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Background 

 

A certain group of autoantibodies that are frequently found in post covid syndrome patients are 

autoantibodies against G-protein coupled receptors (GPCR-AABs), they are also called functional 

autoantibodies (fAABs). In the case of post covid, agonistic AABs are most common, but there are 

also antagonistic GPCR-AABs. Wallukat et al. examined sera from 31 patients with long covid 

symptoms, and functional autoantibodies were detected in all samples [1]. They also seem to play a 

role in the severity of a covid course [2]. Autoantibodies against ACE2, one of the entry ports into 

human cells for the SARS-Cov-2 virus, are also present in post covid sufferers in 80-90% of all cases 

[3]. According to our own experience in various support groups, these autoantibodies are also found 

in many post-vaccine syndrome sufferers (currently, according to our own estimate, a prevalence of 

80-90%). A first official case report also suggests that these autoantibodies may also play a role in 

post-vaccine syndrome sufferers [4]. There are also initial case reports of post-vaccination 

dysautonomia that may have been triggered by these autoantibodies [5, 6].  

 

Before the covid pandemic, these functional autoantibodies (fAABs) were predominantly known 

from the field of cardiovascular and neurodegenerative diseases, for example dementia, type 2 

diabetes or cardiomyopathy but also rheumatic diseases [7, 8, 9]. In classical autoimmune diseases, 

the body's own immune system turns against the body's own structures through malformed 

antibodies, resulting in inflammation and organ damage. Functional autoantibodies, on the other 

hand, act as agonists at the receptor instead of natural ligands and, when bound, activate it in an 

uncontrolled and long-lasting manner. Thus, they exhibit a wide range of pharmacological properties 

[10, 11]. 

GPCRs are important mediators of signal transduction and as such are involved in numerous bodily 

functions, such as sensory stimulus processing, various metabolic functions, inflammatory processes, 

and cell growth and differentiation. Therefore, uncontrolled activation can thus lead to an 

improbably large number of different disorders. A well-known example is the β1-adrenoceptor which 

plays a major role in regulating cardiac function. People with agonistic autoantibodies to the β1-

adrenoceptor may therefore experience a variety of cardiac symptoms, including dilated 

cardiomyopathy [12]. 

 

Other diseases associated with GPCR-AAB include myalgic encephalomyelitis/chronic fatigue 

syndrome (ME/CFS), postural tachycardia syndrome (POTS), and chronic pain syndrome/fibromyalgia 

[9, 13, 14, 15]. These are all clinical pictures that also occur or develop frequently in post-covid 

patients and post-vaccine patients [5, 6]. Post-vaccine patients are currently anticipated to have a 10-

20% rate of developing full-blown ME/CFS.  

 

Post vaccine syndromes are likely to be severely under-reported because the vaccination campaign is 

recent, physicians are often reluctant to associate symptoms with vaccination, and clinicians lack 

diagnostic markers. However, reactions of this type are also known to occur after other vaccinations 



and, due to the longer elapsed time period, are also found more frequently in the literature [16, 17, 

18]. 

Recent research increasingly suggests that ME/CFS is a neuroimmunological disorder [18]. Even 

before the covid pandemic, there was research looking at the clustered occurrence of agonistic 

autoantibodies in ME/CFS patients. Here, a prevalence of 20-30% of all ME/CFS patients is assumed 

[19, 20, 21, 22, 23]. GPCR-AAB are also frequently found in the individual comorbidities of ME/CFS 

and many other diseases [9, 25, 26]. 

 

 

 

Treatment options 

 

Unfortunately, immunosuppression is of little help with this type of autoantibody. At the beginning 

of the autoimmune reaction, while the autoantibodies are forming, cortisone seems to work well, 

but has little effect later on. Therefore, few therapeutic options remain besides generally 

immunomodulatory and anti-inflammatory measures. In the case of ME/CFS sufferers, there have 

been initial studies of partially successful removal of autoantibodies using immunoadsorption [27, 

28]. There have also been successful attempts to cure other diseases associated with the 

autoantibodies by removal using immunoadsorption [29].  

However immunoadsorption is very complex and expensive and in the process, besides the harmful 

agonistic autoantibodies, useful IgGs are also removed. Observations over a longer period of time 

and the fact that some patients are symptom-free long term indicate that autoantibodies do not 

reappear in successfully treated cases. [27, 28, 30].   

In post covid and post vaccine affected patients, unfortunately, there is little experience to date. 

These range from complete cures to sustained improvements of varying degrees to improvement 

with relapse after a few weeks. There has not yet been reports of deterioration following 

immunoadsorption.  

