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T he main characteristic of postural orthostatic tachycar-
dia syndrome (POTS) is tachycardia when standing, with-
out a drop in blood pressure. Patients describe light-

headedness and palpitations when upright, particularly when 
standing, which sometimes leads to syncope. Patients may 
experi ence impaired quality of life and functional disability, 
which can be economically devastating.1–3 The syndrome is more 
common in girls and young women and has been associated with 
other disorders, like migraine and Ehlers–Danlos syndrome.4 We 
discuss the diagnosis of POTS, conditions to consider in the dif-
ferential diagnosis, associated disorders and the pharmacologic 
and nonpharmacologic management of patients with POTS, 
based on original research, narrative reviews and consensus 
statements (Box 1). 

What is the definition of POTS?

Various professional societies in North America have published 
consensus criteria for the diagnosis of POTS, including the 
American Autonomic Society,6 the Heart Rhythm Society,7 the 
Canadian Cardiovascular Society5 and, most recently, a POTS 
Working Group for the United States National Institutes of 
Health.8 The consensus statements consistently require ortho-
static tachycardia and symptomatic orthostatic intolerance to 
be chronic problems that coexist. The criteria for a diagnosis of 
POTS are listed in Box 2. Symptoms must occur after standing, 
with a marked increase in heart rate, but without a substantial 
drop in blood pressure. The presence of another condition that 
could explain the orthostatic tachycardia — such as anemia, 
anxiety, fever, pain, infection, dehydration, hyperthyroidism, 
pheochromocytoma, prolonged bed rest or the use of medica-
tions that can increase heart rate (including stimulants, diuret-
ics and norepinephrine reuptake inhibitors)9 — precludes the 
diagnosis of POTS.

The orthostatic tachycardia must occur in the absence of clas-
sical orthostatic hypotension, but transient initial orthostatic 
hypotension10 does not preclude a diagnosis of POTS.5 The 
patient’s heart rate should rise by at least 30  beats/min (or 
≥ 40 beats/min if patient is aged 12–19 yr) in at least 2 measure-
ments taken at least 1 minute apart (Box 2). The Canadian 
Cardio vascular Society statement5 set a minimum supine heart 

rate of 60  beats/min to prevent the diagnosis of POTS being 
made in a patient with a low resting heart rate that increases to a 
normal level on standing.

It is physiologically normal for orthostatic tachycardia to vary 
slightly from day to day and for diurnal variability to exist such 
that greater orthostatic tachycardia occurs in the morning than 
later in the day.11 If a clinician has a high suspicion of POTS, but a 
patient does not meet the criterion for orthostatic tachycardia at 
their initial evaluation, reassessment at a later date is prudent, 
preferably in the morning.

What is the epidemiology and natural history 
of POTS?

Postural orthostatic tachycardia syndrome is one of the most com-
mon disorders of the autonomic nervous system, with an esti-
mated prevalence of 0.1%–1%.1,12,13 It usually affects adolescent 
girls and young adult women,4 and so the prevalence is higher in 
this population and lower in men and older people. Postural 
orthostatic tachycardia syndrome is a heterogeneous syndrome, 
with multiple causes that can produce a similar clinical pheno-
type. Although orthostatic symptoms are required for the diagno-
sis, other symptoms and clinical features differ among patients, 
and symptoms overlap with other clinically defined syndromes.8

Little evidence exists to inform the long-term natural history 
of POTS. Among children, orthostatic intolerance appears to 
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Key points
• Postural orthostatic tachycardia syndrome (POTS) is a chronic 

multisystem disorder; the cardinal feature is orthostatic 
tachycardia.

• Patients with POTS have symptoms of orthostatic intolerance 
that improve with recumbence.

• Girls and women are more commonly affected with POTS, 
beginning in puberty and through early adulthood.

• Postural orthostatic tachycardia syndrome can lead to marked 
functional disability, often limiting work or schooling.

