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ABSTRACT

Importance: Disorders of the autonomic nervous system 
are relatively common and have a significant impact on 
quality of life, offer very subtle diagnostic clues, and often 
mimic other disease processes, including certain psychiatric 
disorders. Pharmacologic treatment for psychiatric 
conditions in this group of patients can also be complicated 
by the pathophysiology of the various syndromes. Postural 
orthostatic tachycardia syndrome (POTS) is the final common 
pathway of a heterogenous group of underlying disorders 
that display similar characteristics. 

Observations: The current literature regarding the 
association between POTS and psychiatric conditions was 
reviewed. The literature showed an increased prevalence 
of mild/moderate depression and sleep disturbance in this 
population. Also, when psychiatric disorders occur in patients 
with POTS, clinicians may face challenges with regard to 
selecting appropriate psychopharmacologic interventions. 

Conclusions and Relevance: This review provides an 
evidence-based approach to treating common psychiatric 
conditions in those who suffer from POTS, with a particular 
emphasis on side effects that may worsen the associated 
symptoms. A list of the classes of psychopharmacologic 
treatment with a focus on adverse effects on heart rate 
and blood pressure is included, as is a case vignette of a 
patient with complex comorbid psychiatric conditions. It is 
of significant value to highlight the complexities associated 
with POTS; to raise awareness of the disorder, particularly in 
the context of psychiatric comorbidities; and to disseminate 
evidence-based information to aid clinicians in making 
informed medication choices with their patients.
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D isorders of the autonomic nervous system present a 
challenge for the treating clinician. These syndromes have 

a significant impact on quality of life, offer very subtle diagnostic 
clues, and often mimic other disease processes, including certain 
psychiatric disorders. Pharmacologic treatment for psychiatric 
conditions in this group of patients can also be complicated by 
the pathophysiology of the various syndromes. It is necessary to 
shift one’s normal focus when considering the side effect profiles 
of potential pharmacologic interventions in these patients.

Postural orthostatic tachycardia syndrome (POTS) is the 
final common pathway of a heterogenous group of underlying 
disorders that display similar characteristics.1 The degree of 
functional impairment in patients with POTS has been reported 
to be similar to that in chronic obstructive pulmonary disease and 
congestive heart failure.2 POTS is not considered to be a distinct 
disease but rather a collection of overlapping pathophysiologic 
processes.3

A 2011 consensus statement outlined the diagnostic criteria 
for POTS as a sustained heart rate increment of at least 30 bpm 
within 10 minutes of standing or head-up tilt in the absence of 
orthostatic hypotension.3 For individuals aged 12 to 19 years, the 
increment should be at least 40 bpm.3 These criteria along with 
common symptoms are outlined in Table 1.3–5

Patients frequently report the onset of symptoms following 
acute stressors such as a traumatic event, surgery, or a viral 
illness.5,6 Symptoms can be worsened by simple activities of daily 
living such as standing still, exercise, food or alcohol ingestion, 
or heat exposure.5,6 A grading system exists for orthostatic 
intolerance, which focuses on functional severity in a manner 
similar to the classifications used by heart associations such as 
the New York Heart Association.

The objective of this article is to review the literature regarding 
the association between POTS and psychiatric conditions. A 
case vignette of a patient with complex comorbid psychiatric 
conditions is also presented. This article aims to provide an 
evidence-based approach to treating common psychiatric 
conditions in those who suffer from POTS, with a particular 
emphasis on side effects that may worsen the symptoms 
associated with the disorder.

