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Stand Up To POTS



Long COVID – Focus on Tachycardia



Typical Long COVID Symptoms Similar to 

POTS Symptoms

https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html





CCS 2019 POTS & Orthostatic Intolerance Schema

SR Raj et al., Can J Cardiol 2020;36(3):357-372 LE Okamoto et al., Clin Sci (Lond). 2012;122(4):183-92

ME/CFS



Postural Tachycardia Syndrome

- Common Criteria

◼ Orthostatic tachycardia > 30 bpm

❑ >40 bpm in children

◼ No orthostatic hypotension 
❑ DBP > 20/10 mmHg

◼ Symptoms with upright posture 

❑ sympathetic activation; 

❑ cerebral hypoperfusion

❑ better with recumbence

◼ Chronic symptoms > 3-6 months

◼ No other obvious cause for orthostatic tachycardia



Inappropriate Sinus Tachycardia - Definition

▪ Heart Rate Criteria:
▪ Sinus rate > 100 bpm at rest, or 

▪ A mean 24-hour heart rate >90 bpm

▪ Exclude primary causes of sinus tachycardia

▪ Associated with distressing symptoms of 

palpitations (syndrome) 

RS Sheldon et al., Heart Rhythm. 2015;12(6):e41-e63



Spectrum of  Orthostatic Hypotension

Classic Orthostatic Hypotension (cOH)

• Sustained drop in SBP ≥ 20 mmHg and/or DBP ≥ 10 mmHg

• Occurs within 30s – 3mins of active stand or HUT

Delayed Orthostatic Hypotension (dOH)

• Drop in SBP ≥ 20 mmHg and/or DBP ≥ 10 mmHg

• Occurs after 3mins of active stand or HUT

Initial Orthostatic Hypotension (IOH)

• Drop in SBP ≥ 40 mmHg and/or DBP ≥ 20 mmHg

• Occurs within 15s of active standing 
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Autonomic Testing in 

Long COVID (PASC) Syndrome

- Ongoing symptoms >3 months post COVID-19 infn

- Ages 18-80 years

- Online questionnaire

- Brief Autonomic Testing Battery

- Ongoing – 78 patients (63 F) enrolled to date

- FUNDED by CIHR



Courtesy of Diedrich A, Gamboa A. Vanderbilt University Medical Center.

Active Stand Test with 
Continuous Beat-to-Beat Monitoring
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POTS – ↑ HR >30 bpm

IST – resting HR >100 bpm

OH – ↓ SBP>20 mmHg

IOH – rapid ↓ SBP>40 mmHg



Hemodynamic Autonomic Disorders

R Hira et al. for CanLoCAN, Can J Cardiol. 2022 Dec 9; doi: 10.1016/j.cjca.2022.12.002. Online ahead of print.



Hemodynamic Autonomic Disorders

R Hira et al. for CanLoCAN, Can J Cardiol. 2022 Dec 9; doi: 10.1016/j.cjca.2022.12.002. Online ahead of print.



Take Home Messages

◼ Autonomic Hemodynamic Disorders are common in 

PASC/Long COVID

❑ POTS

❑ Other Stuff Too

◼ You only find what you look for

◼ Sex Differences Exist in

❑ Frequency of Specific Disorders

❑ Symptom Presentation



Initial Orthostatic Hypotension (IOH)

Definition (Wieling)

• Large transient ↓ BP (within 15s) of standing

• Associated with presyncope symptoms

• Occurs during ACTIVE stand

ACTIVE 

STAND

PASSI

VE 

STAND

W. Wieling, 2007

Mechanism

• Rapid vasodilation in contracting leg 

muscles due to brief muscular effort 

of a stand



Diagnosis of IOH

• Medical History

• Frequent lightheadedness immediately on standing 

• Symptoms get better in <1 min; then can keep walking

• Occasionally – must sit down; 

• symptoms do not recur when standing again after 1-2 min

• Occasional syncope – often at night; in bathroom 

• Active Stand Test

• Need beat-to-beat BP monitor

• Rapid drop and recovery of SBP



IOH: Refractory Period & Muscle Pre-
Activation (LBMP)

