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Postural 
orthostatic 
tachycardia 

syndrome 
Early diagnosis and 
treatment can help 

ensure good 
outcomes. 

 
By Annette Ferguson, DNP, MSN, RN, CNE

Dependent acrocyanosis in a 
33-year old male POTS patient Ph
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MARY WATSON*, a 32-year-old woman, arrives 
at her provider’s office with complaints of dizzi-
ness, fatigue, and a rapid heart rate when 
changing from a sitting to a standing position. 
She says that her symptoms began suddenly af-
ter recovering from COVID-19, which she 
contracted 3 months previously. Her symptoms 
during the infection included fever, headache, 
cough, and fatigue for a couple of weeks. She 
treated herself at home with ibuprofen for 
headache and fever, fluids, and rest. 

Ms. Watson exhibits distress as she explains 
how these new symptoms have disrupted her 
life. She can’t work, exercise, or care for her 
family. The provider notes that, when seated, 
Ms. Watson’s heart rate (HR) is 86 beats per 
minute (bpm) and her blood pressure (BP) is 
114/86 mmHg. Upon standing, Ms. Watson’s 
HR increases to 120 bpm and her BP drops to 
109/85 mmHg. The provider suspects that the 
patient may be suffering from postural ortho-
static tachycardia syndrome (POTS) as a result 
of COVID-19, but must conduct additional 
diagnostic tests before making any conclusions 
and determining treatment options.  

Results from a complete blood count, com-
prehensive metabolic panel, and thyroid pro-
file are unremarkable. Ms. Watson undergoes 
an echocardiogram and electrocardiogram, 
which reveals no abnormalities or dysrhyth-
mias. The provider orders a head-up tilt table 
test. The results include a rapid increase in 
heart rate and dizziness, suggesting that Ms. 
Watson suffers from POTS. The provider pre-
scribes lifestyle changes and outpatient physi-
cal therapy to help control symptoms. After 6 
months of treatment, Ms. Watson’s symptoms 
improve and she returns to work and caring for 
her family.  

 
Pathophysiology 
POTS is characterized by too little blood re-
turn to the heart when a person moves from a 
lying down or sitting position to a standing po-
sition (orthostatic intolerance). The person 
becomes lightheaded or dizzy and experiences 
a rapid increase in heart rate, which is reversed 
by sitting or lying down.  

Normally, when a person moves from a sit-
ting to a standing position, gravity pulls blood 
to the lower extremities. In response, blood 
vessels quickly narrow and the heart rate in-
creases slightly to maintain normal blood flow 
to the heart and brain. All of these actions are 

a function of the autonomic nervous system. 
In POTS, this system doesn’t function proper-
ly (dysautonomia). The blood supplied to the 
heart and brain decreases with position change 
and blood remains in the lower extremities, 
which causes the body to compensate by dra-
matically increasing the HR.  

Based on underlying causes, researchers 
have identified several POTS subtypes: neuro-
pathic, hyperadrenergic, hypovolemic, autoim-
munity, and excessive mast cell activation. (See 
POTS subtypes.)  

Other possible causes of POTS have been 
related to vaccination, genetic predisposition, 

POTS subtypes 
    
Researchers have identified several postural orthostatic tachycardia 
syndrome (POTS) subtypes. 

• Neuropathic POTS, the most common subtype, features disruption 
of the normal constriction of blood vessels in the lower extremities, 
which leads to stimulation of the sympathetic nervous system and a 
rapid increase in heart rate (HR). Causes include a traumatic injury, 
viral illness, or pregnancy.  

• Hyperadrenergic POTS is believed to be an impairment in the 
body’s ability to reuptake norepinephrine (a neurotransmitter re-
leased in the bloodstream to increase HR and blood pressure [BP] as 
part of the automatic nervous system), which leads to overstimula-
tion of the sympathetic nervous system. Symptoms include palpita-
tions, tachycardia, tremors, and anxiety.  

• Hypovolemic POTS is associated with a disruption of the renin-an-
giotensin-aldosterone system. This system helps regulate blood vol-
ume and BP. Up to 70% of patients with this subtype have reduced 
blood volume, which causes decreased venous return.  

• Autoimmunity POTS has been suggested based on its association 
with onset after stress or viral illness in a patient with a personal or 
family history of systemic autoimmune disorders (such as Sjögren’s 
syndrome or lupus). Studies have found an increase in serum au-
toantibodies at receptor sites in patients with this subtype. 