 

Another therapeutic approach, which is unfortunately not available at the moment, but which has 

been successfully used in four post covid patients so far, is the drug BC007 developed by the Eye 

Clinic of the University Hospital Erlangen and Berlin Cures [31]. This is a DNA aptamer that binds 

GPCR-AABs and thus renders them harmless. The drug, which was originally intended as a cardiac 

drug, functions like a selective immunoadsorption. So far, 4 post covid patients have been treated 

with it. All of them recovered completely from their symptoms within a very short time. From one 

patient we know that there was a relapse after a few months and the autoantibodies reappeared. 

Funds for the BC007 study for post covid patients have now been approved and funds for another 

study for BC007 for ME/CFS sufferers will most likely be approved in April. Therefore, at least one 

trial for this will start this summer.  

 

Another treatment, but one that can only mitigate symptoms, is blocking the receptors with their 

corresponding antagonists. These block their associated receptors, protecting them from activation 

from autoantibodies. However, many sufferers have autoantibodies against different receptors, so 

treatment would require the use of several antagonists at once, which could potentially interact with 

each other. Combined, the may have a broad side effect profile. 

 

 



 

 

Clinical usefulness of agonistic autoantibodies 

 

Unfortunately, it is very difficult to develop a good test method for these autoantibodies. Since one 

would like to measure not only the binding to the receptor, but also whether the AAB do activate the 

corresponding receptors, i.e. have pathogenic potential. Unfortunately, there is still a lot of confusion 

and disagreement about this, and there is also disagreement between laboratories [32]. Different 

doctors and clinics also prefer different laboratories in each case. Likewise, the prevalence of 

autoantibodies in the normal population has conflicting data and few studies are available. Erde 

Labor state a prevalence of 3-5% in the normal population based on their investigations of blood 

samples from blood donors. Also according to Wallukat et. al, autoantibodies occur only in a small 

percentage in healthy controls [1]. 

 

Therefore, even with these autoantibody results, it is not easy to obtain medical treatment because 

the test results must always be considered together with the symptoms. This problem is not limited 

to agonistic antibodies. An elevated ANA titer can also occur in healthy individuals, for example. If a 

patient has a positive ANA titer as an incidental finding, he would not be treated without symptoms 

indicative of disease. On the other hand, seronegative autoimmune diseases also occur. So even with 

other autoantibodies, there are difficulties when symptoms and autoantibody levels don't match. 

However, if both symptoms and AABs corresponding to those symptoms are present, their 

pathogenicity should at least be considered.  

 

Another problem with detection is that autoantibodies seem to fluctuate in post covid and post 

vaccine affected individuals, at least initially. In addition, only those autoantibodies that are not 

bound to the receptors at the time of blood draw can ever be detected in the blood. This also shows 

that the level of the values has only a very limited significance. Someone with low (or no!) values in 

the blood can have very strong symptoms if many autoantibodies are bound to the receptors (and 

vice versa). Also the eluate of an immunoadsorption can contain additional autoantibodies that were 

not found in the blood before. It might be helpful to test other values that give an indication of 

whether the autoantibodies are actually pathogenic (e.g. tryptophan metabolism, renin, angiotensin 

2, aldosterone, blood glucose). 

 

Another major problem is that the autoantibodies may be a by-product of other pathologies. 

Increased cytokine levels and/or chronic pathogenic infections, such as EBV and Borellia, may be the 

reason that the threshold to form autoantibodies is lowered. Therefore, therapy should not focus 

exclusively on autoantibodies. In general, it may be prudent to treat all pathogens in the body, to 

rebuild the gut microbiome and to stabilize the mast cells. All of the measures together should then 

reduce the risk of the autoantibodies reappearing after removal. Removing the autoantibodies 

together with other measures could give the whole system a chance settle into a non-pathogenic 

state. 

 

 

 

 

 



 

 

Currently, four laboratories in Germany offer testing for autoantibodies: 

 

CellTrend GmbH - celltrend.de 

E.R.D.E. aak Diagnostik GmbH - aak-diagnostik.de 

Berlin Cures GmbH - berlincures.de 

IMD Berlin - ME/CFS Diagnostics Profile 
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I am not a doctor, but affected myself and have created the text with the best of my knowledge and conscience after my 

own research. It does not represent a treatment recommendation! 

