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POTS AND PANS

2 complex conditions that 
need to be looked at during 
complex cases 
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PANDAS/PANS

Firstly, PANDAS stands for 
Pediatric Autoimmune 
Neuropsychiatric Disorders 
Associated with Streptococcus.

Similarly, PANS stands for 
Pediatric Acute-onset 
Neuropsychiatric Syndrome.

Naturall PANDAS Treatment
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PANDAS

PANDAS was identified by Dr Susan E. Swedo. 

She has retired but was a researcher in the field of pediatrics and 
neuropsychiatry as the Chief of Pediatrics and Developmental 
Neuroscience Branch at the US National Institute of Health. 

In 1994, Swedo was lead author on a paper describing pediatric 
autoimmune neuropsychiatric disorders associated with 
streptococcal infections (PANDAS) 

This was a controversial hypothesis proposing a link between 
Group A streptococcal infection in children and some rapid-onset 
cases of obsessive-compulsive disorder (OCD) or tic disorders such 
as Tournette syndrome
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PANDAS: The old way to diagnose…

•Presence of OCD, a tic disorder, or both

•Pediatric onset of symptoms (i.e., age 3 to puberty)

•Episodic course of symptom severity (see information below)

•Association with group A Beta-hemolytic strep infection, such as a 
positive throat culture for strep or history of scarlet fever

•Association with neurological abnormalities, such as physical 
hyperactivity or unusual, jerky movements that are not in the 
child’s control

•Very abrupt onset or worsening of symptoms

•If the symptoms have been present for more than a week, blood 
tests may be done to document a preceding strep infection.

https://neuroimmune.org/susan-swedo-pandas-interview
This Photo by Unknown Author is licensed under CC BY-SA-NC
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PANDAS

https://www.longdom.org/open-access-pdfs/from-research-subgroup-to-clinical-syndrome-modifying-the-pandas-criteria-to-
describe-pans-pediatric-acute-onset-neuropsychiatr.pdf
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PANDAS PATIENT

Drawing samples taken 
before an episode, 
during and after a 
symptomatic episode.

https://www.longdom.org/open-access-pdfs/from-research-subgroup-to-clinical-syndrome-modifying-the-pandas-criteria-to-
describe-pans-pediatric-acute-onset-neuropsychiatr.pdf
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PANDAS PATIENT

Hand writing samples show before 
and after IVIG therapy.
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Mechanism of PANDAS

• Anti-dopamine receptor antibodies might be 
relevant to both Sydenham’s chorea (SC)—the 
prototypical post-streptococcal 
neuropsychiatric disorder and some rare forms 
of encephalitis targeting the basal ganglia 
specifically, but studies exploring their 
association with children fulfilling Swedo’s 
criteria for PANDAS have been inconclusive. 

• Moreover, we lack evidence in favor of the 
efficacy of antibiotic prophylaxis or 
tonsillectomy in patients fulfilling Swedo’s 
criteria for PANDAs

Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal Infections (PANDAS): An Evolving Concept . 
Available from: 
https://www.researchgate.net/publication/259366013_Pediatric_Autoimmune_Neuropsychiatric_Disorders_Associated_with_St
reptococcal_Infections_PANDAS_An_Evolving_Concept [accessed Jul 01 2018].
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PANS: THE NEW 
WAY TO THINK…

Obsessive-compulsive disorder (OCD) 
can have an unusually abrupt onset 
of symptoms, accompanied by a 
variety of comparably severe and 
acute neuropsychiatric symptoms. 

Thus the use of acute onset in the 
name…Pediatric Acute-onset 
Neuropsychiatric Syndrome (PANS). 

Stopping PANDAS criteria would 
allow new criteria to be involved in 
investigation and treatment

https://neuroimmune.org/susan-swedo-pandas-interview
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Hemoglobin

Hemoglobin is the protein in red blood 
cells that binds oxygen in the lungs and 
releases it as blood travels to other 
parts of the body.

If your iron levels are too low your body 
will not be able to make enough 
hemoglobin needed to function 
normally

Hemoglobin constitutes over 90% of the 
red blood cell. It is measured directly, 
usually by a spectrophotometer 
method. 

https://neuroimmune.org/patient-and-family-resources/what-are-pans-pandas/
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PANS
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PANS

More criteria to look at and assess 
for PANS and not just treat the 
infection

https://www.longdom.org/open-access-pdfs/from-research-subgroup-to-clinical-syndrome-modifying-the-pandas-criteria-to-
describe-pans-pediatric-acute-onset-neuropsychiatr.pdf
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PANS

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5610386/pdf/cap.2017.0042.pdf
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• PANDAS is when specifically strep is connected to the 
sudden onset of OCD and/or tics along with other listed 
clinical symptoms. 

• PANS removes the emphasis of the etiologic factor and 
concentrates on the clinical symptoms. PANS can be 
triggered by any infectious agent (NOT only strep) in 
addition to non-infectious triggers which are yet to fully 
determined but may include metabolic disorders and 
environmental factors. 

• Symptoms cannot be explained by any other 
neurological or medical disorder.

THE DIFFERENCE BETWEEN PANS AND 
PANDAS

http://www.pandasnetwork.org/understanding-pandaspans/what-is-pans/
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Test for PANs/PANDAS: Rhomberg Test

Abnormal movements: Motor or phonic tics are 
common in patients with PANS. Choreiform 
movements (piano playing fingers) may be present. 

These movements can be elicited with a Romberg 
test in which the child stands with the hands 
outstretched and eyes closed for 60 seconds. 

Hand movements are considered abnormal in 
children >8 years.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340805/
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Tests for 
PANS/PANDAS

• Rapid Strep Antigen Testing

• Strep culture.

• Streptolysin O (ASO) and anti-DNase B titers.

• responses to immunomodulatory therapies 

• Cross-reactive antineuronal antibodies such as IgG 
autoantibodies against four neuronal autoantigens 
(tubulin, lysoganglioside GM1, and dopamine 
receptors D1 and D2) (The Cunningham Panel)

• The antibody titers against human brain enolase 
(AE) and Streptococcal proteins (AS)

• Nucleic acid amplification tests (NAATs)
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PHYSICAL EXAM

Heart rate lying down, blood 
pressure and oxygen lying and 
standing.