LITERATURE REVIEW

Pathophysiology
The pathophysiology underlying POTS remains incompletely 

understood but is thought to be multifactorial and variable across 
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subgroups of POTS patients. It is a syndrome, not a disease. 
Factors such as moderate autonomic dysfunction, increased 
sympathetic tone, severe deconditioning, inadequate venous 
return, or excessive blood venous pooling may contribute 
to POTS symptoms.7 Common POTS phenotypes include 
neuropathic POTS, central hyperadrenergic POTS, 
norepinephrine transporter deficiency and blockers, 
mast cell activation, and hypovolemia and blood volume 
regulation.4 Work by Li et al8 further suggests considering 
POTS as a form of cardiovascular dysfunction that can have 
an effect on the receptors needed for a normal response to 
orthostasis. A proportion of patients, as indicated in work by 
Shibao and colleagues9 and Wang et al,10 have presentations 
suggestive of POTS being conceptualized as a cardiovascular 
disorder, whereby autoimmune and hyperadrenergic 
clinical states are a contributing factor. Although this 
conceptualization remains somewhat controversial and 
immunotherapy is rarely indicated, it further highlights the 
difficulty faced by clinicians in choosing pharmacologic 
treatment, as currently available agents have an effect on 
the receptors needed for a normal response to orthostasis. 
The novel syndrome of chronic hypoadrenergic orthostatic 
intolerance has been associated with mast cell activation and 
identified particularly in patients who experience flushing 
as a symptom, highlighting the importance of specific 
questioning by the clinician. One example of the significant 
challenges in prescribing medication in patients with POTS 
is that β-blockers, a common therapy used to treat POTS, 
may induce mass cell activation. In this subgroup, histamine 
blockers and central sympatholytics should be chosen in 
place of β-blockers.

Etiology 
The largely nonspecific symptoms, the natural variability 

in heart rate responses to orthostasis in the general population, 
and a lack of specific biomarkers have made it difficult to 
establish the true prevalence of POTS. In a cross-sectional 
study from the United Kingdom11 assessing the frequency 
of symptoms and their associated variables, it was concluded 
that POTS patients are characteristically women, young, and 
well educated and have significant and debilitating symptoms 
that impact their quality of life. An expert consensus 
statement11 expressed that, while the natural history of POTS 
is unclear, it does not seem to increase the risk of mortality.

Due to the complex nature of POTS presentation (see 
Table 2 for a list of drugs that can worsen POTS), patients 
are often subjected to numerous and extensive unnecessary 
examinations, with fragmented clinical care by multiple 

specialists. Ultimately, therapy is primarily directed toward 
symptom control.

Treatment of POTS
No single therapy has proved to be uniformly successful, 

further highlighting the complex nature of the syndrome. 
Combinations of sometimes multiple nonpharmacologic 
and pharmacologic treatments are often necessary. As a 
consultant psychiatrist may refer patients with comorbid 
POTS, a multidisciplinary approach spanning physical and 
mental health services is recommended. Initially, efforts to 
reverse the causative factor, if identified, is the focus.

Table 3 summarizes the mainstay of nonpharmacologic 
therapy. Recommendations include ensuring that patients are 
well hydrated, increasing their sodium intake, and engaging 
in specialist exercise programs, bearing in mind that many 
POTS patients feel debilitated for days after exertion.4,12 
Participation in exercise programs undoubtedly requires 
that the patient understands ways to ensure their symptoms 
are not aggravated. A structured 3-month exercise program 
delivered to 19 patients in one study1 showed improvements 
in blood volume, left ventricular mass, and stroke volume; 
reduced orthostatic tachycardia; and improved quality of life. 
That trial1 indicates the potential longer-term prognostic 
gains when exercise regimens are carefully introduced.

Medication Used to Treat POTS
In a cross-sectional study13 from the United Kingdom 

assessing the frequency of POTS and its associated variables, 
it was determined that up to 33% of the clinic cohort were 
taking no medications for their POTS. This mirrors results 
of a larger US study from the Mayo Clinic.5 An initial 
treatment step is often the withdrawal of medication that has 
the potential to worsen hypovolemia such as drospirenone 
or oral contraceptives.4 Withdrawal of medication that can 
increase peripheral sympathetic tone and worsen tachycardia 
is also common, including tricyclic antidepressants and 
atomoxetine (used for attention-deficit/hyperactivity 
disorder [ADHD]).4

While no medications are specifically approved for 
POTS, commonly used treatments include β-blockers such 
as propranolol at low doses to reduce tachycardia. Also, α-1 
agonists such as midodrine and methylphenidate, a long-
acting α-agonist, have also been found to be effective by 
improving orthostatic tolerance (avoiding bedtime, as it can 
cause insomnia).14,15 Medications that increase blood volume 
such as fludrocortisone (monitoring for hypokalemia) 
and desmopressin (monitoring for hyponatremia) and 
pyridostigmine may increase parasympathetic tone and 
be beneficial.4,16 A retrospective study17 of 121 adolescent 
patients with a follow-up survey found that metoprolol 
had contributed to their progress in comparison to 
midodrine. Octreotide, a somatostatin analog with potent 
vasoconstrictive effects, can be used as an add-on therapy 
for resistant POTS.18 Once again, it is important to note that 
β-blockers are also known to worsen tachycardia as well as 
POTS secondary to mast cell activation in some subgroups.18 

