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Anti-TPO IgE Autoantibody in Chronic
Urticaria: Is It Clinically Relevant?
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» See the article “Causal Relationship Between Anti-TPO IgE and Chronic Urticaria by In Vitro and
In Vivo Tests” in volume 11 on page 29.

Chronic spontaneous urticaria (CSU) is a common skin disorder characterized by recurrent
itchy wheals, angioedema or both which lasts more than 6 weeks with prevalence of 0.5%

to 1%.! Although immunologic mechanisms of CSU have not yet been fully understood, it

has been suggested that autoimmunity is one of the major cause of activation of mast cells

in CSU, where 2 types of autoimmune reactions are involved.?* Type I autoimmune reaction
(autoallergy) is an IgE response reacting to self-antigens that induce mast cells/basophils to
release histamine and vasoactive mediators. Type Il autoimmunity is explained by the presence
of IgG autoantibodies against IgE or high affinity Fc epsilon receptor I (FceRI), which leads to
the degranulation of mast cells/basophils.? There have been several studies to show a positive
association between autoimmune thyroid disease and CSU, and a higher prevalence of serum
IgG autoantibody to thyroid peroxidase (TPO) and thyroglobulin (TG) were noted in adult and
pediatric patients with CSU.*” IgG autoantibody to FceRI was detected in CSU patients which
was correlated with autologous serum skin test (ASST) results.® In addition, recent studies
demonstrated higher prevalence of IgE autoantibodies to thyroid antigens including TPO

in sera of CSU, which could induce activation of basophils, suggesting involvement of IgE-
mediated autoimmune mechanism in the pathogenesis of CSU.**

In the current issue of Allergy, Asthma and Immunology Research, Sanches et al." reported a higher
prevalence (34%) of serum specific IgE autoantibody against TPO in patients with CSU
compared to those with autoimmune thyroid disease (ATD) and healthy controls (NC), when
IgG autoantibody was depleted. In addition, peripheral basophils from CSU patients with
high anti-TPO IgE autoantibody had higher CD203C expression than those from 2 control
groups. They confirmed autoimmune-mediated basophil activation by mixing basophils from
CSU and ATD patients with sera with or without anti-TPO IgE autoantibody. Furthermore, as
in vivo testing, passive transfer of serum from subjects with higher anti-TPO IgE autoantibody
to NC subjects (having negative results on skin prick tests with TPO) showed positive skin
reactions.” These results demonstrated that anti-TPO IgE autoantibody plays a crucial role

in the autoimmune mechanism of CSU, although it is not enough to be a serum biomarker.
Previous reports demonstrated that the prevalence of anti-TPO IgE autoantibody in patients
with CSU ranges from 10% to 61%.*'>" These findings may be attributed to different detection
methods applied in individual studies (use of direct ELISA, capture ELISA or modified other
commercial available kits) and possible interference by the presence of IgG autoantibody and
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other serologic factors in patients with immunologic diseases such as rheumatoid arthritis
and Helicobacter pylori infection.™ A recent study suggested IL-24 to be a specific functional
autoantigen reacting with IgE autoantibodies in CSU with higher predictable values.” High
cytokinergic IgE which exhibited polyreactivity to various self-antigens (beta-galactosidase,
dsDNA, thyroglobulin, ssDNA and histamine releasing factor) was reported to induce IgE-
mediated mast cell degranulation.” Further investigations are needed to confirm the role of
relevant IgE autoantibodies to self-antigens in the pathogenesis of CSU.

Omalizumab (an IgE antibody which can prevent IgE binding to FceRI on mast cells/
basophils) has been widely applied for treatment of antihistamine-refractory CSU.! The
clinical efficacy of omalizumab has been found to reduce the urticaria activity score, free IgE
level, and expression of FceRI+ and IgE+ skin cells in the skin tissue of CSU subjects.” There
have been several studies to predict which patients have favorable responses to omalizumab
treatment. Weller K et al.”® reported CSU patients with higher serum total IgE level showed
favorable responses, while those with lower total IgE levels had unfavorable or delayed
responses to anti-IgE antibody treatment. Kaplan et al.”” reported that 4-week omalizumab
treatment decreased mean urticaria activity score, declined rescue medication use and
improved quality of life in CSU patients with positive autoantibodies. In that study, out of 12
patients, 7 achieved complete remission state, 4 showed symptom improvement and only 1
showed no response to omalizumab treatment. Therefore, anti-IgE antibody is suggested to
be an effective treatment option in CSU subjects with high anti-TPO IgE autoantibody, who
was refractory to antihistamine treatment.?® These beneficial effects of anti-IgE antibody
may be explained by 3 mechanisms: (1) reduced IgE-priming on mast cells, (2) depletion

of IgG binding against IgE on mast cells and (3) inhibition of IgE autoantibodies leading

to accumulation of IgE-immune complexes, including IgE autoantibodies, to endogenous
antigens such as TPO.? Further prospective studies are needed to evaluate the role of
autoantibodies in predicting responses to anti-IgE antibody treatment.

