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Postural orthostatic tachycardia syndrome 
(POTS)





Immune triggers in POTS

• A recent history of suspected infection is reported in 20-50% of 
patients with acute triggers.

• Infectious agents linked to POTS include Borrelia burgdorferi, Epstein 
Barr virus (EBV), Trypanosoma cruzi, Mycoplasma pneumoniae, and 
recently SARS-CoV2 (30-60% of long-COVID syndrome).

• Of acute triggers: surgery (12%), pregnancy (9%), vaccine (6%), 
concussion (4%) which may have strong immune effects. 
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Patient reported



• Higher prevalence of 
autoimmune
disorders in POTS 

patients and close 
relatives including: 
Hashimoto's 
thyroiditis, Sjögren’s

syndrome, celiac 
disease and systemic 
lupus erythematosus 
(SLE). 
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Autoimmune autonomic neuropathy

• Celiac disease and Sjogren’s syndrome are common causes of 
autonomic neuropathy after diabetes.

• Dry eyes are common in POTS patients presenting to a 
neurology clinic but Sjogren’s work up often not done. 

• Antibody testing alone for Sjogren’s often not enough (salivary 
biopsy).  

• Small fiber neuropathy is present in Sjogren’s, celiac, and 
other autoimmune causes that can co-exist with POTS.



HLA association in POTS

• Human-leukocyte antigen variants associated with autoimmune 
diseases have been overrepresented in POTS.96,97
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Not just vascular effects!



AT1 paper….eurospace



Adrenergic and Muscarinic Receptor antibodies by ELISA 

in POTS

r=0.31, P=0.02



Novel assays for GPCR autoantibodies in POTS

ROC: A1, B2, M2, opiod receptor-like 1 

Tango FRET assay





GPCR autoantibodies in other diseases

• Heart failure

• Chagas disease

• Sjogren’s 

• CPRS







Whitebsky’s postulates in autoimmunity



Alpha-1R/Angiotensin 2RMature mast cell





• Do the GPCR autoantibodies have 
anything to do with POTS 
pathophysiology?

• How do GPCR autoantibodies 
develop?

• Are we close to a reliable commercial 
assay to diagnose autoimmune POTS?

• What subset of POTS patients will 
respond (if at all) to immunotherapy?



The Yin and Yang

Of Cytokines 



Inflammatory cytokine abnormalities in POTS







Furin levels and POTS





Summary: Immune dysregulation in POTS

• Infectious triggers are common

• Co-existent autoimmune or immune dysregulation is more common

• Autoantibodies are more common that include 

• Adrenergic receptors 

• Muscarinic receptors 

• Angiotensin 2 receptor

• Inflammatory cytokine abnormalities may be present in POTS

• No randomized clinical trials have been done for immunotherapy in 
POTS (underway)  