 

 

 

 

References 

 

[1] Wallukat, G., Hohberger, B., Wenzel, K., Fürst, J., Schulze-Rothe, S., Wallukat, A., Hönicke, A. S., & 

Müller, J. (2021). Functional autoantibodies against G-protein coupled receptors in patients with 

persistent Long-COVID-19 symptoms. Journal of translational autoimmunity, 4, 100100. 

https://doi.org/10.1016/j.jtauto.2021.100100  

 

[2] Cabral-Marques, O., Halpert, G., Schimke, L.F. et al. (2022): Autoantibodies targeting GPCRs and 

RAS-related molecules associate with COVID-19 severity. In: Nat Commun 13, 1220. 

https://doi.org/10.1038/s41467-022-28905-5 

 

[3] Arthur, J. M., Forrest, J. C., Boehme, K. W., Kennedy, J. L., Owens, S., Herzog, C., Liu, J., & Harville, 

T. O. (2021). Development of ACE2 autoantibodies after SARS-CoV-2 infection. PloS one, 16(9), 

e0257016. https://doi.org/10.1371/journal.pone.0257016  

 

 [4] Buchhorn, R., Meyer, C., Schulze-Forster, K., Junker, J., & Heidecke, H. (2021). Autoantibody 

Release in Children after Corona Virus mRNA Vaccination: A Risk Factor of Multisystem Inflammatory 

Syndrome?. Vaccines, 9(11), 1353. https://doi.org/10.3390/vaccines9111353 

 

[5] Reddy, S., Reddy, S., & Arora, M. (2021). A Case of Postural Orthostatic Tachycardia Syndrome 

Secondary to the Messenger RNA COVID-19 Vaccine. Cureus, 13(5), e14837. 

https://doi.org/10.7759/cureus.14837 

 

[6] Karimi Galougahi K. (2021). Autonomic dysfunction post-inoculation with ChAdOx1 nCoV-19 

vaccine. European heart journal. Case reports, 5(12), ytab472. 

https://doi.org/10.1093/ehjcr/ytab472  

 

https://doi.org/10.1038/s41467-022-28905-5
https://doi.org/10.3390/vaccines9111353


[7] Wallukat, G., Prüss, H., Müller, J., & Schimke, I. (2018). Functional autoantibodies in patients with 

different forms of dementia. PloS one, 13(3), e0192778. 

https://doi.org/10.1371/journal.pone.0192778 

 
[8] Becker, N. P., Goettel, P., Mueller, J., Wallukat, G., & Schimke, I. (2019). Functional autoantibody 

diseases: Basics and treatment related to cardiomyopathies. Frontiers in bioscience (Landmark 

edition), 24(1), 48–95. https://doi.org/10.2741/4709 

 

[9] Cabral-Marques, O., & Riemekasten, G. (2017). Functional autoantibodies targeting G protein-

coupled receptors in rheumatic diseases. Nature reviews. Rheumatology, 13(11), 648–656. 

https://doi.org/10.1038/nrrheum.2017.134  

 

[10] Herda, L. R.; Felix, S. B.; Boege, F. (2012): Drug-like actions of autoantibodies against receptors of 

the autonomous nervous system and their impact on human heart function. In: British journal of 

pharmacology 166 (3), S. 847–857. DOI: 10.1111/j.1476-5381.2012.01828.x. 

 

[11] Skiba, Meredith A.; Kruse, Andrew C. (2021): Autoantibodies as Endogenous Modulators of GPCR 

Signaling. In: Trends in pharmacological sciences 42 (3), S. 135–150. DOI: 10.1016/j.tips.2020.11.013. 

[12] Patel, P. A., & Hernandez, A. F. (2013). Targeting anti-beta-1-adrenergic receptor antibodies for 

dilated cardiomyopathy. European journal of heart failure, 15(7), 724–729. 

https://doi.org/10.1093/eurjhf/hft065  

 

[13] Freitag, H., Szklarski, M., Lorenz, S., Sotzny, F., Bauer, S., Philippe, A., Kedor, C., Grabowski, P., 

Lange, T., Riemekasten, G., Heidecke, H., & Scheibenbogen, C. (2021). Autoantibodies to 

Vasoregulative G-Protein-Coupled Receptors Correlate with Symptom Severity, Autonomic 

Dysfunction and Disability in Myalgic Encephalomyelitis/Chronic Fatigue Syndrome. Journal of clinical  

medicine, 10(16), 3675. https://doi.org/10.3390/jcm10163675  

 

[14] Kharraziha, I., Axelsson, J., Ricci, F., Di Martino, G., Persson, M., Sutton, R., Fedorowski, A., & 

Hamrefors, V. (2020). Serum Activity Against G Protein-Coupled Receptors and Severity of 

Orthostatic Symptoms in Postural Orthostatic Tachycardia Syndrome. Journal of the American Heart 