Clinical Points
 ■ POTS is moving increasingly into the limelight as its link 

with long COVID is explored.
 ■ Common treatments for psychiatric disorders can 

exacerbate POTS symptoms.
 ■ A multidisciplinary approach is often key to the effective 

care of POTS patients with psychiatric disorders. 
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Table 1. Diagnostic Criteria for Postural Orthostatic Tachycardia Syndrome (POTS)a

Increase in heart rate:
Adult:

 ∙ Pulse rate ≥ 30/min within 10 minutes of upright posture from a supine position (tilt test/active 
stand test)

 ∙ If patient is younger than 20 years of age, the increase in pulse rate must be > 40/min
Children: 

 ∙ Pulse rate ≥ 40/min due to their greater physiologic orthostatic tachycardia
Symptoms are exaggerated in the morning compared to the evening
Many symptoms are worse when the patient is in an upright position and improve with recumbence
Chronic (lasting for > 6 months)
Cardiac symptoms:

 ∙ Rapid palpitations
 ∙ Light-headedness
 ∙ Chest discomfort
 ∙ Presyncope

Noncardiac symptoms:
 ∙ Migraine headaches 

 ∘ Related to decreased venous pressure and cerebral spinal fluid volume secondary to absolute or 
orthostatic hypovolemia

 ∙ Discoloration of the legs (dark red blue) with standing, extending from the feet to above the knees
 ∘ Acrocyanosis in POTS is not due to increased venous compliance but may be caused by a 

decrease in blood flow to the skin, possibly related to abnormal cutaneous nitric oxide.
 ∙ Fatigue
 ∙ Tremor
 ∙ Nausea
 ∙ Sleep disturbance
 ∙ Cognitive impairment 
 ∙ “Brain fog” or mental clouding

Autonomic symptoms:
 ∙ Gastrointestinal complaints, such as abdominal pain, nausea, and irritable bowel syndrome
 ∙ Bladder symptoms 
 ∙ Abnormal sudomotor regulation

Absence of other disorders that may cause increased heart rate
 ∙ Exclude dehydration, anemia, hyperthyroidism, and atrial arrhythmias

No pharmacologic explanation of increased heart rate:
 ∙ Exclude vasodilators, diuretics, some antidepressants, and some anxiolytics

aFrom Freeman et al,3 Raj,4 and Thieben et al.5

Ivabradine, a selective blocker of the If channel of the 
sinoatrial node that does not lower blood pressure, has also 
been used with some success.19

Although there is an absence of evidential data, there are 
some proponents for the use of selective serotonin reuptake 
inhibitors (SSRIs) and even serotonin-norepinephrine 
reuptake inhibitors (SNRIs) in the second-line treatment 
of some POTS patients, despite clear evidence of SNRIs 

in particular primarily exacerbating POTS symptoms.20 It 
has, for example, been considered that SSRIs could increase 
standing blood pressure and subsequently decrease reflex 
tachycardia through inhibition of catecholamine reuptake.20 
However, in a study20 in which the primary endpoint was 
standing heart rate 4 hours post dose, sertraline had a 
modest effect on increasing blood pressure in POTS patients 
but did not translate to a reduced heart rate or improved 
POTS symptoms. Indeed, it was considered that sertraline 
may have exacerbated POTS symptoms.20 Further, in a 
nonrandomized retrospective chart review of 47 patients 
that evaluated for significant findings including reduced 
orthostasis and improvement of symptoms with use of 
bupropion XL 150–300 mg/d (a norepinephrine reuptake 
and dopamine reuptake inhibitor), bupropion was not 
associated with a statistically significant improvement in 
orthostatic vital signs.21

Some medications, such as the stimulant modafinil, are 
specifically utilized to target the cognitive symptoms of 
POTS, though this can also exacerbate tachycardia.22 In a 
placebo-controlled trial, modafinil was not found to worsen 
tachycardia on standing for 4 hours and did not worsen 
the POTS symptom burden scores, although a change was 
noticed in sitting and standing blood pressure.22

