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One Day in Clinic

21 yo female – palpitations, lightheadedness, 
fatigue, chest pain, brain fog, syncope, 
migraines and various psychosocial issue
She has episodic sinus tachycardia when 
standing 
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Tilt table - heart rate >150 bpm
Failed fluid and salt, stockings, β-blockers, 
citalopram, midodrine, fludrocortisone, oral 
contraceptives and in combination
Minimal benefit from exercise
Pyridostigmine 60 bid, glycopyrrolate 1 mg 
bid and midodrine 10 bid - long-term effective 
treatment

One Day in Clinic

Postural Orthostatic 
Tachycardia Syndrome (POTS)

Clinical syndrome - chronic postural, non-
postural and systemic symptoms
Orthostatic intolerance, positional tachycardia 
Reason to treat - symptoms
No established medical treatment

A heterogenous condition
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Chung TH. JAMA 2026;336:1149-64

Mayuga K. Circ Arrhythm Electrophysiol 2022;15:e007960

The Sinus Tachycardias

POTS-postural orthostatic 
tachycardia syndrome 
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POTSIST

Sinus Tachycardia

POTSIST

Sinus Tachycardia
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POTSIST

Other 

Sinus Tachycardia

Criteria for POTS

 Orthostatic tachycardia 3-10 minutes on standing or on tilt-table
 No orthostatic hypotension
 “Secondary” orthostatic tachycardia is not POTS  
 Symptoms present ≥ 6 months
 Symptoms alone do not make a diagnosis
 Syncope not a criterion

Olshansky B. Prog CV Dis 2020:63;263–270

By consensus

Sheldon RS. Heart Rhythm 2015;12:e41-63
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POTS – Subtypes

Partial Dysautonomic - inadequate vascular 
tone with orthostatic stress.  females>males. 
Viral illness, pregnancy, surgery, sepsis, 
trauma.  Acute onset. 
Hyperadrenergic – Excess norepinephrine 
spillover with sympathetic stimuli. Migraines 
common. Orthostatic hypertension.  Family 
history. Gradual onset.

Olshansky B. Prog CV Dis 2020:63;263–270

POTS - Consensus Document

Frequent symptoms with standing - light-
headedness, palpitations, tremor, weakness, 
blurred vision, exercise intolerance
Non-postural symptoms - bloating, nausea, 
diarrhea, abdominal pain
Systemic symptoms - fatigue, sleep issues, 
migraines, “brain fog”

Clinical Syndrome Characterized as:  

Chronic - symptoms linked to orthostatic intolerance

Sheldon RS. Heart Rhythm 2015;12:e41-63
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Do Symptoms Tell the Story?

Chelimsky G. J Pediatr 2015;167:120-4

“Comorbidities”

Pediatric Population

Symptoms – Due to POTS??

Boris JR. Clin Auton Res 2020;30:19-28

Pediatric Population

HR upright
30-40 bpm

P valueHR upright
>40 bpm
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Canadian Position Statement

Raj S. Canadian J Cardiol 2020;36:357-372

Tachycardia – may not be cause of symptoms

Orthostatic Tachycardia

Borst C. Am J Physiol 1982;243 (Heart Circ Physiol 12):H676-H681

standing

tilt

handgrip

All normal subjects!
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What Is Normal?

Medow MS. Pediatrics 2017;139:e20163189

Minutes

Age: 17.1±1 years 
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Heart rate change (bpm)

Heart rate change 10 min – head-up tilt

Heart rate change 5 min – head-up tilt

VVS – vasovagal syncope

Value of Tilt-Testing

Sutton R. Eur Heart J 2021;42:1654-1660

loss of consciousness
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“The tilt test was repeated 10 times in 40 subjects under standardized conditions. All 
subjects showed considerable variation in heart rate response within the 10 tilting 

maneuvers.  Based on these results, we conclude that the initial heart rate response
on the tilt table test is not suitable for routine diagnosis of autonomic regulation disorders.” 

Intra- and interindividual reproducibility of heart rate variations 
in the tilt-table test

“I Have POTS!”

A credible doctor told me after extensive testing.
I have brain fog and am fatigued. 
I can’t do anything. 
I need amphetamines for ADHD.  
I want ivabradine.  
How about IV saline? I’m allergic to water.
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Does This Clarify POTS?

No proven association
other conditions

Does deconditioning
as a final common 
pathway even
make sense?