• Treatments for POTS can improve symptoms and function, and 
can be initiated in primary care.
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improve over time with treatment, although longer duration of 
symptoms before therapy has been associated with poorer long-
term outcomes.14 No data exist on the natural history in adults; 
clinical experience suggests that symptoms and function can 
improve with treatment, but many patients do not achieve per-
manent remission.3,15

What other disorders can cause orthostatic 
intolerance?

Several disorders can be misdiagnosed as POTS by clinicians or 
patients if they are focused solely on either the symptomatic 
orthostatic intolerance or the excessive orthostatic tachycardia. 
Patients with vasovagal syncope can have repeated episodes of 
lightheadedness while upright, in addition to intermittent faint-
ing spells. These patients usually have normal orthostatic vital 
signs, but some also present with orthostatic sinus tachycardia.16 

Patients with orthostatic hypotension of 20 mm Hg or greater 
may have symptoms of orthostatic intolerance and may also 
have orthostatic tachycardia, but the presence of orthostatic 
hypotension precludes a diagnosis of POTS.6 Initial orthostatic 
hypotension is seen most commonly among adolescents and 
young adults and causes lightheadedness immediately on stand-
ing, but symptoms resolve within 45 seconds of quiet standing.

Some patients have symptoms of orthostatic intolerance in 
the absence of orthostatic tachycardia and hypotension, and a 
cause cannot be found. In the Canadian Cardiovascular Society 
statement, these patients are designated as having “postural 
symptoms without tachycardia.”5

Not all patients with orthostatic tachycardia have POTS. Most 
patients with POTS have a normal or high normal resting heart 
rate.17 If patients have a consistently increased heart rate, with-
out regard to body position, they may have inappropriate sinus 
tachycardia. Inappropriate sinus tachycardia requires a consis-
tent resting heart rate of at least 100  beats/min or a 24-hour 
mean heart rate above 90 beats/min. Patients with inappropriate 
sinus tachycardia have distressing symptoms and no obvious 
underlying cause.7 If the tachycardia is owing to another disorder 
known to cause sinus tachycardia, such as those mentioned in 
Box 3, the diagnosis is “postural tachycardia of other cause.”5 

Finally, patients with POTS have sinus tachycardia, not 
another supraventricular tachyarrhythmia. Clinicians should 
consider paroxysmal supraventricular tachycardia, especially if 
the tachycardia is not always positional, if it has a sudden onset 
and offset (the heart rate usually increases more gradually in 
POTS), or if the tachycardia stops with a Valsalva manoeuvre.

What other conditions commonly occur in 
patients with POTS?

Patients with POTS may have other coexisting symptoms and 
diagnoses, and it is not clear if these define pathophysiological 
subsets of POTS. Headache and sleep disturbances are almost 
universal. Patients with POTS often have exercise intolerance, 
more than 90% have chronic fatigue and at least half meet cri-
ter ia for myalgic encephalomyelitis/chronic fatigue syndrome 
(ME/CFS).18 A particularly disabling symptom is “brain fog” or 
perceived cognitive impairment,19 which is often worse with 
upright posture.20 Nausea, bloating and functional bowel symp-
toms are common. Another common sign is peripheral acrocyan-
osis in the lower extremities when upright. Common comorbid 

Box 2: Diagnostic criteria for postural orthostatic 
tachycardia syndrome

All of the following criteria must be met:

• Sustained heart rate increase of ≥ 30 beats/min (or ≥ 40 beats/min 
if patient is aged 12–19 yr) within 10 minutes of upright posture.

• Absence of significant orthostatic hypotension (magnitude of 
blood pressure drop ≥ 20/10 mm Hg).

• Very frequent symptoms of orthostatic intolerance that are 
worse while upright, with rapid improvement upon return to a 
supine position. Symptoms vary between individuals, but often 
include lightheadedness, palpitations, tremulousness, 
generalized weakness, blurred vision and fatigue.