In conclusion, circulating IgE autoantibodies to various self-antigens, including TPO, are
detectable in a subset of CSU patients, which can contribute to autoimmune mechanisms in
the pathogenesis of CSU. Further studies to detect functionally relevant IgE autoantibodies
are essential for better control of CSU.

ACKNOWLDEGMENTS

This study was supported by a grant of the Korea Health Technology R&D Project through the
Korean Health Industry Development Institute (KHIDI) funded by the Ministry of Health &
Welfare, Republic of Korea (HI16C0992).

REFERENCES

1. Zuberbier T, Aberer W, Asero R, Abdul Latiff AH, Baker D, Ballmer-Weber B, et al. The EAACI/GA?LEN/
EDF/WAO guideline for the definition, classification, diagnosis and management of urticaria. Allergy
2018;73:1393-414.

PUBMED | CROSSREF

2. Kaplan AP, Greaves M. Pathogenesis of chronic urticaria. Clin Exp Allergy 2009;39:777-87.

PUBMED | CROSSREF

https://e-aair.org https://doi.org/10.4168/aair.2019.11.1.1 2


http://www.ncbi.nlm.nih.gov/pubmed/29336054
https://doi.org/10.1111/all.13397
http://www.ncbi.nlm.nih.gov/pubmed/19400905
https://doi.org/10.1111/j.1365-2222.2009.03256.x

Allergy, Asthma & AA] I;
Anti-TPO IgE Autoantibody in Chronic Urticaria Immunology Research

3. Kolkhir P, Church MK, Weller K, Metz M, Schmetzer O, Maurer M. Autoimmune chronic spontaneous
urticaria: what we know and what we do not know. J Allergy Clin Immunol 2017;139:1772-1781.e1.
PUBMED | CROSSREF

4. Altrichter S, Peter HJ, Pisarevskaja D, Metz M, Martus P, Maurer M. IgE mediated autoallergy against
thyroid peroxidase--a novel pathomechanism of chronic spontaneous urticaria? PLoS One 2011;6:e14794.
PUBMED | CROSSREF

5. Kolkhir P, Metz M, Altrichter S, Maurer M. Comorbidity of chronic spontaneous urticaria and
autoimmune thyroid diseases: a systematic review. Allergy 2017;72:1440-60.
PUBMED | CROSSREF

6. Sugiyama A, Nishie H, Takeuchi S, Yoshinari M, Furue M. Hashimoto's disease is a frequent comorbidity
and an exacerbating factor of chronic spontaneous urticaria. Allergol Immunopathol (Madr) 2015;43:249-53.
PUBMED | CROSSREF

7. Kim YS, Han K, Lee JH, Kim NI, Roh JY, Seo SJ, et al. Increased risk of chronic spontaneous urticaria
in patients with autoimmune thyroid diseases: a nationwide, population-based study. Allergy Asthma
Immunol Res 2017;9:373-7.
PUBMED | CROSSREF

8. Ulambayar B, Chen YH, Ban GY, Lee JH, Jung CG, Yang EM, et al. Detection of circulating IgG autoantibody to
FceRIo in sera from chronic spontaneous urticaria patients. ] Microbiol Immunol Infect. Forthcoming 2017.
PUBMED | CROSSREF

9. Bar-Sela S, Reshef T, Mekori YA. IgE antithyroid microsomal antibodies in a patient with chronic

urticaria. J Allergy Clin Immunol 1999;103:1216-7.
PUBMED | CROSSREF

10. Shin YS, Suh DH, Yang EM, Ye YM, Park HS. Serum specific IgE to thyroid peroxidase activates basophils
in aspirin intolerant urticaria. ] Korean Med Sci 2015;30:705-9.
PUBMED | CROSSREF

11. SanchezJ, Sanchez A, Cardona R. Causal relationship between anti-TPO IgE and chronic urticaria by in
vitro and in vivo tests. Allergy Asthma Immunol Res 2019;11:29-42.
CROSSREF

12. Atta AM, Rodrigues MZ, Sousa CP, Medeiros Junior M, Sousa-Atta ML. Autoantibody production in chronic
idiopathic urticaria is not associated with Helicobacter pylori infection. Braz ] Med Biol Res 2004;37:137.
PUBMED | CROSSREF

13. Concha LB, Chang CC, Szema AM, Dattwyler R], Carlson HE. IgE antithyroid antibodies in patients with
Hashimoto's disease and chronic urticaria. Allergy Asthma Proc 2004;25:293-6.