Table 2. Drugs That Can Worsen Orthostatic Intolerancea

α-receptor blockers
Angiotensin-converting enzyme inhibitors
β-blockersb

Bromocriptine
Calcium channel blockers
Diuretics
Ethanol
Ganglionic blocking agents
Hydralazine
Monoamine oxidase inhibitors
Nitrates
Opiates
Phenothiazines
Sildenafil citrate
Tricyclic antidepressants
aFrom Kanjwal et al.1
bA therapeutic role exists for β-blockers at low dose.
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Common Concurrent Clinical Syndromes
Irritable bowel syndrome

Symptoms of irritable bowel syndrome, food intolerance, 
and allergic sinusitis are commonly reported in patients with 
POTS.16 Many patients will go through a process of restricting 
their diet in an attempt to identify triggers for orthostatic 
intolerance, although the benefits of a low fermentable 
oligosaccharides, disaccharides, monosaccharides, and 
polyols diet remains uncertain.23 Interestingly, the treatment 
of POTS may improve irritable bowel syndrome symptoms, 
as seen in a cohort of children treated with fludrocortisone.24

Ehlers-Danlos syndrome
Hypermobility, often diagnosed by the standardized 

Brighton score tool, is overrepresented in patients with 
POTS.25,26 Connective tissue matrix weakness is one possible 
reason for the link between connective tissue hypermobility 
and POTS. Copresence of anxiety, interoceptive sensibilities, 
chronic fatigue syndrome (discussed later in this article), and 
either hypermobility or POTS has been reported.27,28

Vascular compression syndromes
The association of vascular compression syndromes 

such as median arcuate ligament syndrome, thoracic outlet 
syndrome, and pelvic compression syndrome with POTS is 
thought to be due to the reduction in venous return.29,30 The 
clinical implications of treating these individual syndromes 
to reduce POTS symptomatology is still unknown and is 
beyond the scope of this review.

COVID-19 and POTS
POTS is increasingly becoming recognized as an 

important component of long coronavirus disease 2019 
(COVID-19) syndrome, and this is a developing area of active 
research.31 Proposed pathophysiologic mechanisms32–34 
include the following:

• Hypovolemia, fever, anorexia, nausea, excessive 
nocturnal sweating, and prolonged bed rest, 
resulting in decreased blood volume and increased 
cardiac sympathetic noradrenergic system (SNS) 
outflow

• COVID-19 infection and destruction of extracardiac 
postganglionic SNS neurons, leading to increased 
cardiac SNS outflow

• COVID-19 invasion of the brain stem, affecting 
functions of the medullary centers and increasing 
central sympathetic outflows

• Autoimmunity
• COVID-19 interaction with the neuronal 

angiotensin converting enzyme 2 (ACE2) protein, 
disrupting the ACE2-mediated regulation of blood 
pressure

• Mast cell activation syndrome.

In a retrospective study of 27 patients whose symptoms 
met the criteria for long COVID, symptoms included 

lightheadedness (93%), orthostatic headache (22%), and 
syncope (11%).35 Orthostatic symptoms without tachycardia 
or hypotension was the most common scenario (41%), and 
22% of the patients met the criteria for POTS.35

In the wake of the COVID-19 pandemic, there has been 
a burgeoning body of case reports and case series in the 
literature regarding people who have developed POTS after 
infection.36–40 The experience of a 50-year-old woman, 
who continued to meet the criteria for POTS and mast cell 
activation a year after the onset of COVID-19, revealed 
that post-COVID symptoms can be prolonged and possibly 
chronic.41 Although her POTS persisted, it was being 
effectively managed with amphetamine salts 5 mg daily.41 
In a case series of 20 patients, 15 were diagnosed with POTS, 
3 with neurocardiogenic syncope, and 2 with orthostatic 
hypotension; 85% of the patients reported residual symptoms 
6–8 months after COVID-19 infection.42 All of the patients 
were advised to use nonpharmacologic management for 
their conditions. Pharmacotherapy, for the 16 patients 
who needed it, included β-blockers, fludrocortisone, 
midodrine, and ivabradine in addition to symptomatic 
management of comorbid conditions.42 In a case report,43 
a 22-year-old woman with COVID-19–induced POTS that 
did not respond to nonpharmacologic interventions was 
successfully treated with ivabradine 5 mg twice/d. Another 
report44 of a 25-year-old woman found bisoprolol 2.5 mg/d 
was markedly effective for acute symptomatic improvement 
and reducing the standing heart rate.