• Symptom duration ≥ 3 months.

• Absence of other conditions that could explain sinus 
tachycardia (Box 3).

Box 3: Other conditions that could explain sinus 
tachycardia on standing5

• Acute hypovolemia (from dehydration or blood loss)

• Anemia

• Orthostatic hypotension

• Endocrinopathy

• Adrenal insufficiency

• Carcinoid tumour

• Hyperthyroidism

• Pheochromocytoma

• Adverse effects from medication

• Panic attacks and severe anxiety

• Prolonged or sustained bed rest

• Recreational drug effects

Box 1: Evidence used in this review

We reviewed recent position statements for the investigation 
and management of postural orthostatic tachycardia 
syndrome (POTS). These included the 2011 American 
Autonomic Society Consensus Statement, the 2015 Heart 
Rhythm Society Scientific Statement and the 2020 Canadian 
Cardiovascular Society Position Statement. For articles 
describing specific mechanisms and treatments, we searched 
MEDLINE to July 2021, using terms such as “POTS,” “postural 
tachycardia syndrome” and “postural orthostatic tachycardia 
syndrome.” We primarily considered original articles, but also 
review articles. We further searched the reference lists of 
relevant articles to find other articles of interest.
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conditions seen with POTS4,21 include hypermobile Ehlers– Danlos 
syndrome, mast cell activation syndrome,22 migraine and ME/CFS 
(Table 1).18

The estimated frequencies of these clinical associations vary, 
and the quality of the evidence about them is weak. Self-
reported survey data4 suggest that about 40% of patients with 
POTS have migraine, 20%–30% meet the diagnostic criteria for 
hypermobile Ehlers–Danlos syndrome or hypermobility spec-
trum disorder23 and about 15% have a comorbid autoimmune 
disease. A review of studies that analyzed rates of POTS and 
other forms of orthostatic intolerance in patients with Ehlers–
Danlos syndrome found that orthostatic intolerence and tachy-
cardia occured in 35%–50% of patients with hypermobility spec-
trum disorder.24 Some patients with POTS have symptoms 
suggestive of abnormal mast cell activation. These patients 
report episodes of flushing, urticaria, dyspnea, headache and 
gastrointestinal symptoms, such as diarrhea, nausea and vomit-
ing.25 Hypermobility spectrum disorder may co-occur with mast 
cell activation disorder in some patients with POTS.

On initial presentation, patients with POTS are frequently 
misdiagnosed as having an anxiety disorder. In a large survey of 
patients with POTS, 77% of respondents reported being told that 
they had a psychiatric or psychological disorder before their 
diagnosis of POTS, but this decreased to 37% after their diagno-
sis.4 These misdiagnoses likely occur because anxiety may be 
associated with tachycardia, palpitations and lightheadedness.

What is the pathophysiology of POTS?

Some putative pathophysiological mechanisms for POTS are 
shown in Figure 1. Most patients with POTS have low cardiac 
stroke volume,26 which may cause the sinus tachycardia. 
Features described in subgroups of patients include increased 
sympathetic nervous system tone (i.e., hyperadrenergic POTS),17 
partial peripheral sympathetic denervation leading to relative 
central hypovolemia (i.e., neuropathic POTS)27 and low blood 
volume (i.e., absolute hypovolemia),28 which may drive some of 
the other hemodynamic findings. Hyperadrenergic features can 
include tremulousness, anxiety, migraine and angina-like chest 
pain.22 Some perturbations of the autonomic nervous system, 
particularly the sympathetic nervous system, may be primary 
(i.e., central hyperadrenergic POTS) or secondary to another 
physiologic abnormality (e.g, hypovolemia). 