IOH 
blunted 

with SHORT 
sit



IOH Summary

• The reflex underlying IOH has a refractory period <2 
minutes

• Both LMBP & LBMT blunt the drop in SBP & improve 
symptoms of IOH

• IOH affects many aspects of patient life, and should 
be a more widely recognized disorder

• https://youtu.be/9M4NqQkcRaM

https://youtu.be/9M4NqQkcRaM


Postural Tachycardia Syndrome - Common Criteria

◼ Orthostatic tachycardia ≥30 bpm

❑ ≥40 bpm required if <18 years

◼ No consistent orthostatic hypotension 
❑ DBP ≥20/10 mmHg

◼ Orthostatic Symptoms 

❑ Worse upright; better recumbent

◼ Chronic symptoms ≥3 months

Phillip Low MD 

Mayo Clinic



POTS Control
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SR Raj, Indian Pacing Electrophysiol J. 2006;6:84-99 



Health Related Quality of Life (SF-36) 

– Chronic Illnesses
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Health Related Quality of Life (SF-36) 

– Chronic Illnesses

Physical Mental
0

25

50

75

100

POTS

Back Pain

ESRD

SF36 Sub-Scores

S
c
o

re

Modified from K Bagai et al., J Clin Sleep Med 2011

Dialysis



POTS – Treatment



POTS: Treatment Approaches

◼ Non-Pharmacological

❑ Dietary Salt

❑ Diet

❑ Compression Garments

❑ Exercise – may not apply to patients without tachycardia

◼ Pharmacological

❑ Propranolol 

❑ Ivabradine

❑ Pyridostigmine

❑ DDAVP



Dietary Salt in POTS: Summary

EM Garland et al., JACC 2021;77:2174-2184



Dietary Salt in POTS: Practical Tips
◼ Target 

❑ Water - 3L/day (water bottle)

❑ Salt - 8-10g/day

◼ Teaspoon Approach

❑ 2 teaspoons of salt in zipped snack bag in AM

❑ Get this ingested through the day

◼ Most add it to foods

◼ “Salt Water” Shots

◼ Salt Tablets – only if diet not tolerated

❑ Regular - lots of nausea; fairly inexpensive

❑ Gel Coated (“Vitassium”) – better tolerated; can get expensive



Compression Garments – They Work

K Bourne et al., JACC 2021;77: 285-296



Compression Garments – Symptoms Improve

K Bourne et al., JACC 2021;77: 285-296



POTS: Treatment Approaches

◼ Non-Pharmacological

❑ Dietary Salt

❑ Diet

❑ Compression Garments

❑ Exercise – may not apply to patients without tachycardia

◼ Pharmacological

❑ Propranolol 

❑ Ivabradine

❑ Pyridostigmine

❑ DDAVP



Pre 1H 2H 3H 4H
70

80

90

100

110

120

130 Propranolol Placebo

PDrug <0.001

PInt <0.001

Time Post Dose

H
e
a
rt

 R
a
te

 (
b

p
m

)

Propranolol 20mg lowers Orthostatic Tachycardia
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SR Raj et al. Circulation 2009;120:725-734



Symptoms
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SR Raj et al. Circulation 2009;120:725-734
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…but Less is More

SR Raj et al. Circulation 2009;120:725-734

Just a little bit!



Ivabradine in POTS – Crossover RCT

P Taub et al., JACC 2021;77(7):861-871
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SR Raj et al., Circulation 2005;111:2734-2740
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Calgary Autonomic Investigation & 

Management Clinic: POTS Patient Brochures

• Clinical Referral:

• Arrhythmia Clinic

• Research Referral:
• Autonomic.research@ucalgary.ca

mailto:Autonomic.research@ucalgary.ca


Take Home Messages

◼ Chronic disorders associated with 

significant disability

◼ Cure is not readily available

◼ These disorders can be treated



Questions?

Satish R Raj MD MSCI

Satish.raj@ucalgary.ca

mailto:Satish.raj@ucalgary.ca
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