Patients may experience disabling symptoms, although 
testing does not quite meet the threshold for POTS. In a 
cohort of 6 patients who reported symptoms typical of 
COVID-19–associated dysautonomia, testing revealed 
postural tachycardia in 4 patients, 1 patient with orthostatic 
hypotension and cardiovagal impairment, and 1 patient 
with postural hypertension and cardiovagal impairment.45 
The American Autonomic Society published a statement 
including a review of the potential impact of long COVID 
POTS on health care systems and opportunities for further 
research.46

Common Psychiatric Comorbidities  
That Exist in POTS Patients

Patients with POTS commonly complain of symptoms 
including fatigue and difficulty with sleep. But when 
considering whether POTS patients objectively suffer from 
a poorer quality of life, with regard to psychological well-
being, studies have produced varied results depending largely 
on the type of objective score used.47 A study2 carried out 
by the Mayo Clinic Autonomic Disorders Laboratory used 
the 36-item Short-Form Health Survey (SF-36) and found 
that patients with POTS had a diminished quality of life (a 
lower score in 6 of the 8 SF-36 domains) but did not score 
poorly on psychological domains. This study2 concluded 
that patients with POTS experience clear limitations across 
multiple domains of quality of life, including physical, 
social, and role functioning. The authors therefore suggest 
a focused treatment to address the multiple and varied 
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Table 3. Nonpharmacologic Treatment Options Commonly 
Used to Treat Postural Orthostatic Tachycardia Syndrome

Exercise program:
 ∙ Primarily aerobic, avoiding upright exercises in the beginning 
 ∙ Specialist physical therapist should be consulted

Augment blood volume:
 ∙ Increase water intake: drink 8–10 cups of water a day (2–2.5 L) 
 ∙ Increase NaCl intake: 8–10 g/d, consider NaCl 1-gm tablets as needed
 ∙ Intravenous saline (immediate effect in emergency, very rarely required): 

IV NaCl IL slow infusion over 1–2 hours
Aid venous return:
 ∙ Pantyhose (waist high) compression stockings: 30–40 mm Hg counter 

pressure
aFrom Raj4 and Garland et al.12

impairments rather than aiming to globally improve quality 
of life.2 

 In a questionnaire-based assessment of symptoms, 
107 patients aged 12–19 years with excessive orthostatic 
tachycardia completed the Orthostatic Intolerance 
Questionnaire, the Beck Depression Inventory-II, and the 
SF-36.48 The findings revealed that orthostatic intolerance 
symptoms, but not the maximal heart rate increment, 
correlated significantly with depression and diminished 
quality of life.48

In another study,49 the EuroQoL “health thermometer” 
was used to assess patients’ health. Mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression 
were significantly worse in patients with POTS.49 In terms 
of health-related quality of life, POTS patients scored 
significantly lower in physical health composite scores 
(26 ± 9 vs 54 ± 6, P < .0001), and mental health composite 
scores were also lower in POTS patients (43 ± 11 vs 52 ± 10, 
P = .002).49 An interesting point to consider, however, is 
that while sleep problems affected both physical and mental 
health domains, physical health was more diminished by 
sleep problems.

Sleep Disturbances
It is now commonly accepted that subjective poor sleep 

is associated with reduced physical performance, greater 
functional limitation, and increased risk of cardiovascular 
diseases and may even predict all-cause mortality.50–53 A 
study49 found that patients with POTS have poor sleep 
quality, excessive sleepiness, and excessive fatigue, and 
many suffered diminished quality of life. The reports of 
poor sleep quality are consistent with a reduction in sleep 
efficiency determined by actigraphy (a noninvasive method 
of monitoring human rest/activity cycles).53 To put this into 
clinical context, patients with POTS reported poor sleep 
adequacy, shortness of breath or headache with sleep, and 
sleep somnolence.52 POTS patients have also been shown to 
have excessive daytime somnolence (51% vs 16%, P = .0004 
on the Epworth Sleepiness Scale) and greater fatigue 
(7.5 ± 2.0 vs 2.8 ± 2.5, P < .0001 on the Fatigue Visual Analog 
Scale) compared to control patients.49