Association, 9(15), e015989. https://doi.org/10.1161/JAHA.120.015989 

 

[15] Neumann, E., Khawaja, K., & Müller-Ladner, U. (2014). G protein-coupled receptors in 

rheumatology. Nature reviews. Rheumatology, 10(7), 429–436. 

https://doi.org/10.1038/nrrheum.2014.62 

 

[16] Hineno, A., & Ikeda, S. I. (2021). A Long-Term Observation on the Possible Adverse Effects in 

Japanese Adolescent Girls after Human Papillomavirus Vaccination. Vaccines, 9(8), 856. 

https://doi.org/10.3390/vaccines9080856  

 

[17] Agmon-Levin, N., Zafrir, Y., Kivity, S., Balofsky, A., Amital, H., & Shoenfeld, Y. (2014). Chronic 

fatigue syndrome and fibromyalgia following immunization with the hepatitis B vaccine: another 

angle of the 'autoimmune (auto-inflammatory) syndrome induced by adjuvants' (ASIA). Immunologic 

research, 60(2-3), 376–383. https://doi.org/10.1007/s12026-014-8604-2 

javascript:
https://doi.org/10.2741/4709
https://doi.org/10.1161/JAHA.120.015989
https://doi.org/10.1038/nrrheum.2014.62
https://doi.org/10.1007/s12026-014-8604-2


 

[18] Arana, J., Mba-Jonas, A., Jankosky, C., Lewis, P., Moro, P. L., Shimabukuro, T. T., & Cano, M. 

(2017). Reports of Postural Orthostatic Tachycardia Syndrome After Human Papillomavirus 

Vaccination in the Vaccine Adverse Event Reporting System. The Journal of adolescent health : 

official publication of the Society for Adolescent Medicine, 61(5), 577–582. 

https://doi.org/10.1016/j.jadohealth.2017.08.004 

 

[19] Sotzny, F., Blanco, J., Capelli, E., Castro-Marrero, J., Steiner, S., Murovska, M., Scheibenbogen, C., 

& European Network on ME/CFS (EUROMENE) (2018). Myalgic Encephalomyelitis/Chronic Fatigue 

Syndrome - Evidence for an autoimmune disease. Autoimmunity reviews, 17(6), 601–609. 

https://doi.org/10.1016/j.autrev.2018.01.009 

 

[20] Loebel, M., Grabowski, P., Heidecke, H., Bauer, S., Hanitsch, L. G., Wittke, K., Meisel, C., Reinke, 

P., Volk, H. D., Fluge, Ø., Mella, O., & Scheibenbogen, C. (2016). Antibodies to β adrenergic and 

muscarinic cholinergic receptors in patients with Chronic Fatigue Syndrome. Brain, behavior, and 

immunity, 52, 32–39. https://doi.org/10.1016/j.bbi.2015.09.013 

 

[21] Wirth, K., & Scheibenbogen, C. (2020). A Unifying Hypothesis of the Pathophysiology of Myalgic 

Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS): Recognitions from the finding of 

autoantibodies against ß2-adrenergic receptors. Autoimmunity reviews, 19(6), 102527. 

https://doi.org/10.1016/j.autrev.2020.102527 

 

[22] Bynke, A., Julin, P., Gottfries, C. G., Heidecke, H., Scheibenbogen, C., & Bergquist, J. (2020). 

Autoantibodies to beta-adrenergic and muscarinic cholinergic receptors in Myalgic Encephalomyelitis 

(ME) patients - A validation study in plasma and cerebrospinal fluid from two Swedish cohorts. Brain, 

behavior, & immunity - health, 7, 100107. https://doi.org/10.1016/j.bbih.2020.100107 

 

[23] Freitag, H., Szklarski, M., Lorenz, S., Sotzny, F., Bauer, S., Philippe, A., Kedor, C., Grabowski, P., 

Lange, T., Riemekasten, G., Heidecke, H., & Scheibenbogen, C. (2021). Autoantibodies to 

Vasoregulative G-Protein-Coupled Receptors Correlate with Symptom Severity, Autonomic 

Dysfunction and Disability in Myalgic Encephalomyelitis/Chronic Fatigue Syndrome. Journal of clinical 

medicine, 10(16), 3675. https://doi.org/10.3390/jcm10163675 

 

[24] Szklarski, M., Freitag, H., Lorenz, S., Becker, S. C., Sotzny, F., Bauer, S., Hartwig, J., Heidecke, H., 

Wittke, K., Kedor, C., Hanitsch, L. G., Grabowski, P., Sepúlveda, N., & Scheibenbogen, C. (2021). 