Greater than 30 may indicate POTS. 
(Postural Orthostatic Hypotension).

Modified Romberg Test. 2 minutes. 
Eyes closed. Head up. Legs shoulder 
length apart. 

Oxygen seated, lying down and 
standing

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340805/
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THE STORY OF ROWAN

• Always moving even in my sister’s belly

• Hard time to sleep 

• Speech delayed

• Hyper-fixated

• So smart, so engaged and dynamic

• Bright light in a room 
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Life just got harder

• Head banding

• Only like wearing PJs

• Sensory issues

• Always wanted to run, climb and play

• Transition issues 

• Tantrum to beat all tantrums

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4340805/
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THE STORY OF ROWAN

• Trichotillomania

• Peeled lips

• Rashes

• Nightmares

• Anxiety

• Immune trigger…family got sick...he 
got behaviour issues

• He was in pain

https://www.youtube.com/watch?v=yUxujbXNnow
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When in doubt, clear it out….

Concept: Clear outs

• Clear outs can be up to 10,000-20,000mg 
Magnesium oxide

• Dr. Sonya ND started treating PANS patient with 
a modified version of an autism protocol and it 
worked!

• Dr. Sonya ND’s Core 4 for Autism. B12 injection, 
paleo diet, CLO (cod liver oil) and multi-vitamin 
and mineral 

• Note: spring rage, regression in spring and fall
• Rage, anxiety, insomnia, nightmares, transition, 

clingy, tics 
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Concepts in pans: 
Sudden on set

Sudden onset and the immune roller coaster. 
Strep infection stopped the behaviour and pain

When he actually got a strep infection then he 
was in remission 

When did get sick, had high fevers and limp 
and a noodle for a day
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Antibiotic roller coaster

• Sonya went to MAPS and learned about the 
diagnosis from Dr. Susan Swedo

• The severity didn’t match Sonya’s 
patient...so Sonya asked Dr. Swedo about 
the prevalence and severity 

• Dr. Swedo said that more minor issues are 
what Swedo calls micro-pandas

Concept: 
Resistance and 

persistence

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 29



Consistent Treatment
Stolen childhood documentary…then Dr. 
Sonya ND got a whole lot of sick PANS kids

Rowan said he has Seasonal Schizophrenia 
Disorder. SSD

Nausea, Phlegm 

Biofilm 

Concept: 
Resistance and 

persistence
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Concepts in pans: 
fecal loading

Why would there be incontinence in 
some cases?  
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Incontinence is almost always constipation
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https://publications.aap.org/pediatrics
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Diagnosis
Constipation is diagnosed by clinical history and examination.

A physical examination should include an abdominal 
examination to assess the degree of faecal loading, as well as 
neurological assessment of the spine and lower limbs.

It is important to watch for growth failure, 'overflow diarrhea 
with blood and/or mucus, pallor or fatigue, or failure to 
respond to conventional treatment during the course of 
management and be prepared to re-evaluate. 

Children with inflammatory bowel conditions (with or without 
anal involvement) and coeliac disease may present with 
constipation.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3143086/#B27

https://www.nice.org.uk/guidance/CG99
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Diagnosis

Plain abdominal x-ray as presence of firm, packed 
hard stool in the rectum correlates closely with 
radiological evidence of fecal retention, with 
sensitivity and positive predictive values exceeding 
90%. 

KUB (kidneys, ureters, and bladder) x-ray can be 
done to diagnose fecal loading

Transit time test. Eat beets or purple dragon fruit ½ 
to 1 beet or ½ purple dragon fruit. 3 days later eat 
corn cup to ¼ corn. Transit time should be 8-18 
hours. Last time see food is transit time. 
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Diagnosis

Typical Reaction protocol: 

Adult: Magnesium oxide (clear out test) : Take 
1500mg and what happens? 

Typical response is diarrhea after 1 hour and 2-5 
loose stool lasting only 6 hours.
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Treatment 

Disimpaction, clear out the old stool. An 
excessive dose of stimulant risks 
precipitating acute abdominal pain in cases 
of impaction. Diarrhea in a constipated child 
is likely

Maintenance therapy. Once disimpaction 
has taken place, the aim of treatment, 
should be to keep the child, symptom free 
with regular soft bowel actions and should 
be commenced. 

This may last 6 months to a year to return 
the tone and elasticity back to the digestive 
system. https://www.nice.org.uk/guidance/cg99/resources/2018-exceptional-surveillance-of-constipation-in-children-

diagnosis-and-management-nice-guideline-cg99-4899678301/chapter/Surveillance-decision?tab=evidence
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Magnesium oxide 

Although magnesium oxide use can 
lead to hypermagnesemia, this is rare.

No severe treatment-related adverse 
events were observed using 
magnesium oxide in research 

Standard dosing for complaint-based 
constipation

For adults, take 2 g of the active 
ingredient in 3 divided doses a day 
before or after meals, or once before 
bedtime. 

A starting dose of approximately 1 g 
taken as two or three divided doses a 
day is used, and adjusted appropriately 
according to symptoms
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Chronic Constipation Protocol  

Any form of magnesium can be used.  Here are some of the supplements we recommend.  Keep 
in mind which flavour your child may prefer.  Supplements come in liquid, powder and 
capsules. 