Sleep disturbance on its own should be a clinical 
concern, as it is linked with an increased risk of suicidal 
ideation and suicide.50,54 Insomnia has further been linked 
independently with an increased risk of depression.55,56 
The association between insomnia and suicide remains, 
even when controlling for depressive disorder, intensity 
of depression, and hopelessness.57,58 In a study57 using 
online surveys, including the Pittsburgh Sleep Quality 
Index Questionnaire-revised, with 705 POTS patients 
and 104 non-POTS patients, 98.4% of POTS patients had 
poor sleep quality compared to 69.4% in the control group. 
POTS patients reported frequent (> 3 times a week) sleep 
disturbances from pain (53%), failing to fall asleep within 
30 minutes (59.9%), and waking in the middle of the night 
or early morning (68.9%) and had more disturbances from 
bad dreams and breathing problems.57

Chronic Fatigue Syndrome
Patients with POTS in one study59 reported a mean level 

of fatigue almost 3 times greater than normal. Chronic 
fatigue syndrome (CFS) is characterized by persistent or 
relapsing unexplained fatigue and related symptoms of 
at least 6 months duration. Like POTS, CFS is a clinical 
syndrome that is commonly diagnosed in females. There are 
data to suggest an overlap in the pathophysiology between 
POTS and CFS. Orthostatic hypotension, tachycardia, and 
subnormal erythrocyte volume, all characteristic features of 
CFS, are also present in patients with POTS.59 Additionally, 
a 27% incidence of POTS was found in well-characterized 
patients with CFS.60

Depression and Anxiety
The mechanisms underlying depression in POTS 

patients have not been well studied. Difficulties in 
concentration and chest discomfort were most strongly 
correlated with depression in POTS patients.48,61 Many 
studies have found an increased incidence of depression 
in patients with POTS. Anderson et al60 found that 87% 
of POTS patients met the threshold for clinician-rated 
mild to moderate depressive disorder compared with 
3% of matched healthy subjects. Raj et al62 noted that, 
psychologically, POTS patients face challenges seen in 
many chronic illnesses, particularly in the early stages of 
adjusting to the disease, which include mild to moderate 
depression. Suicidal ideation, threatened suicide (37% vs 
19%), and attempted suicide (16% vs 3%) have also been 
found to be higher in patients with POTS than in matched 
control subjects.57

Although patients with POTS commonly present 
with symptoms of anxiety, a structured evaluation using 
the DSM-IV criteria did not identify a higher incidence 
of anxiety disorder or substance abuse compared to the 
general population.60 Indeed, the tachycardia, palpitations, 
hyperventilation, and tremulousness consequential to 
POTS can be misinterpreted as symptoms of anxiety.63,64 
However, while it is still thought that physical anxiety 
symptoms in POTS patients are largely driven by the 
physiologic process of the disease, studies64 suggest that 
POTS patients are more likely to experience anxiety than 
matched controls.
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Table 4. Cardiovascular Side Effects of Common Psychotropicsa

Drug Effect on Heart Rateb Effect on BPb Other Important Cardiac Side Effectsb

Agomelatine No reports of  
changes in HR

No reports of changes to BP Good cardiovascular profile

Amitriptyline 
Other tricyclic 

antidepressants

Commonly causes 
increased HR

Commonly affects BP
Can cause severe hypotension at high 

doses and, less frequently, causes 
hypertension

QT prolongation and palpitations are common at high doses
Has been associated with arrythmia

Fluoxetine Commonly causes 
tachycardia

Uncommonly causes hypotension Low risk of QTc interval prolongation
Has been used in caution post MI

Monoamine 
oxidase inhibitors

Unknown effect on HR Moclobemide commonly causes 
hypotension

Tranylcypromine has been associated 
with postural hypertension. If taken 
with tyramine-containing foods, then 
hypertensive crisis can occur

Phenelzine has also been associated with 
hypertensive crises

Phenelzine has been associated with cardiovascular 
insufficiency

Mirtazapine Minimal effect on HR Minimal effect on BP Evidence of safety post MI
Good alternative to SSRIs

Reboxetine Commonly causes 
increased HR and 
palpitations

Commonly affects BP 
Can cause hypotension and hypertension

No other known effects

Sertraline Minimal effect on HR No reports of an effect on BP Safer SSRI post MI and in heart failure
Has been linked with torsades de pointes in cases