Delineating the Association Between Soluble CD26 and Autoantibodies Against G-Protein Coupled 

Receptors, Immunological and Cardiovascular Parameters Identifies Distinct Patterns in Post-

Infectious vs. Non-Infection-Triggered Myalgic Encephalomyelitis/Chronic Fatigue 

Syndrome. Frontiers in immunology, 12, 644548. https://doi.org/10.3389/fimmu.2021.644548 

 

[25] Kharraziha, I., Axelsson, J., Ricci, F., Di Martino, G., Persson, M., Sutton, R., Fedorowski, A., & 

Hamrefors, V. (2020). Serum Activity Against G Protein-Coupled Receptors and Severity of 

Orthostatic Symptoms in Postural Orthostatic Tachycardia Syndrome. Journal of the American Heart 

Association, 9(15), e015989. https://doi.org/10.1161/JAHA.120.015989 

 

https://doi.org/10.1016/j.jadohealth.2017.08.004
https://doi.org/10.1016/j.autrev.2018.01.009
https://doi.org/10.1016/j.bbi.2015.09.013
https://doi.org/10.1016/j.autrev.2020.102527
https://doi.org/10.1016/j.bbih.2020.100107
https://doi.org/10.3390/jcm10163675
https://doi.org/10.3389/fimmu.2021.644548
https://doi.org/10.1161/JAHA.120.015989


[26] Meyer, C., & Heidecke, H. (2018). Antibodies Against GPCR. Frontiers in bioscience (Landmark 

edition), 23(11), 2177–2194. https://doi.org/10.2741/4698 

 

[27] Scheibenbogen, C., Loebel, M., Freitag, H., Krueger, A., Bauer, S., Antelmann, M., Doehner, W., 

Scherbakov, N., Heidecke, H., Reinke, P., Volk, H. D., & Grabowski, P. (2018). Immunoadsorption to 

remove ß2 adrenergic receptor antibodies in Chronic Fatigue Syndrome CFS/ME. PloS one, 13(3), 

e0193672. https://doi.org/10.1371/journal.pone.0193672 

 

[28] Tölle, M., Freitag, H., Antelmann, M., Hartwig, J., Schuchardt, M., van der Giet, M., Eckardt, K. U., 

Grabowski, P., & Scheibenbogen, C. (2020). Myalgic Encephalomyelitis/Chronic Fatigue Syndrome: 

Efficacy of Repeat Immunoadsorption. Journal of clinical medicine, 9(8), 2443. 

https://doi.org/10.3390/jcm9082443 

 

[29] Bian, R. T., Wang, Z. T., & Li, W. Y. (2021). Immunoadsorption treatment for dilated 

cardiomyopathy: A PRISMA-compliant systematic review and meta-analysis. Medicine, 100(26), 

e26475. https://doi.org/10.1097/MD.0000000000026475  

 
[30] Müller, J., Wallukat, G., Dandel, M., Bieda, H., Brandes, K., Spiegelsberger, S., Nissen, E., Kunze, 

R., & Hetzer, R. (2000). Immunoglobulin adsorption in patients with idiopathic dilated 

cardiomyopathy. Circulation, 101(4), 385–391. https://doi.org/10.1161/01.cir.101.4.385 

 

[31] Hohberger, B., Harrer, T., Mardin, C., Kruse, F., Hoffmanns, J., Rogge, L., Heltmann, F., Moritz, 

M., Szewczykowski, C., Schottenhamml, J., Kräter, M., Bergua, A., Zenkel, M., Gießl, A., Schlötzer-

Schrehardt, U., Lämmer, R., Herrmann, M., Haberland, A., Göttel, P., Müller, J., … Wallukat, G. (2021). 

Case Report: Neutralization of Autoantibodies Targeting G-Protein-Coupled Receptors Improves 

Capillary Impairment and Fatigue Symptoms After COVID-19 Infection. Frontiers in medicine, 8, 

754667. https://doi.org/10.3389/fmed.2021.754667 

 

[32] Jahns, R., & Boege, F. (2015). Questionable Validity of Peptide-Based ELISA Strategies in the 

Diagnostics of Cardiopathogenic Autoantibodies That Activate G-Protein-Coupled 

Receptors. Cardiology, 131(3), 149–150. https://doi.org/10.1159/000376546 

 

 

 

 

 

https://doi.org/10.2741/4698
https://doi.org/10.1371/journal.pone.0193672
javascript:
https://doi.org/10.3389/fmed.2021.754667
https://doi.org/10.1159/000376546