• Genestra Magnesium Glycinate Liquid (Apple Pomegranate) 

• Genestra Magnesium Complex Liquid (Natural Tart Berry Flavour) 

• Genesetra Magnesium Glycinate Powder (Not flavoured, dissolves in liquid) 

• Cytomatrix Mag Matrix Liquid (Lemon flavoured) 

• Natural Factors – Magnesium powder (Berry flavour or Tropical Punch) 

• CanPrev – Magnesium Bisglycinate powder (Not flavoured, dissolve) 

Treatment: 

• Starting dose: 100 mg  

• Give magnesium twice daily (ideally morning and before bed) 

• Increase the dose slowly (by 50 mg to 100 mg every few days) 

• There is no safety issue with any dose of magnesium 

• Your child’s maximum daily dose is when your child gets loose, watery stool 

• When you reach the dose of magnesium that causes loose stools, lower the dose 

• The first goal is a daily bowel movement that is no looser than soft serve ice cream 

• The second goal is to remove old stool that is stuck in the intestine (FECAL LOADING) 

• Even if your child has daily bowel movements, fecal loading means that stool is stuck to 
the intestinal wall  

• Magnesium is an osmotic laxative which brings water into the intestine which softens 
the old stool 

• Aim for the highest dose of magnesium you can get to without causing loose, watery 
stool 

• You want to aim for the higher amount of magnesium because the more water that 
comes into the intestine, the faster the old stool can be removed 

Please note:  If you have loose stools anytime during the raising of magnesium, then stop 
increasing the dose. This protocol may cause accidents.  
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Treatment of PANs

No grains, no dairy

B6 200-400mg/day with 100-200mg 
Magnesium bisglycinate

NAC 900mg

Mercurius solubis 30CH 3 pellets a day

Assess and treat for fecal loading

When patient shows signs up a true physical 
strep infection….treat it. We use goldenseal 
500mg 1-2 capsules every hour. 
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POTS and PANS: Chronic 
Strep infection
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POTS: Postural Orthostatic Tachycardia
•Postural orthostatic tachycardia 
syndrome (POTS) is a heterogeneous 
multifactorial disorder characterized 
by orthostatic tachycardia and 
intolerance, which significantly 
impairs quality of life. 

•Theories of POTS pathophysiology 
include heightened sensitivity of 
cardiac beta-adrenoreceptors, 
cardiovascular deconditioning, 
peripheral neuropathy, autoimmunity 
and immune dysregulation

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8455430/

https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2024.1297964/full
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Clinical Definition of POTS
•A sustained HR increment of no less than 30 beats/minute 
within 10 min of standing or head-up tilt. For individuals who 
are 12 to 19 years old, the required HR increment is at least 
40 beats/minute; and

•An absence of orthostatic hypotension (i.e. no sustained 
systolic blood pressure [BP] drop of 20 mmHg or more); and

•Frequent symptoms of orthostatic intolerance during 
standing, with rapid improvement upon return to a supine 
position. Symptoms may include lightheadedness, 
palpitations, tremulousness, generalized weakness, blurred 
vision, and fatigue; and

•Duration of symptoms for at least 3 months
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5267948/
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How to assess for POTS
• A tilt table test, sometimes known 

as a passive head-up tilt test 
(HUTT).

• This procedure is used to record 
both blood pressure and heart 
rate each minute, while the 
patient is tilted on a table at 
varying levels.

• IV takes blood to measure 
adrenaline. 

• Blood pressure cuff on both arms 
and electrical activity of the heart 
are taken.

https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
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Malmö POTS 
Symptom Score 
(MAPS)

escription unavailable

• Most people would 
have a score of 14

• Max score is 120

• Most POTS patients 
have a score of 80
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Abstract. Spahic JM, Hamrefors V, Johansson M,

Ricci F, Melander O, Sutton R, et al. Malmö POTS

symptom score: Assessing symptom burden in pos-

tural orthostatic tachycardia syndrome. J Intern

Med. 2023;293:91–99.

Background. Postural orthostatic tachycardia syn-

drome (POTS) is a common cardiovascular

autonomic disorder characterized by excessive

heart rate (HR) increase on standing and symp-

toms of orthostatic intolerance, posing signifi-

cant limitations on functional capacity. No objec-

tive tool exists to classify symptom burden in

POTS.

Methods. We conducted a case–control study in

62 POTS patients and 50 healthy controls to

compare symptom burden between groups using

the newly developed, self-rating, 12-item, Malmö

POTS Score (MAPS; 0–10 per item, total range

0–120) based on patients own perception of

symptoms through visual analogue scale assess-

ment. We have also explored correlations between

symptom severity assessed by MAPS, basic clin-

ical parameters and postural haemodynamic

changes.

Results. POTS patients showed significantly higher

total MAPS score (78 ± 20 vs. 14 ± 12, p < 0.001),

higher baseline systolic blood pressure (BP), dias-

tolic BP and HR (p < 0.001) compared with healthy

controls. The most prominent symptoms in POTS

were palpitations, fatigue and concentration dif-

ficulties. Haemodynamic parameters on standing

were significantly correlated with palpitations in

POTS after adjustment for age and sex (lower sys-

tolic and diastolic BP, and higher HR) (p < 0.001

for all). Orthostatic HR was significantly associ-

ated with concentration difficulties and total MAPS

score. The optimal cut-point value of MAPS to dif-

ferentiate POTS and healthy controls was ≥ 42 (sen-

sitivity, 97%; specificity, 98%).

Conclusions. Symptom severity, as assessed by

MAPS score, is fivefold higher in POTS compared

with healthy individuals. The new MAPS score can

be useful as a semiquantitative system to assess

symptom burden, monitor disease progression and

evaluate pre-test likelihood of disease.

Keywords: autonomic dysfunction, postural ortho-

static tachycardia, POTS, scoring system, symp-

toms

Introduction

Postural orthostatic tachycardia syndrome (POTS)

is a common multifaceted condition, character-

ized by autonomic dysfunction and an exagger-

ated adrenergic response in the upright position

[1]. Prior to COVID-19, POTS affected an estimated

1–3 million individuals in the United States [2],

predominantly young females aged 15–45 at diag-

nosis [3–5]. Current diagnostic criteria for POTS,

outlined by the European Society of Cardiology

(ESC) Guidelines on Syncope, include symptoms

of orthostatic intolerance for at least 3–6 months

together with orthostatic heart rate (HR) increase

> 30 bpm (HR increase > 40 bpm in patients

< 19 years) or HR exceeding 120 bpm in upright

position in the absence of orthostatic hypoten-

sion (ESC recommendation: Class IIa, level C)

[4, 6].

The precise aetiology of POTS remains unknown,

although the haemodynamic changes are thought

© 2022 The Authors. Journal of Internal Medicine published by JohnWiley & Sons Ltd on behalf of Association for Publication of The Journal of Internal Medicine.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.
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Malmö POTS Symptom Score (MAPS)
Your average symptoms for the past week. If you haven’t experienced symptoms 
described below, circle zero (0). 