• Excessive mast cell activation POTS involves inappropriate release 
of histamine and other mast cell mediators in response to physical 
activity. Diagnosis is based on increased levels of histamine metabo-
lites in the urine or elevated plasma tryptase levels.
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or from another disease process such as cancer, 
joint hypermobility, Lyme disease, or diabetes. 
Some patients may have overlapping subtypes 
and symptoms.  

 
Symptoms 
Most POTS symptoms stem from changes in 
blood flow and the body’s compensation for 
these changes. They include dizziness, syn-
cope, tachycardia, blurred vision, headache, 
poor concentration or memory, fatigue, GI 
symptoms, shortness of breath, chest discom-
fort, urinary frequency, tremors, excessive 
sweating, and anxiety. In some people a red-
dish-blue discoloration of the legs occurs when 
they’re placed in a dependent position (lower 
than the heart). (See Signs and symptoms.)  

 
Risk factors 
Although POTS can affect men and women of 
any age (up to 3 million Americans a year), it’s 
most common in women between the ages of 
15 and 50. Episodes have been reported after 
major surgery, trauma, viral illness, or with oth-
er disease processes. Some people experience 

POTS after pregnancy, and symptoms may 
worsen right before menstruation. Although 
most cases of POTS occur in people with no 
family history of the condition, a small num-
ber of people report a family history of ortho-
static intolerance. This finding suggests that 
genetics may play a role. Recently, Kanjwal and 
colleagues and Miglis and colleagues reported 
some cases of POTS that appear to be linked 
to those who’ve recovered from COVID-19. 

 
Diagnostic studies 
Diagnosing POTS presents challenges because 
symptoms affect a wide range of body systems 
and may mimic other conditions, such as 
chronic fatigue syndrome, fibromyalgia, 
Ehlers-Danlos syndrome, vasovagal syncope, 
anxiety, panic disorder, or inflammatory bowel 
disease. Many patients wait months or even 
years before they’re diagnosed with POTS. 
Delays in diagnosis may stem from the various 
symptoms, no definitive diagnostic test, and 
limited understanding of the disease process. 
In a study by Flack and Fulton, nearly half of 
patients waited more than 4 years before re-
ceiving a diagnosis. 

Typically, the healthcare provider performs 
a physical assessment and health history, or-
thostatic BP measurements, blood tests (to 
rule out other disease processes), and a head-up 
tilt table test. Blood tests may include a com-
plete blood count, comprehensive metabolic 
panel, thyroid profile, liver function test, and 
catecholamine levels. A 24-hour urine test also 
may be ordered to measure for catecholamines 
and urine sodium levels. 

A 24-hour Holter monitor or echocardio-
gram may be ordered to rule out cardiac dys-
rhythmias or structural heart disease. Some 
providers may order a Valsalva maneuver test 
or quantitative sudomotor axon reflex test to 
assess autonomic function or magnetic reso-
nance imaging to rule out a tumor or other ab-
normalities. 

POTS may be suspected if all of the follow-
ing criteria are met when performing the head-
up tilt table test:  
• Abnormal increase in HR when changing 

to an upright position (≥30 bpm within 10 
minutes) 

• Symptoms (lightheadedness, dizziness, pal-
pitations) worsen when moved to an up-
right position  

• No orthostatic hypotension in the first 3 

Signs and symptoms 
    
Signs and symptoms of postural orthostatic tachycardia syndrome  
include the following: 

• Acrocyanotic (reddish-blue discoloration) legs 

• Anxiety 

• Bloating 

• Blurred/tunnel vision 

• Chest discomfort 

• Diarrhea/constipation 

• Dizziness 

• Excessive sweating 

• Exercise intolerance 

• Fainting (syncope) 

• Fatigue 

• Flushing 

• Headache/migraines 

• Impaired memory (“brain fog”) 

• Nausea 

• Palpitations 

• Poor sleep 

• Shortness of breath 

• Stomach pain/cramping 

• Tachycardia (rapid heart rate) 

• Tremors 

• Urinary frequency 

• Weakness
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minutes (defined as BP decreases ≥20/10 
mmHg) 
Before making the final diagnosis based on 

results of the head-up tilt table test, the 
provider must rule out other possible causes of 
orthostatic hypotension (such as medications) 
and ensure the patient has no acute dehydra-
tion or blood loss. POTS diagnosis also should 
be considered if orthostatic intolerance symp-
toms last more than 6 months and when symp-
toms improve after returning to a recumbent 
position. 