Trazodone Tachycardia and 
bradycardia have been 
reported but unknown 
frequency

Hypotension and hypertension have been 
reported but unknown frequency

Caution is indicated if previous arrhythmias, heart block, or 
immediately post MI

QT prolongation and arrythmias less common than in 
tricyclic antidepressants

Venlafaxine Can uncommonly cause 
an increase in HR in higher 
doses

Commonly causes dose-related increases 
in BP

In higher doses, it may be advisable to perform an ECG, as 
very rarely it can cause conduction abnormalities

Bupropion Can cause a slight increase 
in heart rate

Slight increases in blood pressure but can 
sometimes be significant

Rarely causes postural hypotension

No effect on arrhythmias or conduction disorders reported
QTc shortening, but prolongation has also been reported in 

overdose
Amisulpride Uncommonly causes 

bradycardia
Ventricular tachycardia

Commonly causes hypotension
Uncommonly causes hypertension

Rarely QT interval prolonged
Rarely ventricular arrhythmias
Rarely can cause VTE, PE, or DVT

Aripiprazole Uncommonly causes 
tachycardia

Bradycardia reported 
though frequency 
unknown

Uncommonly causes orthostatic 
hypotension and dose-related 
hypotension

Hypertension has been shown with an 
unknown frequency

Unknown frequency of QT interval prolongation, VTE, 
cardiac arrhythmias, or syncope

Cariprazine Tachyarrhythmia is 
uncommon side effect 

Bradyarrhythmia a rare 
side effect

Hypotension is an uncommon side effect 
Hypertension a rare side effect

Unknown frequency of QT interval prolongation or cardiac 
conduct disorders

Clozapine Shown to increase HR 
Both increase and 

decrease heart rate 
variability

Postural hypotension
With or without syncope

Pericarditis/pericardial effusion
Cardiomyopathy
QT prolongation
Tachycardia
ECG changes
Circulatory collapse

First-generation 
antipsychotics 

Tachycardia Hypotension
Orthostatic hypotension

Ventricular fibrillation
Torsades de pointes
Ventricular tachycardia
Extrasystoles

Lurasidone Tachycardia is an 
uncommon side effect 

Bradycardia has only been 
reported rarely, making 
it difficult to estimate 
frequencies

Hypotension and hypertension are both 
uncommon side effects

Angina has only been reported rarely, making it difficult to 
estimate frequencies

Olanzapine Increases resting HR in 
dose-dependent fashion61

Orthostatic hypotension
Dose-related hypotension

Ventricular tachycardia
Bradycardia
QTc prolongation
Cardiac arrhythmias
PE and DVT risk
Heart failure
Eosinophilic myocarditis
Cardiomyopathy

(continued)
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Table 4 (continued). 

Drug Effect on Heart Rateb Effect on BPb Other Important Cardiac Side Effectsb

Quetiapine Tachycardia and 
palpitations are 
common side effects

Bradycardia is an 
uncommon side effect

Orthostatic hypotension is a common 
side effect

QT prolongation is an uncommon side effect
VTE and stroke have been reported

Risperidone Commonly causes an 
increase in HR

Uncommonly causes 
bradycardia and 
palpitations62 

Uncommonly causes hypotension or 
orthostatic hypotension

Commonly causes hypertension

Uncommonly causes QT interval prolongation
Cardiac arrest and cardiac conduction disorders
Rarely causes sinus arrhythmias, PE, or DVT

Sulpiride Very rarely decreases HR Uncommonly causes orthostatic 
hypotension

Unknown frequency, but has been reported to cause 
ventricular arrhythmia, ventricular fibrillation, ventricular 
tachycardia, QT interval prolongation, VTE, PE, and DVT

Carbamazepine Very rarely can cause 
bradycardia or tachycardia

Rarely causes hypertension or 
hypotension

Very rarely has been linked with VTE, PE, syncope, cardiac 
failure, and cardiac conduction disorders

Arrhythmia or AV block
Lamotrigine No known effects No known effects No known effects
Lithium Unknown frequency, but 

severe bradycardia can 
occur

Minimal effect on BP 
Rarely hypotension 

Unknown frequency: 
Angioedema 
Arrhythmias 
AV block 
Cardiomyopathy 
QT prolongation 
Contraindicated in cardiovascular disease