1. Dizziness in upright position or while standing up 
2. Dizziness, feeling that you are going to faint 
3. Palpitations, high pulse, or feeling heart beating irregularly 
4. Difficult breathing/dyspnoea, both at effort and rest 
5. Chest pain 
6. Headache 
7. Concentration difficulties and/or problems with thinking 
8. Muscle pain 
9. Nausea 
10. Gastrointestinal problems (stomach-ache, diarrhea, constipation) 
11. Abnormal tiredness that persists after rest 
12. Insomnia 

https://onlinelibrary.wiley.com/action/downloadSupplement?doi=10.1111%2Fjoim.13566&file=joim13566-sup-0001-SuppMat.pdf
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Symptoms of POTS

https://assets.radcliffecardiology.com/s3fs-public/article/2023-

09/e13_table_1.jpg?VersionId=jbZJAh5oMLw3aOjpmpxGQfEd0B8LwU7v&_gl=1*scpr8e*_up*MQ..*_ga*OTQzNzc4Mzg3LjE3NDIxNTI4MjY.*_ga_04TB49QXXL*MTc
0MjE1MjgyNS4xLjAuMTc0MjE1MjgyNS4wLjAuMA..
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https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 52

https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext


https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 53

https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext


https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 54

https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext


https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 55

https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext


Symptoms of POTS
Pain Related to POTS

Neuropathic pain

Abdominal pain

Hypersensitivity (skin, light, sound)

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 56



https://www.standinguptopots.org/livingwithpots/pots-symptoms

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 57

https://www.standinguptopots.org/livingwithpots/pots-symptoms
https://www.standinguptopots.org/livingwithpots/pots-symptoms
https://www.standinguptopots.org/livingwithpots/pots-symptoms


POTS: The current estimate on numbers
Experts have estimated that up to 3,000,000 Americans could be affected, and potentially 70 
million worldwide. 

Canadian Statistics: United States—often used as a rough benchmark—suggest that 0.1% to 
1.0% of the general population may have POTS. Extrapolating this to Canada (with a population 
of about 40 million) suggests a possible 40,000 to 400,000 individuals in Canada might be 
affected—but this is speculative rather than evidence-based.

One study in China reported 6.8% of adolescents met clinical criteria for POTS

POTS is a common neurocardiovascular disease, representing approximately 32.2% of all 
corresponding syncope cases

POTS is one of the most common forms of autonomic dysfunction.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8455430/
https://pubmed.ncbi.nlm.nih.gov/25474569/
https://pubmed.ncbi.nlm.nih.gov/28286247/
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What if its not POTS? 

•Iron deficiency

•anorexia nervosa

•primary anxiety disorders

•Hyperventilation

•Anemia

•Fever

•Pain

•Infection

• Dehydration

• Hyperthyroidism

• pheochromocytoma, 

• use of cardioactive drugs 
(e.g. sympathomimetics, 
anticholinergics) or 

• severe deconditioning 
caused by prolonged bed 
rest.

Sinus tachycardia causes that are not POTS: 
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What is the pathophysiology of POTS?

Postural orthostatic tachycardia syndrome may have an 
immunological cause. 

Many patients describe a post-viral onset, and 15%–
20% of patients with POTS report a history of an 
autoimmune disorder such as Hashimoto thyroiditis, 
rheumatoid arthritis or Sjögren’s syndrome.

https://www.heartrhythmcasereports.com/article/S2214-0271(21)00223-2/fulltext

https://www.sciencedirect.com/science/article/pii/S0002934321004721
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Why do I care now? POTS is famous 

• Recent reports indicate that 2%-14% of coronavirus disease 
2019 (COVID-19) survivors develop POTS and 9%-61% 
experience POTS-like symptoms, such as tachycardia, 
orthostatic intolerance, fatigue, and cognitive impairment 
within 6-8 months of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection.

• post–acute sequelae of SARS-CoV-2 syndrome,” “post–
coronavirus disease 2019 (COVID-19) syndrome,” “long-haul 
COVID,” or “long COVID” and are usually defined as symptoms 
that persist for >4 weeks from acute illness.

https://www.heartrhythmjournal.com/article/S1547-5271(22)02185-3/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10065129/
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What is the pathophysiology of POTS?

POTS is a disorder of the autonomic nervous system, marked by an abnormally high heart rate 
when standing, without a major drop in blood pressure. The cause is complex and multifactorial.

1. Hypovolemia (Low Blood Volume)

2. Excess Sympathetic Nervous System Activity

3. Neuropathic POTS: involves damage to the small nerve fibers (peripheral neuropathy) that 
control blood vessel constriction, particularly in the legs and abdomen.

4. Impaired Baroreflex Function

5. Autoimmune Mechanisms

6. Mast Cell Activation

7. Ehlers-Danlos Syndrome (hEDS): https://www.cmaj.ca/content/194/10/E378#ref-26
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Where does POTS fit in a case? 

• POTS has an impact on the circulatory system in both 
blood volume and inflammation. 

• If a patient has POTS and say, any other condition, the 
POTS mechanically impacts the successful treatment of 
any thing else. 

• You need blood to deliver your protocol and this 
condition stops effective blood flow

Fix the POTS first in a case
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3 Types of POTS….but 
look at 5….

https://www.standinguptopots.org/POTSsubtypes

1) Hypovolemia

2) Hyperadrenergic

3) Neurogenic

4) Mast Cell Activation 

5) EDS
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Suggested initial approach to treatment of 
patient with POTS

Nonpharmacological treatments
Water 3 L/d
Salt 5 mL/d (2 tsp/d)
Waist-high compression garments

Pharmacological treatments
If standing heart rate very high: propranolol 10–20 mg, 4 times per day
If standing heart rate very high and β-blocker is contraindicated: ivabradine 5 
mg 2 times per day
If standing heart rate is not too high and blood pressure is low: midodrine 5 mg 
orally every 4 hours, 3 times per day (8 am, noon, 4 pm)

https://www.jacc.org/doi/abs/10.1016/j.jacc.2021.03.005
https://www.cmaj.ca/content/194/10/E378#ref-41
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How low can you go…Blood Volume

When a person with POTS stands up, about 500–700 mL of blood pools in 
the abdomen and legs due to gravity.