 
Treatment 
Because of the condition’s various causes and 
symptoms, no single POTS treatment option 
exists. Management aims to improve blood 
volume, decrease symptoms, and correct any 
underlying heart or blood vessel issues. Most 
patients can be managed with lifestyle changes 
or medications.  

 
Nonpharmacologic management 
Treatment should begin with lifestyle changes. 
Adding extra salt to the diet and increasing flu-
id intake can help increase blood volume. In 
addition, wearing elastic compression stock-
ings that extend to the waist can help prevent 
venous pooling of blood, which may decrease 
symptoms. Instruct patients to sleep in an up-
right position and to rise slowly from a lying to 
a standing position. Also, teach patients to re-
turn to a reclined position if they became light-
headed or feel faint. Promote good sleep habits 
to help decrease fatigue, and encourage pa-
tients to avoid factors—such as stress, dehydra-
tion, prolonged standing, large meals, extreme 
heat, caffeine, and alcohol—that can worsen 
symptoms. 

A regular, structured exercise program 
should focus on reconditioning and resistance 
training. According to Fu and Levine, patients 
with POTS who engage in exercise have fewer 
symptoms and overall improved well-being 
and quality of life. Those with moderate-to-se-
vere symptoms should begin with non-upright 
exercises (such as rowing machines, recumbent 
bikes, or swimming) to reduce stress on the 
heart. They can then gradually increase activity 
based on their tolerance.  

In addition, using counter-pressure maneu-
vers—squeezing a rubber ball, crossing the 
legs, tensing the arms, and contracting leg mus-
cles—can help increase BP and reduce dizzi-

ness. Frequent rest breaks and gradually in-
creasing activity will prevent extreme fatigue.  

 
Pharmacologic management 
Currently, no Food and Drug Administra-
tion–approved POTS treatments exist. How-
ever, depending on the subtype and symptoms, 
some medications may be beneficial. Fludro-
cortisone, a mineralocorticoid, has been used 
as first-line therapy for some patients. It pro-
motes sodium retention by the kidneys, which 
helps retain fluid to expand blood volume and 
improve BP. Desmopressin, a natural antidi-
uretic, reduces tachycardia and increases fluid 
retention in some people. Midodrine, an al-
pha-adrenergic agonist, causes blood vessels to 
constrict, which decreases reflex tachycardia 
and increases BP.  

Octreotide, a somatostatin analog, may 
help maintain venous return by causing vaso-
constriction of the splanchnic circulation. 
For some patients, a nonselective beta blocker 
(such as propranolol) may block the sympa-
thetic nervous system response and lower 
HR. However, side effects of beta blockers 
can lead to increased fatigue and dizziness in 
patients with POTS. Other patients may ex-
perience improved muscle strength with pyri-
dostigmine, a cholinesterase inhibitor, which 
slows the breakdown of acetylcholine at 
nerve endings so that more is available at 
muscle receptors. 

Some patients benefit from selective sero-
tonin reuptake inhibitors. These medications 
can enhance nerve communication and stimu-
late the standing vasoconstriction reflex, which 
may reduce blood pooling and improve ortho-
static tolerance.  

 
Prognosis 
Prognosis for patients with POTS varies. 
Those with mild symptoms may require only a 
few lifestyle changes to ensure undisrupted 
lives, whereas patients with moderate-to-severe 
symptoms may be unable to work or perform 
activities of daily living without assistance. 
Some patients report significant improvement 
within a year with or without treatment, but 
for others their symptoms worsen over time. 

Several organizations and support groups 
(such as the Dysautonomia Support Network 
dysautonomiasupport.org) work to help pa-
tients and their families connect with others 
who have POTS. Many of these organizations 

https://www.dysautonomiasupport.org
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have medical advisors or provide lists of doc-
tors and clinics.  

 
The sooner the better 
Many causes and underlying conditions, includ-
ing COVID-19, can lead to POTS. Early diag-
nosis, treatment, education, and support can 
help people living with the condition improve 
their quality of life.                                                AN 
 
Annette Ferguson is an associate professor and director of the un-
dergraduate prelicensure BSN program at Marshall University in 
Huntington, West Virginia. 
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