Postural orthostatic tachycardia syndrome may have an 
immunological cause. Many patients describe a postviral 
onset,29–32 and 15%–20% of patients with POTS report a history 
of an autoimmune disorder such as Hashimoto thyroiditis, 
rheumatoid arthritis or Sjögren syndrome.4 Recently, numer-
ous cases of POTS33 and other forms of sinus tachycardia (e.g., 
inappropriate sinus tachycardia)34 after a SARS-CoV-2 infection 
have been reported. Good data on the frequency of POTS 
among patients with long-term complications from COVID-19 
(“long COVID syndrome”) are lacking. Autoantibodies to 
cardio vascular G protein–coupled membrane receptors is a 
particular focus of research, but their role in the pathophysiol-
ogy of POTS is still unclear.35

Clinical features of small fibre neuropathy have traditionally 
been used to diagnose a partial autonomic neuropathy. Some 
patients with POTS have phosphorylated α-synuclein in skin 
biopsies,36 suggesting a neuropathic mechanism that may be 
shared with Parkinson disease and pure autonomic failure.

The increased prevalence of POTS among family members 
suggests a genetic predisposition. With 1 notable exception of a 
particular mutation causing POTS in members of a single fam-
ily,37 no evidence supports a monogenic cause of POTS.

How should patients be evaluated for POTS?

When POTS is suspected, clinicians should take a patient history, 
conduct a physical examination, including orthostatic vital signs 
at regular intervals after standing up (with recording of associ-
ated symptoms), and order 12-lead electrocardiography. A 
24-hour Holter monitor can detect the presence of inappropriate 
sinus tachycardia. This minimal approach is usually sufficient to 
establish a diagnosis and initiate treatment. Most regions of Can-
ada have a shortage of physicians with expertise in managing 

Table 1: Comorbid conditions associated with postural 
orthostatic tachycardia syndrome*

Comorbid condition
Common clinical 

features
Prevalence, 

%

Migraine headaches • Frequent headache, 
often throbbing and 
unilateral

• May be associated with 
a prodrome

40

Hypermobile Ehlers–
Danlos syndrome and 
hypermobile spectrum 
disorder

• Hyperextensible joints 
with frequent 
subluxation

• Substantial peri-joint 
pain

25

Myalgic 
encephalomyelitis/
chronic fatigue 
syndrome

• Profound fatigue with 
regular activities

• Postexertional malaise

21

Fibromyalgia • Serious and diffuse 
myofascial pain

20

Autoimmune disorders • Often previously 
diagnosed

• Chronic dry eyes or 
mouth

16

Mast cell activation 
disorder

• Strong allergic 
tendencies

• Dermatographism

• Frequent severe 
flushing

9

Celiac disease • Abdominal cramping 
and diarrhea

• Gluten sensitivity

3

*Data adapted from Shaw and colleagues4 using Creative Commons Attribution (CC 
BY-NC-ND 4.0) licence.
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POTS, but the initial evaluation can be performed by primary 
care physicians and pediatricians. If patients have a poor or inad-
equate response to initial treatment, a referral to an expert in 
POTS should be considered.

The medical history should focus on possible underlying causes 
and associated disorders, potential POTS triggers and precipitating 
events, severity of symptoms, factors that can improve or worsen 
symptoms, the patient’s ability to exercise and how the symptoms 
affect the patient’s quality of life. Clinicians should ask about symp-
toms that suggest possible signs of autonomic dysfunction, such as 
gastrointestinal or urinary dysfunction, abnormal sweating, acro-
cyanosis, dry mouth and unexplained fever. Most patients describe 
headaches, most commonly migraines. Patients also frequently 
report a combination of diarrhea and constipation. A substantial 
subset of patients will describe symptoms related to altered gastric 
motility, with nausea and vomiting that sometimes limit food and 
water intake. These patients may describe nausea that is worse 
with upright posture and that responds to treatment that targets 
the tachycardia. Some patients describe symptoms of bladder dys-
function with incontinence or urgency. Complaints of paresthesia 
and numbness in the limbs may suggest a small fibre neuropathy 
as autonomic nerves are small fibre. Heat and cold intolerance are 
commonly reported. Most patients complain of subjective cogni-
tive dysfunction (“brain fog”) and pervasive fatigue. Clinicians 
should carefully review medications, as some may worsen symp-
toms, and ask about adequacy of salt and water intake.