Bryarly M. J Am Coll Cardiol 2019;73:1207–28

Kohn A. Clin Rev Allergy & Immunol https://doi.org/10.1007/s12016-019-08755-8

MCAS – Mast Cell Activation Disorder
hEDS – hereditary Ehlers Danlos Syndrome

POTS?
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Kohno R. J Am Heart Assoc 2021;10:e021002

What looks like POTS 
may be something else

Conditions Mimicking POTS

Olshansky B.  Prog CV Dis 2020;63:263-270

23

24



13

Pathophysiology of POTS
Peripheral denervation with supersensitivity
α-receptor hyposensitivity
Acetylcholine receptor antibodies/inflammation/viral
Central hyperadrenergic state
Norepinephrine transporter deficiency
Decreased baroreceptor gain
Idiopathic hypovolemia - altered aldosterone, renin, 
nNOS and angiotensin II activity
Mast cell activation
Small left ventricle
Deconditioning

Olshansky B. Prog CV Dis 2020:63;263–270
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POTS - Autoimmune?

Gunning WT. J Am Heart Assoc 2019;8:e013602

Olshansky B. Prog CV Dis 2020:63;263–270

Evaluate the cause

Pathology/source
identified

No cause identified

Treat
POTS

Avoid triggers
Tincture of time
Guided exercise
Hydration and salt
Compression garments
Consider medications

per consensus guidelines

Orthostatic tachycardia ≠ POTS
Symptoms alone ≠ POTS
Symptoms not all orthostatic
Symptoms are the reason to treat

Orthostatic Intolerance with Symptoms >3-6 months

Orthostatic BP/HR - consistent >30 bpm increase standing 5-10 min.  No BPΔ

27

28



15

Consensus Document - POTS

Heart Rhythm 2015;12:e41-e57

POTS “Treatments”

Avoid triggers
Tincture of time
Exercise
Water, salt loading
Compression (TED) hose
β-blockers (low dose)
Fludrocortisone
Midodrine
Modafinil
Vasopressin

Serotonin reuptake inhibitors
Yohimbine
Methylphenidate
Methyldopa
Clonidine
Phenobarbital
Octreotide
Ivabradine
Droxidopa
IVIG

Giving unproven therapies is a concern
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Pharmacological Approach

β-blocker (low dose)*
Fludrocortisone*
Midodrine*
Ivabradine*
Pyridostigmine*
Methyldopa/Clonidine*

Modafinil*
Droxidopa
Desmopressin
Methylphenidate
Phenobarbital
Octreotide
Guanfacine
Digoxin

No Drug Approved – Difficult to Prescribe
Some Evidence Little Evidence 

Other favorites used
Empiric combinations tried *Mentioned in 2015 Consensus Guidelines

Sheldon RS. Heart Rhythm 2015;12:e41

ILR Recording

Sitting

Standing

Ziffra JB. J Innov Cardiac Rhythm Manage 2019;10:3541-3544
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POTS and Propranolol
Less is More

Raj SR. Circulation 2009;120:725-34

Symptoms: mental clouding, palpitations, dyspnea, visual change
lightheadedness, nausea, headache, tremulousness

Pyridostigmine Can Work

Raj SR. Circulation 2005;111:2734-2740
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What are we treating here?
Is it even POTS?
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POTS - The Future??

Sinus node sparing epicardial ablation1

Intravenous immunoglobulin2

Alternative therapy (α-lipoic acid, vitamin D, 
vitamin B12, iron, diet change)4-5

Tragus stimulation6
1

1. De Asmundis C. Am J Cardiol 2022;183:24
2. Vernino S. Clin Autonom Res. 2024;34:153-63
3. Wadhwania R. J Ped Neuro 2017;12:119 
4. Ashangari C. Circ CV Qual Out 2015;8:A121
5. Ӧner T. Pediatrics 2014;133:e138
6. Stravakis S. JACC Clin Electrophys 2024;10:346-55

Find the Cause

Duchars SA. Exp Physiol 2018:103.3:326-331
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Pa5 – Paratrigeminal nucleus
DH - Dorsal Horn 
DVN - Dorsal vagal nucleus 
NA - Nucleus ambiguus
CVLM - Caudal ventrolateral medulla 
RVLM - Rostroventrolateral medulla
IML - Intermediolateral cell column (sympathetic)

Tragus
Stimulation
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Take Home Messages

Determine if criteria for POTS are met
Evaluate triggering causes
Treat symptoms and underlying problems
Use non-pharmacologic approach first
Add medications only when necessary
Engage a personalized, empathetic approach

Postural Orthostatic Tachycardia Syndrome
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