This leads to a ~30% drop in thoracic blood volume, reducing:
◦ Venous return to the heart

◦ Stroke volume

◦ Cardiac output (CO)

Though POTS has varied causes, its effects resemble hypovolemia (low blood 
volume).

Treatment must include efforts to restore blood volume
https://www.jpeds.com/article/S0022-3476(19)30893-5/fulltext 
https://www.sciencedirect.com/science/article/pii/S1566070222000108
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Salt, Salt and more Salt by IV
•More direct methods have been used to mitigate the effects 
of orthostasis, including the administration of intravenous 
(IV) saline solution, which can improve all forms of 
orthostatic intolerance by increasing central blood volume 
and venous return.

•Thus, saline may prevent syncope and improve orthostatic 
intolerance and HR changes in patients with POTS 

https://www.jpeds.com/article/S0022-3476(19)30893-5/fulltext
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Saline IV
•Intermittent IV infusions of saline dramatically reduce symptoms 
and improve quality of life in patients suffering from POTS. 
Further work should explore its efficacy as a bridge study for 
patients of high symptomatic severity.

•The average number of medications trialed before referral for IV 
hydration was 3.6 ± 1.7 medications. 

•Saline infusions occurred with mean frequency of 11.3 ± 8.5 days 
and at a mean volume of 1.5 ± 0.6 litre per infusion

https://pubmed.ncbi.nlm.nih.gov/28185102/
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But what is better? IV or oral? 
•IV saline is expensive, there is a repeated need for infusions, and 
unacceptable risks (eg, bruising, infection) of chronic central venous 
catheterization.

•Alternatives to IV saline, such as oral salt and water, have been 
recommended to reduce orthostatic intolerance symptoms 

•One study at 2000mg salt found that oral rehydration solution (salt 
with water and glucose or  ORS) is a convenient, safe, and effective 
therapy for short- term relief of orthostatic intolerance. 

https://www.jpeds.com/article/S0022-3476(19)30893-5/fulltext
https://www.sciencedirect.com/science/article/pii/S1566070222000108
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Salt? But how much? ALOT!
•Patients are encouraged to consume electrolyte beverages to 
increase osmotic pressure and keep the fluids in the intravascular 
space. 

•The rationale is expansion of intravascular volume to compensate 
for intravascular hypovolemia and orthostatic pooling.

•Consensus-based guidelines have recommended, in addition to 
drinking 2 to 3 L of water daily, sodium chloride, 8 g/d to 12 g/d 
(350–520 mmol/d sodium)

https://www.sciencedirect.com/science/article/pii/S1566070222000108

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 76

https://www.sciencedirect.com/science/article/pii/S1566070222000108


BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 77



Hypovolemic POTS

Hypovolemic POTS is characterized by abnormally low blood levels,                                
including both red blood cells and plasma. 

plasma deficit in POTS is approximately 13% and may be related to 
low levels of circulating renin and aldosterone which typically help 
to increase blood volume and blood pressure. 

Low blood volume leads to less blood return to the heart, which 
causes an increased heart rate and force of contraction in an 
attempt to keep blood circulation at normal levels.

What symptoms are typically associated with hypovolemic POTS?

• Weakness

• Decreased tolerance for exercise https://www.standinguptopots.org/POTSsubtypes
https://www.ahajournals.org/doi/full/10.1161/01.CIR.0000160356.97313.5D
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Hyper-adrenergic POTS
Hyperadrenergic POTS is characterized by elevated levels of plasma                                         
norepinephrine levels (neurotransmitter of the sympathetic NS)  >600 pg/mL and 
>10 mmHg rise in systolic blood pressure while standing for 10 minutes 

In hyperadrenergic POTS, the sympathetic nervous system is overactivated.

•Increased blood pressure

•Tachycardia that may be more extreme than other subtypes

•Heart palpitations

•Anxiety, tremor, cold, sweaty extremities while upright 

•Migraine headaches

•Increased urinary output after being upright

•Nausea/vomiting
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1540-8167.2008.01407.x
https://pubmed.ncbi.nlm.nih.gov/33980338/
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Effects of Adrenaline on Circulation

•Increasing peripheral resistance through α₁ receptor-mediated vasoconstriction

•Boosting cardiac output via β₁ receptor stimulation

Purpose

•To raise coronary and cerebral perfusion pressures

•Improves oxygen delivery to tissues

Trade-Offs

While it increases pressure in major arteries (aortic, cerebral, carotid), it can:
◦ Reduce carotid blood flow
◦ Lower end-tidal CO₂ (ETCO₂) — indicating less effective gas exchange
◦ Impair capillary perfusion, affecting microcirculation, where oxygen exchange 

happens
https://en.m.wikipedia.org/wiki/Capnography
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Neuropathic POTS
Neuropathic POTS is characterized by a decrease in sympathetic innervation, particularly in the legs 
and is often associated with  small fiber neuropathy. 

Normally, these small fiber nerves regulate constriction of the blood vessels in the limbs and 
abdomen. Because these nerves are damaged in neuropathic POTS, however, activation of the 
sympathetic nervous system leads to less release of norepinephrine from these small fibers. 

Because norepinephrine is a vasoconstrictor, neuropathic POTS is often associated with excessive 
blood pooling in the hands and feet. This decreases blood circulation and causes less blood to return 
to the heart (low venous return) which causes the heart rate to increase in order to compensate. 