Heart rate and blood pressure must be measured when the 
patient has been supine for 5–10 minutes to allow fluid equilibra-
tion, and then after standing for 1 minute, 3 minutes, 5 minutes, 
8  minutes and 10  minutes.5 To diagnose excessive orthostatic 
tachycardia (required for POTS), patients should have a sus-
tained heart rate increase of at least 30 beats/min (for adults) or 
at least 40 beats/min (for patients aged 12–19 yr) on at least 2 of 
the readings taken when standing. The systolic blood pressure 
should not fall by more than 20 mm Hg.

Given the substantial diurnal variability, with greater upright 
heart rate and orthostatic tachycardia in the morning, morning 
assessments will likely be more sensitive.11 Although not neces-
sary, a head-up tilt table test (for at least 10  min), ideally with 
continuous beat-to-beat blood pressure monitoring,38 can also 
be used to diagnose POTS. The tilt table test leads to a slightly 
greater increase in heart rate than the stand test,39 which 
increases its diagnostic sensitivity. Head-up tilt table testing is 
often used in referral centres because it can be combined with 
advanced monitoring.

In addition to orthostatic vital signs, the physical examination 
should include an assessment of joint hypermobility if Ehlers– 
Danlos syndrome is suspected or if the patient reports hyperflexibil-
ity.23,40 Cardiac auscultation might reveal signs that suggest the pres-
ence of mitral valve prolapse. Some patients with dependent 
acrocyanosis may present with a dusky red-blue discoloration of the 
feet and calves while standing with skin that is cool to the touch.

Excessive central
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(lower limbs) 
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Figure 1: Proposed pathophysiological mechanisms for postural orthostatic tachycardia syndrome (POTS). The blue boxes indicate processes that may 
lead to reduced circulating blood volume, impaired venous return on standing and reflex orthostatic tachycardia. The red boxes indicate primary pro-
cesses affecting sinus node response to orthostatic challenge and abnormal chronotropic response on standing. Different mechanisms may overlap. 
For example, autoantibodies that target cardiac receptors may produce an abnormal response during orthostasis, whereas those that target vascular 
receptors may lead to venous pooling, relative hypovolemia and reflex tachycardia on standing. Note: EDS = Ehlers–Danlos syndrome, MCAS = mast cell 
activation syndrome, RAAS = renin–angiotensin–aldosterone system. 
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Core laboratory investigations5 should screen for secondary 
causes of orthostatic tachycardia, including hemoglobin, electro-
lytes, renal function, ferritin, thyroid-stimulating hormone and 
morning cortisol. Aside from electrocardiography, cardiovascular 
or neurologic investigations are not recommended. Further 
investigations should be guided by the initial evaluation (for 
example, testing for Sjögren syndrome if the patient has sugges-
tive symptoms or conducting echocardiography if the cardio-
vascular examination is abnormal). Testing for supine and 
upright fractionated plasma catecholamines and other hor-
mones involved in regulation of blood pressure and blood vol-
ume is sometimes done as part of an advanced evaluation. 
Excessive increases in plasma norepinephrine on standing may 
point to an excessive sympathetic nervous system tone (“hyper-
adrenergic state”) that may be treatable with central sympatho-
lytic medications.

How is POTS treated? 

Postural orthostatic tachycardia syndrome does not have a cure. 
Treatment goals include patient education, symptom suppres-
sion, improved physical conditioning and enhanced quality of 
life. Treatment usually involves both nonpharmacological and 
pharmacological approaches. An initial approach to treatment is 
shown in Box 4.

