entitled “Brief Report - Monoclonal Antibodies Illustrate the Difficulties in Measuring Blocking TSH Receptor Antibodies.” published in 2022 in Frontiers in Endocrinology (1). The experiments with mixtures of monoclonal antibodies with either stimulatory or blocking activity were interesting and provocative. The discussion of the results was also enlightening.



Commentary

The authors would like to note that Davies et al. were not the first to perform experiments testing mixtures of thyrotropin receptor (TSH-R) monoclonal antibodies (mAb) in bioassays. In 2013 the authors published an article in Clinical Experimental Immunology, not cited in Davies et al., in which the authors used mixtures of the purely stimulatory mAb, M22, and the purely blocking mAb, K1-70, and measured the activity of these mixtures in bioassays for thyroid-stimulatory antibody (TSAb) and thyroid-blocking antibody (TBAb) (2). We refer to Figure 7 of our manuscript, which shows the results of testing 11 mixtures of each mAb in 10% incremental proportions from 100:0% to 0:100% using the concentration of each mAb that gave maximal stimulation (M22; 20 ng/mL) or inhibition (K1-70; 200 ng/mL). We found that we could detect TSAb activity even in the presence of up to 60% K1-70, and that we could not detect TBAb activity when the K1-70 was less than 60%. Conversely, we could not detect TSAb actvity when the K1-70 was greater than 60%, and we could only detect TBAb activity when the M22 was less than 40%. Interestingly, we observed ‘negative inhibition’ (stimulation) in the TBAb bioassay when the M22 was 40% or greater. From these results we can conclude that the actvities of both TSAb and TBAb bioassays can be affected by high levels/affinity/potency of antibodies of the opposite actvity.

In subsequent work, in assaying sera for blocking activity, a cell-based TBAb bioassay was found to be about 20 times more sensitive than a commercial TSH-R-binding assay that did not discriminate between stimulatory and blocking activity (3, 4). Furthermore, mixtures of blocking and stimulating mAbs were tested in the blocking bioassay. At 100% K1–70 (200 ng/mL), 80% K1–70 + 20% M22, 60% K1–70 + 40% M22, 40% K1–70 + 60% M22, 20% K1–70 + 80% M22, and 100% M22 (20 ng/mL), we observed 82%, 61%, 24% (negative), –26% (negative), –77% (negative), and –95% (negative) inhibition, respectively (3). Therefore, the blocking bioassay not only detected blocking antibodies, but it also detected the presence of stimulatory antibodies, reporting them as negative inhibition, although it is not as sensitive as the stimulatory bioassay (2, 3, 5).

Recently, similar observations using stimulating and blocking mAb mixtures have been made, expressed as the relationship between TSH-binding inhibitory immunoglobulin (TBII) and bioassays (6, 7). These studies showed that the characteristics of TSH-R-Ab in certain patient serum can be mimicked by mixtures of human anti-TSH-R mAbs, and suggested that these sera contained mixtures of stimulatory, blocking, and in once case, neutral anti-TSH-R-Ab.



Discussion

The previously published results described above demonstrate that the effect of competing TSH-R-Ab activities is not just an issue for TBAb bioassays, as stated in Davies et al., it is relevant to TSAb bioassays as well. We agree, however, that it is probably more likely to be an issue with TBAb bioassays especially when testing serum from Graves’ disease (GD) patients who have high levels of TSAb. Nevertheless, we conclude that both bioassays measure the net bioactivity in these mAb mixtures and that, by extension, it is the net actvity that is measured in a serum sample. We also would propose that it is the net actvity that correlates with risk for hyper- or hypothyroidism (8). We believe this notion is consistent with the preponderence of data in the literature regarding bioassay results.



Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Conflict of interest

PO and GK consult for Quidel Corporation San Diego, CA, USA.



References

1. Davies, TF, Morshed, SA, Mezei, M, and Latif, R. Brief report - monoclonal antibodies illustrate the difficulties in measuring blocking TSH receptor antibodies. Front Endocrinol (2022) 13:943459. doi: 10.3389/fendo.2022.943459

2. Li, Y, Diana, T, Klasen, T, Olivo, R, and Kahaly, GJ. A novel bioassay for anti-thyrotropin receptor autoantibodies detects both thyroid-blocking and stimulating activity. Clin Exp Immunol (2013) 173(3):390–7. doi: 10.1111/cei.12129

3. Diana, T, Wuster, C, Olivo, PD, Unterrainer, A, Konig, J, Kanitz, M, et al. Performance and specificity of 6 immunoassays for TSH receptor antibodies: A multicenter study. Europ Thyroid J (2017) 6:243–9. doi: 10.1159/000478522

4. Diana, T, Olivo, PD, and Kahaly, GJ. Thyrotropin receptor blocking antibodies. Hormone Metab Res (2018) 50(12):853–62. doi: 10.1055/a-0723-9023

5. Diana, T, Krause, J, Olivo, PD, König, J, Kanitz, M, Decallonne, B, et al. Prevalence and clinical relevance of thyroid stimulating hormone receptor-blocking antibodies in autoimmune thyroid disease. Clin Exp Immunol (2017) 189(3):304–9. doi: 10.1111/cei.12980

6. Tagami, T, Hiroshima-Hamanaka, K, Umakoshi, H, Tsuiki-Naruse, M, Kusakabe, T, Satoh-Asahara, N, et al. Experimental reproduction of dynamic fluctuation of TSH receptor-binding antibodies between stimulation and inhibition. J Endocr Soc (2019) 3(12):2361–73. doi: 10.1210/js.2019-00012

7. Tagami, T, and Moriyama, K. Characterization of apparently paradoxical thyrotropin binding inhibitory immunoglobulins with neutral bioactivity. J Endocr Soc (2022) 6(7):1–10. doi: 10.1210/jendso/bvac070

8. Kahaly, GJ, Diana, T, and Olivo, PD. TSH receptor antibodies: Relevance & clinical utility. Endocr Pract (2020) 26(1):97–106. doi: 10.4158/EP-2019-0363



Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Olivo and Kahaly. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fendo.2022.1060280_cover.jpg
, frontiers | Frontiers in Endocrinology

Commentary: Brief report - Monoclonal
antibodies illustrate the difficulties in
measuring blocking TSH
receptor antibodies





OEBPS/Images/logo.jpg
, frontiers ’ Frontiers in Endocrinology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Commentary: Brief report - Monoclonal antibodies illustrate the difficulties in measuring blocking TSH receptor antibodies

      

        		

          Introduction

        



        		

          Commentary

        



        		

          Discussion

        



        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