•The most prominent symptoms of neuropathic POTS include:

•Loss of sweating in extremities

•Blood pooling

•Cyanosis in the feet (turning a bluish color when standing/warm)

https://www.annualreviews.org/doi/full/10.1146/annurev-med-041818-011630
https://www.standinguptopots.org/POTSsubtypes
https://www.ahajournals.org/doi/full/10.1161/JAHA.113.000755
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https://www.standinguptopots.org/POTSsubtypes
https://www.ahajournals.org/doi/full/10.1161/JAHA.113.000755


Hyper-adrenergic POTS: Epinephrine and 
Norepinephrine

Key co-factors needed for epinephrine and 
norepinephrine: Magnesium, B vitamins, methyl 
donors, and inositol and larger doses. COMT 
people can have B12 and often need it.

https://www.jstage.jst.go.jp/article/jhj/44/4/44_4_547/_pdf
https://pubmed.ncbi.nlm.nih.gov/33941768/
https://www.tandfonline.com/doi/pdf/10.1179/135100009X392412
https://pubmed.ncbi.nlm.nih.gov/8576957/
https://www.sciencedirect.com/science/article/pii/S0006291X88808313
https://link.springer.com/article/10.1007/BF01250137
https://pubmed.ncbi.nlm.nih.gov/2187026/

*See Further References
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https://link.springer.com/article/10.1007/BF01250137
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Hyper-adrenergic POTS: Valerian

• Valerian is antiadrenergic, is anxiolytic, induces 
GABA, regulates blood sugar, stabilizes SOD, anti-
arrhythmia, enhances microcirculation, decreases 
levels of xanthine oxidase (XOD), decreasing levels of 
malondialdehyde (MDA),  and tumor necrosis factor-
alpha. 

• Valerian can significantly inhibit the migration of 
vascular smooth muscle cells thereby lowering blood 
pressure. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4695638/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4364108/
https://www.eurekaselect.com/article/113417
https://pubmed.ncbi.nlm.nih.gov/33463459/
https://dx.doi.org/10.2174/1381612827666210119105254

*See Further References
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Test for Neurotransmitters: In blood
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Test for Neurotransmitters: In urine
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COMT: Catechol-O-methyltransferase  
•COMT is one of several enzymes that degrade or 
inactivate catecholamines (such as dopamine, 
epinephrine, and norepinephrine), and 
catecholestrogen.

•The enzyme introduces a methyl group to the 
catecholamine, which is donated by methyl 
groups

•The methyl group can directly be delivered by 
dietary methyl donors, including methionine, 
folate, methylcobalamin, betaine, and choline

https://cvpharmacology.com/norepinephrine
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•COMT is one of several enzymes 
that degrade or inactivate 
catecholamines (such 
as dopamine, epinephrine, 
and norepinephrine), and 
catecholestrogen.

•The enzyme introduces 
a methyl group to the 
catecholamine, which is donated 
by methyl groups

•The methyl group can directly be 
delivered by dietary methyl 
donors, including methionine, 
folate, methylcobalamin, betaine, 
and choline

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3798916/
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Methionine

Choline

Betaine

Folate

Methyl donors 
needed for COMT

Methylcobalamin
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3798916/

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 89

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3798916/


BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 90



COMT: Catechol-O-methyltransferase

✓

✓

http://www.cancerletters.info/article/S0304-3835(04)00802-X/fulltext
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Estrogen Dominance? When hormones 
don’t get detoxified

✓

✓

Hormones require the 

methylation cycle to be 
working

http://www.cancerletters.info/article/S0304-3835(04)00802-X/fulltext
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https://pmc.ncbi.nlm.nih.gov/articles/PMC8586883/pdf/bcr-2021-245012.pdf
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Hyper-adrenergic POTS: Epinephrine and 
Norepinephrine

Key co-factors needed for epinephrine and norepinephrine: Magnesium, B vitamins, methyl donors, 
and inositol and larger doses. COMT people can have B12 and often need it.

https://www.jstage.jst.go.jp/article/jhj/44/4/44_4_547/_pdf
https://pubmed.ncbi.nlm.nih.gov/33941768/
https://www.tandfonline.com/doi/pdf/10.1179/135100009X392412
https://pubmed.ncbi.nlm.nih.gov/8576957/
https://www.sciencedirect.com/science/article/pii/S0006291X88808313
https://link.springer.com/article/10.1007/BF01250137
https://pubmed.ncbi.nlm.nih.gov/2187026/

*See Further References
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Hyper-adrenergic POTS: Valerian

Valerian is antiadrenergic, is anxiolytic, induces GABA, regulates blood sugar, stabilizes SOD, anti-
arrhythmia, enhances microcirculation, decreases levels of xanthine oxidase (XOD), decreasing levels of 
malondialdehyde (MDA),  and tumor necrosis factor-alpha. Valerian can significantly inhibit the migration 
of vascular smooth muscle cells thereby lowering blood pressure. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4695638/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4364108/
https://www.eurekaselect.com/article/113417
https://pubmed.ncbi.nlm.nih.gov/33463459/
https://dx.doi.org/10.2174/1381612827666210119105254

*See Further References
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/
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Hyper-adrenergic POTS: Valerian

*See Further References
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Neuropathic POTS
Neuropathic POTS  involves damage to the small nerve fibers (peripheral neuropathy) that control blood 
vessel constriction, particularly in the legs and abdomen

Damaged nerves release less norepinephrine, a key vasoconstrictor.

Blood vessels in the limbs fail to constrict properly, leading to:

◦ Blood pooling in hands and feet

◦ Low venous return to the heart

◦ Compensatory increase in heart rate

Key Symptoms

Blood pooling in extremities

Cyanosis in feet when standing (bluish discoloration)

Loss of sweating in affected limbs

https://www.annualreviews.org/doi/full/10.1146/annurev-med-041818-011630
https://www.standinguptopots.org/POTSsubtypes
https://www.ahajournals.org/doi/full/10.1161/JAHA.113.000755

*See Further References
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Neuropathic POTS
Healing small nerve neuropathy: 

B12, B6, Alpha Lipoic Acid, Acety-l-carnitine

Neuropathy: 

B1, sulfate, coenzyme Q10, St. John’s wort, magnesium, glutathione, Cod Liver Oil. BHRT, Paleo, SCD, Keto, 
elimination diets

Microcirculation: 

vitamin E and coenzyme Q10, herbs such as ginko, grape fruit seed extract, hawthorn, carnitine, bilberry, glutathione 

Clotting factors: 

Vitamin E, carnitine, nattokinase, serrapeptidase, fish oil, especially cod liver. 