Nonpharmacological treatments
We suggest that medications that might exacerbate orthostatic 
tachycardia be stopped. The findings of a small 2005 case–control 
intervention study suggest that advising patients to drink 3 L of 
water per day and to maximize their dietary salt intake can pro-
mote sodium retention and blood volume expansion.28 A small 
2021 case–control crossover study found that high sodium intake 
leads to expanded plasma volume, and reduced upright norepi-
nephrine levels and heart rate in patients with POTS,41 although 
long-term data about sustained benefit and late adverse effects 
are still needed. Compression garments for the lower body can 
mitigate the gravity-induced fluid shifts that occur on standing, 
and decrease orthostatic tachycardia and standing tachycardia as 
shown in a 2021 randomized crossover study of lower body com-
pression during tilt table testing in patients with POTS.42 Com-
pression of the abdomen and the legs appeared to be more effec-
tive than compression of legs alone.42 The findings of a 2010 
case–control intervention study suggest that regular, nonupright 
exercise with a focus on aerobic reconditioning improves cardio-
vascular hemodynamics and symptoms in patients with POTS.26 
However, experts suggest that patients may initially feel worse 
and may not improve for a month.43

Pharmacological treatments
Pharmacologic treatments should be considered if patients have 
severe symptoms at initial presentation or are still symptomatic 
after nonpharmacologic strategies have been tried. No robust, 
multicentre randomized controlled trials (RCTs) of drug treat-
ments have been conducted, and no drugs have been approved 
specifically for the treatment of POTS in North America. Most 

medications that are used in patients with POTS target a reduc-
tion of upright sinus tachycardia or sympathetic tone, enhance 
vasoconstriction or venoconstriction, or augment blood volume 
(Table 2).

Propranolol blocks both β1- and β2-adrenergic receptors. A 
2009 randomized crossover study found that low-dose oral pro-
pranolol improved tachycardia and symptoms on standing,45 and 
a small, randomized, double-blind study in 2013 showed 
improved exercise capacity46 in patients with POTS. Propranolol 
has a short half-life and requires dosing 4  times per day. The 
Canadian Cardiovascular Society gave propranolol (10–20  mg, 
4  times a day) a “strong” recommendation.5 Although most 
 studies of β-blockers have used propranolol, bisoprolol may also 
be effective; better comparative data are needed.

Ivabradine is a hyperpolarization-activated cyclic nucleotide-
gated channel (If) blocker that lowers sinus node rate without 
β-blocker effects. A 2021 single-centre RCT found that ivabradine 
lowered the heart rate and improved symptoms in some patients 
with POTS.47 Patients may have difficulty obtaining insurance 
coverage for ivabradine.

Pyridostigmine is a peripheral acetylcholinesterase inhibitor 
that increases synaptic acetylcholine. A 2005 study found that 
pyridostigmine (30–60  mg, given orally 3 times daily) can 
acutely decrease upright heart rate in patients with POTS;48 it 
acts either by directly increasing vagal tone or by increasing 
sympathetic vasoconstriction. Although pyridostigmine is gen-
erally well tolerated, it can increase colonic motility. It should 
be avoided in patients prone to diarrhea but can be helpful in 
patients with constipation.49

Midodrine is a peripheral α1-adrenergic receptor agonist pro-
drug that enhances venous return, cardiac preload and stroke 
volume. It may be most beneficial in patients with POTS accom-
panied by low blood pressure.50 It is prescribed at 2.5–10  mg 
every 4 hours (avoiding a dose near bedtime), but it can also be 
used as needed for acute symptom management.

Box 4: Suggested initial approach to treatment of 
patient with postural orthostatic tachycardia syndrome

• Nonpharmacological treatments

•  All started at initial visit

•  Water 3 L/d

•  Salt 5 mL/d (2 tsp/d)

•  Waist-high compression garments

• Pharmacological treatments

• May start at initial visit if symptoms are severe

• 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) 

Note: tsp = teaspoon.
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Central sympatholytic drugs can be useful in patients with 
increased sympathetic activity or hyperadrenergic features. 
Clonidine and methyldopa are both antihypertensive medica-
tions that can decrease central sympathetic nerve traffic and 
norepinephrine release from peripheral sympathetic neurons. 
Both medications have narrow therapeutic ranges, and it is 
important to start with lower doses.