PUBMED

14. Rottem M. Chronic urticaria and autoimmune thyroid disease: is there a link? Autoimmun Rev 2003;2:69-72.
PUBMED | CROSSREF

15. Schmetzer O, Lakin E, Topal FA, Preusse P, Freier D, Church MK, et al. IL-24 is a common and specific
autoantigen of IgE in patients with chronic spontaneous urticaria. J Allergy Clin Immunol 2018;142:876-82.
PUBMED | CROSSREF

16. Kashiwakura J, Okayama Y, Furue M, Kabashima K, Shimada S, Ra C, et al. Most highly cytokinergic IgEs
have polyreactivity to autoantigens. Allergy Asthma Immunol Res 2012;4:332-40.

PUBMED | CROSSREF

17. Metz M, Staubach P, Bauer A, Brehler R, Gericke J, Kangas M, et al. Clinical efficacy of omalizumab
in chronic spontaneous urticaria is associated with a reduction of FceRI-positive cells in the skin.
Theranostics 2017;7:1266-76.

PUBMED | CROSSREF

18. Weller K, Ohanyan T, Hawro T, Ellrich A, Sussman G, Koplowitz J, et al. Total IgE levels are linked to the
response of chronic spontaneous urticaria patients to omalizumab. Allergy. Forthcoming 2018.

PUBMED | CROSSREF

19. Kaplan AP, Joseph K, Maykut RJ, Geba GP, Zeldin RK. Treatment of chronic autoimmune urticaria with
omalizumab. J Allergy Clin Immunol 2008;122:569-73.
PUBMED | CROSSREF

20. Maurer M, Altrichter S, Bieber T, Biedermann T, Brautigam M, Seyfried S, et al. Efficacy and safety of
omalizumab in patients with chronic urticaria who exhibit IgE against thyroperoxidase. J Allergy Clin
Immunol 2011;128:202-209.€5.

PUBMED | CROSSREF

21. Chang TW, Chen C, Lin CJ, Metz M, Church MK, Maurer M. The potential pharmacologic mechanisms of
omalizumab in patients with chronic spontaneous urticaria. J Allergy Clin Immunol 2015;135:337-342.e2.
PUBMED | CROSSREF

https://e-aair.org https://doi.org/10.4168/aair.2019.11.1.1 3


http://www.ncbi.nlm.nih.gov/pubmed/27777182
https://doi.org/10.1016/j.jaci.2016.08.050
http://www.ncbi.nlm.nih.gov/pubmed/21532759
https://doi.org/10.1371/journal.pone.0014794
http://www.ncbi.nlm.nih.gov/pubmed/28407273
https://doi.org/10.1111/all.13182
http://www.ncbi.nlm.nih.gov/pubmed/25088672
https://doi.org/10.1016/j.aller.2014.02.007
http://www.ncbi.nlm.nih.gov/pubmed/28497925
https://doi.org/10.4168/aair.2017.9.4.373
http://www.ncbi.nlm.nih.gov/pubmed/29169972
https://doi.org/10.1016/j.jmii.2017.10.003
http://www.ncbi.nlm.nih.gov/pubmed/10359911
https://doi.org/10.1016/S0091-6749(99)70204-6
http://www.ncbi.nlm.nih.gov/pubmed/26028921
https://doi.org/10.3346/jkms.2015.30.6.705
https://doi.org/10.4168/aair.2019.11.1.29
http://www.ncbi.nlm.nih.gov/pubmed/14689038
https://doi.org/10.1590/S0100-879X2004000100002
http://www.ncbi.nlm.nih.gov/pubmed/15603201
http://www.ncbi.nlm.nih.gov/pubmed/12848961
https://doi.org/10.1016/S1568-9972(02)00141-6
http://www.ncbi.nlm.nih.gov/pubmed/29208545
https://doi.org/10.1016/j.jaci.2017.10.035
http://www.ncbi.nlm.nih.gov/pubmed/23115729
https://doi.org/10.4168/aair.2012.4.6.332
http://www.ncbi.nlm.nih.gov/pubmed/28435464
https://doi.org/10.7150/thno.18304
http://www.ncbi.nlm.nih.gov/pubmed/30076605
https://doi.org/10.1111/all.13586
http://www.ncbi.nlm.nih.gov/pubmed/18774392
https://doi.org/10.1016/j.jaci.2008.07.006
http://www.ncbi.nlm.nih.gov/pubmed/21636116
https://doi.org/10.1016/j.jaci.2011.04.038
http://www.ncbi.nlm.nih.gov/pubmed/24948369
https://doi.org/10.1016/j.jaci.2014.04.036

	Anti-TPO IgE Autoantibody in Chronic Urticaria: Is It Clinically Relevant?
	REFERENCES