Venous return: 

Hydrotherapy, venous herbs

https://pubmed.ncbi.nlm.nih.gov/14984445/
https://tahomaclinic.com/Private/Articles4/PosturalTachycardia/Oner%202014%20-
%20Postural%20orthostatic%20tachycardia%20syndrome%20(POTS)%20and%20vitamin%20B
12%20deficiency%20in%20adolescents.pdf
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Possible Mechanism for Long COVID
•Although the symptoms of Long COVID are multifarious, some researchers argue 
that Long COVID causes fibrin amyloid micro-clots (fibrinaloids) to block up 
capillaries, 

•and thus to limit the passage of red blood cells and hence O2 exchange, can 
actually underpin the majority of these symptoms of Long COVID. 

https://portlandpress.com/biochemj/article/479/4/537/230829/A-central-role-for-
amyloid-fibrin-microclots-in
https://pubmed.ncbi.nlm.nih.gov/34425843/
https://pubmed.ncbi.nlm.nih.gov/34896917/
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Vitamin E

Vitamin E, comprising eight vitamers (four tocopherols (TFs) and four tocotrienols 
(TTs)), is the most abundant liposoluble antioxidant compound in the human body, 
and its modulatory effects regarding signal transduction, cellular pathways (e.g., NF-
κB signaling), and gene expression (e.g., pro-inflammatory cytokines) have recently 
gained notoriety

Vitamin E has to be methylated to be active in the body

Vitamin E has known anti-clotting properties, elastin degradation, 
immunomodulation, and managing vascular health. 

• https://pubmed.ncbi.nlm.nih.gov/19623831/

• https://cardiab.biomedcentral.com/articles/10.1186/s12933-021-01359-7
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC41118/?page=1
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Vitamin E high dosing needs vitamin K
•As vitamin E is a fat-soluble vitamin, there is a safe upper limit of 100-300mg/kg

•Vitamin E has slight blood thinning properties and may cause easy bruising and bleeding.

•Once a formula with the proper vitamin E/vitamin K ratio is used, there may be nose bleeds or 
telangiectasia if there is carnitine deficiency or a fat absorption issue. That may have to be 
addressed first. 
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POTS: Cases
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Long COVID Case 1, Visit 1: KS 43 yoa F

•Heath care professional, healthy, runs daily, up at 5:30am, 
busy life w kids and work

•Got COVID in March 2020, woke w HA, went for a run and 
could barely get home, legs tired and heavy, fever, sore 
neck, joint pain, lost taste and smell, terrible diarrhea, no 
appetite

•Symptoms that are constant that have stayed for past 5 
months post COVID include: fatigue but can work, can’t run, 
too tired, daily headache, diarrhea, tight chest when walk up 
stairs, and started to wheeze when deep breathing and 
triggers cough. 

•Developed purple toes (summer), body cold

•has plugged sinus and postnasal drip

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 107



Long COVID Case 1, Visit 2: KS 43 yo F

•Energy is better, can work, but can’t run and can barely do a 
normal day of work and be a mom

•No shortness of breath. Headaches not constant anymore but still 
present several times a week, severity decreased but still 
persistent

•Sinus pain is gone and nose stuffiness is gone

•Still is cold and has purple, swollen toes

•Labs all within normal limits
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Long COVID Case 1, Visit 1: KS 43 yo F (cont’d)
•Nasal Spray (saline, 2% EDTA, 10% Xylitol, 1% Lugols 
Iodine, 1% grape fruit seed extract, 15% muco- adhesive 
polymer gel and the rest saline - 2 sprays 3 times a day .

•Glutathione 450mg – 1 dose a day

•Vitamin A 10,000IU/drop: 10 drops a day for 10 days

•Vitamin C 1000mg - 6 capsules, 3 times a day 

•Quercetin 500mg - 2 capsules, twice a day 

•Zinc 100mg - 1 capsule, once a day, 30 days
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Long COVID Case 1, Visit 2: KS 43 yo F (cont’d)

Methylcobalamin Syringe (2500 mcg/0.1 mL) 20 unit(s):              
Dose: 5000mcg subcutaneous injection. 3 x week

Supplements

• Ubiquinol 60 gelcaps 100 milligrams 2 capsules/day
• Vitamin E gelcaps 400IU All 8 vitamin E  2 capsules/day 
• Benfotiamine 80mg 3/day
• Acetyl-L-Carnitine 500mg 3/day

• Got COVID again, was OK, but low energy and HA before COVID, now HA back 
daily, energy is even lower but can still work. Dizziness, nausea, insomnia, 
nystagmus and eyes are sore......can see fine, huge bags under eyes, and this 
cycle terrible menstrual pain, not typical
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Methylcobalamin / B12 injections
James Neubrander Protocol: 

•Concentration: 2500mcg/0.1ml or 25000mcg/1ml

•65mcg/kg every 3 days (usually 0.05ml)

•Suggested syringes are BD Ultra fine 3/10th CC

•30-31 Gauge subcutaneous*

*Ontario ND’s cannot inject vitamin B12 subcutaneously
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Long COVID Case 1, Visit 3: KS 43 yo F (cont’d)
•Feeling a little better, sleeping better, but when started the protocol, got a 
cold and then got another cold 1 week after. Feels like always about the catch 
a cold

•Is feeling better, symptoms have calmed down 

Supplements

B Complex SAP 3 capsules/day 
Methyl Folate 1mg x 5/day
Cod Liver OIL 500 milliliter liquid 2 tablespoon/day 
Eggs 2-6 /day
Salt 1000mg salt, 200mg potassium, 60mg magnesium citrate. 
powder 1 packet/day. If feel better, 2-4 packets a day
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POTS: Cases
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CASE – 12 year old male
Medical history 
•Parents called an ambulance when he was 9 yo because 

he woke up in the middle night, distressed saying he 
couldn’t breath

•Oxygen saturation was in the 80’s, paramedics 
immediately supplied oxygen and patient was admitted

•Diagnosed with asthma after a 4 day hospitalization
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CASE – 12 year old male (cont’d)
Medical history 

•No pre-existing typical or atypical asthma symptoms were 
reported before the episode leading to hospitalization

• Follow up visit after discharge with pediatrician identified 70% 
lung function after FEV evaluation

•Rx – Flovent and Ventolin were prescribed
• Follow up visit with pediatrician 1 month later – no 

improvements
•Referral to allergist
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CASE – 12 year old male (cont’d)
Medical history 

•Allergist appointment 4 weeks later (new allergist joined 
the practice)
•Scheduled for allergy testing – no allergens found
•Referred for methacholine test and sweat test to rule out 

atypical Cystic Fibrosis which were negative
•Patient developed cold symptoms during the SARS-CoV2 

pandemic and was hospitalized again for 4 days with very 
low oxygen that wouldn’t stabilize 
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CASE – 12 year old male (cont’d)
•Parents sought an evaluation by a Naturopathic Doctor who 
evaluated oxygen and heart rate values, seated, lying down and 
standing. Heart rate rose over 40 points when standing. Positive 
for POTS. Postural orthostatic tachycardia syndrome.