Drugs that expand blood volume can be useful if nonpharma-
cologic approaches to blood volume expansion are not success-
ful, or if low blood volume is objectively documented by an 
assessment of blood volume using nuclear medicine.51 Fludro-
cortisone (0.1–0.2 mg daily) is a synthetic version of aldosterone 
that promotes renal sodium absorption and secondary blood 
volume expansion; hypokalemia is a potential adverse effect. 
Although data from a 2016 RCT suggest fludrocortisone sup-
presses vasovagal syncope,52 the data for POTS are not as strong 
and controlled studies are lacking. Desmopressin is a synthetic 
vasopressin that promotes renal retention of free water. It has 
been shown to acutely reduce orthostatic tachycardia in patients 
with POTS,53 but careful monitoring for hyponatremia is required.

Procedural treatments
Radiofrequency ablation of the sinus node has been reported as 
a treatment for POTS.54,55 Both the Heart Rhythm Society7 and 
the Canadian Cardiovascular Society5 currently recommend 

against this approach, and any other procedural treatment for 
POTS, based on a lack of evidence for benefit and potential risks 
of serious harm.

Management of comorbidities
It is beyond the scope of this article to offer an in-depth 
approach to manage the various comorbid conditions that can 
co-occur with POTS (Table 1). However, to improve patient qual-
ity of life and function, it is important that these comorbid condi-
tions are properly addressed. This often requires referral to an 
appropriate specialist when the management of the individual 
problem moves beyond general management.

Conclusion

Postural orthostatic tachycardia syndrome is a chronic, multi-
system disorder involving the autonomic nervous system. The 
cardinal feature is symptomatic, exaggerated sinus tachycardia 
with upright posture. Girls and women are more commonly 
affected with POTS, starting around puberty and through early 
adulthood. Patients with POTS can experience functional dis-
ability, with a limited ability to work or go to school, and a 
decreased quality of life. Increased physician recognition and 
effective management has the potential to improve the lives of 
affected patients.

Table 2: Pharmacological treatments for postural orthostatic tachycardia syndrome

Drug Dosing
Quality of 
evidence* Adverse effects Other considerations

Heart rate inhibitors

Propranolol 10–20 mg orally up to 4 times daily Moderate Hypotension, bradycardia, 
bronchospasm

Can worsen asthma

Ivabradine 2.5–7.5 mg orally twice daily Moderate Visual disturbances, 
bradycardia

Expensive

Pyridostigmine 30–60 mg orally up to 3 times daily Low Increased gastric motility 
and cramping

Vasoconstrictors

Midodrine 2.5–15 mg orally 3 times daily Moderate Headache, scalp tingling, 
supine hypertension

Avoid within 4 hr of bedtime to 
avoid supine hypertension

Sympatholytic drugs

Methyldopa 125–250 mg orally twice daily Low Hypotension, fatigue, 
brain fog

Start with a low dose

Clonidine 0.1–0.2 mg orally 2–3 times daily or 
long-acting patch

Low Hypotension, fatigue, 
brain fog

Start with a low dose; 
withdrawal can lead to rebound 

tachycardia and hypertension

Blood volume expanders

Fludrocortisone 0.1 to 0.2 mg orally per day Low Hypokalemia, edema, 
headache

Serum potassium should be 
monitored

Desmopressin 0.1 to 0.2 mg orally per day, as needed Low Hyponatremia, edema Serum sodium should be 
monitored if used chronically

*We critically appraised the literature using the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) methodology.44 We rated the quality of the evidence 
as high, moderate, low or very low based on the likelihood that further research would change confidence in the estimate of effect.
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