•Naturopathic treatment basics for POTS include B12, coenzyme 
Q10, carnitine, and oral salt rehydration for suspected 
hypovolemia.  

•Patient now has stable oxygen unless sick or prolonged exertion 
in which case more a double prescription is needed on that day

•No hospital visits in 2 years

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 117



BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 118



BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 119



POTS: Cases
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CASE – 83 year old female
•Presented to the clinic after multiple comprehensive cardiovascular work-ups, 5 trips to ER and 
countless visits with her GP and her cardiologist due to chest pain, hypertensive episodes and 
tachycardia. Both ER and GP maintain heart is fine. EEG’s normal. Holter monitor normal 

•Diagnosed with idiopathic tachycardia.

•Patient presented during an episode. Experienced heart palpitations and anxiety. Heart rate was 
170 beats per minute, Blood pressure was 210/120. Patient was advised to go to ER but refused.

•Patient given 1 tablespoon beet crystals which vasodilate blood vessels and provide nitric oxide 
through the vessels. B12 15mg, and lavender and carnitine. Within 10 minutes, blood pressure 
140/90, heart rate 70 beats per minute. 

BRB CE Group September 12-13, 2026 © DR CARISSA DOHERTY ND 121



POTS strategies

1. Low blood volume or hypovolemic….SALT, electrolytes, beet crystals, licorice

2. Adrenaline or hyper adrenergic…inositol combo, valerian, B12, magnesium, melatonin, B  
Complex 

3. Neurogenic ...B1, sulfate, salt, B12, CoQ10, carnitine, St. John’s wort, magnesium, glutathione

4. Microcirculation….vitamin E and coenzyme Q10, herbs such as ginko, grape fruit seed extract, 
hawthorn, carnitine, bilberry, glutathione 

5. Inflammation in the blood vessels. Immunophore (zinc and quercetin) antihistamines…like 
raynauds in the blood vessels, vitamin E, cod liver oil, glutathione

6. Autoimmunty

7. Mast cell activation...B6, vitamin C, methyl donor 

8. EDS strategies , don‘t forget vitamin C

https://tahomaclinic.com/Private/Articles4/PosturalTachycardia/Oner%202014%20-

%20Postural%20orthostatic%20tachycardia%20syndrome%20(POTS)%20and%20vitamin%20B12%20deficiency%20in%20adolescents.pdf
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• (POTS) is a chronic multisystem disorder . 

• POTS) is a condition characterized by an abnormally 
large increase in heart rate  upon sitting up or standing. 

POTS Symptoms POTS Treatments

Cerebral blood flow reduction

Dr. Carissa Doherty ND

Postural Tachycardia Syndrome (POTS)

escription unavailable

https://www.mdpi.com/2227-
9032/10/10/2105

POTS DefinitionPOTS: Cerebral Blood FlowPOTS TestsPOTS SubtypesPOTS Quality of LifePOTS Definition

https://assets.radcliffecardiology.com/s3fs-public/article/2023-09/e13_table_1.jpg

https://www.amjmed.com/article/S0002-9343%2821%2900515-
5/fulltext

https://onlinelibrary.wiley.com/doi/10.1111/joim.1
2895

https://www.standinguptopots.org/resources/resources
https://pmc.ncbi.nlm.nih.gov/articles/PMC10439037/

EQ-5D-5L is a standardized, health-related quality 
of life (HRQoL) questionnaire used tool for 
assessing health status across five dimensions: 
mobility, self-care, usual act ivities,  
pain/discomfort, and anxiety/depression. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC104390
37/

https://onlinelibrary.wiley.com/doi/10.1111/joim.12895
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Questions?
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*Further References
Slide 10:

Pediatric Autoimmune Neuropsychiatric Disorders Associated with Streptococcal Infections (PANDAS): An Evolving Concept . Available from: 
https://www.researchgate.net/publication/259366013_Pediatric_Autoimmune_Neuropsychiatric_Disorders_Associated_with_Streptococcal_In
fections_PANDAS_An_Evolving_Concept [accessed Jul 01 2018].

Slide 82:
https://www.jstage.jst.go.jp/article/jhj/44/4/44_4_547/_pdf

https://pubmed.ncbi.nlm.nih.gov/33941768/

https://www.tandfonline.com/doi/pdf/10.1179/135100009X392412

https://pubmed.ncbi.nlm.nih.gov/8576957/

https://www.sciencedirect.com/science/article/pii/S0006291X88808313

https://link.springer.com/article/10.1007/BF01250137

https://pubmed.ncbi.nlm.nih.gov/2187026/

Slide 83
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4695638/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4364108/

https://www.eurekaselect.com/article/113417

https://pubmed.ncbi.nlm.nih.gov/33463459/

https://dx.doi.org/10.2174/1381612827666210119105254
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*Further References (cont’d)
Slide 97
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https://www.sciencedirect.com/science/article/pii/S0006291X88808313

https://link.springer.com/article/10.1007/BF01250137
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Slide 98
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*Further References (cont’d)
Slide 99
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Slide 100
https://www.annualreviews.org/doi/full/10.1146/annurev-med-041818-011630

https://www.standinguptopots.org/POTSsubtypes

https://www.ahajournals.org/doi/full/10.1161/JAHA.113.000755
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