Sodium valproate No known effects on HR No known effects on BP No known effects
Antihistamines,
Promethazine

No known effect on HR No known effect on BP No known effects that are thought to be clinically 
significant, although in anesthesia, promethazine is thought 
to prolong the QTc interval but is not thought to cause 
torsades de pointes

Benzodiazepines: 
Diazepam 
Nitrazepam 
Oxazepam 
Lorazepam

Rarely bradycardia
Tachycardia very rarely

Rarely hypotension Rarely heart failure

“Z” hypnotics: 
Zolpidem 
Zopiclone

Zopiclone may rarely 
cause tachycardia with 
prolonged use

Zopiclone rarely decreases BP No known effects

Melatonin Minimal effect on HR No known effect on blood pressure Generally considered cardioprotective

Clonidine No known effects Hypotension and BP should be monitored 
regularly

Discontinuation should be slow to avoid 
rebound hypertension

Postural hypotension or rarely atrioventricular block
Sometimes arrythmias

aFrom Green et al,66 Taylor et al,67 Ray,68 and Sasaki et al,69 in addition to others specifically noted in the body of the table.
bAdverse reactions are listed using the following convention: very common (≥ 1/10), common (≥ 1/100 to < 1/10), uncommon (≥ 1/1,000 to < 1/100), rare 

(≥ 1/10,000 to < 1/1,000), very rare (< 1/10,000). Minimal or unknown mean that the frequency cannot be estimated from the available data.
Abbreviations: AV = atrioventricular, BP = blood pressure, DVT = deep vein thromboembolism, ECG = electrocardiogram, HR = heart rate, MI = myocardial 

infarction, PE = pulmonary embolism, QTc = corrected QT interval, SSRI = selective serotonin reuptake inhibitor, VTE = venous thromboembolism.
 

Memory Complaints or Cognitive Function
Patients with POTS often complain of “memory prob-

lems” and “mental clouding,” which might represent 
decreased attention and concentration.62,65 A comprehen-
sive neuropsychological evaluation of 28 patients in a seated 
position found deficits in selective and cognitive process-
ing as well as impaired executive functioning.62 Memory 
functioning in these patients, however, did not differ from 
healthy controls.62 Other studies60 have found impairments 
in working memory of a pattern similar to that found in 
chronic fatigue syndrome.

Treatment of Psychiatric Comorbidities
In addition to the increased prevalence of mild-moderate 

depression and sleep disturbance in this population, when 

psychiatric disorders occur in patients with POTS, clini-
cians can face challenges with regard to selecting appropriate 
psychopharmacologic interventions. The side effect profile 
of medications should be considered within the context of 
the clinical manifestations of POTS. The cardiovascular side 
effects of some commonly used psychotropic drugs are out-
lined in Table 4.

CASE VIGNETTE

A 24-year-old woman was referred to the NHS com-
munity home assessment and treatment team by her early 
intervention in psychosis care coordinator. She had an exist-
ing diagnosis of schizophrenia for which she was receiving 
quetiapine modified release 400 mg/d. Her symptoms of 
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psychosis had been in remission for 2 years, but she had 
reported mild tachycardia since starting this medication. 
There was a positive family history of mood disorder and 
Ehlers-Danlos syndrome. For several months, she had not 
wanted to leave the house or attend college and had devel-
oped increasing symptoms of anxiety, sleep disturbance, 
reduced appetite, fatigue, and sudden onset of “panic” when 
in the community, such as at a bus stop or at college. She 
described these symptoms as including an unusually high 
heart rate, shallow breathing, dizziness, and chest pain, and 
she was unable to move when very severe. The symptoms 
worsened when she was sitting upright or trying to walk. 
As the symptoms emerged, she had begun to self-harm by 
cutting her arms. She was initially prescribed citalopram 20 
mg, but her core symptoms remained unchanged. After 6 
weeks, this medication was replaced by venlafaxine, and she 
was referred to the NHS community home assessment and 
treatment team due to lack of improvement in her presenta-
tion and the severity of her symptoms. At the same time, 
she was referred for a cardiology review, given her recurrent 
experience of tachycardia, chest pain, and dizziness. 

The community home assessment and treatment team’s 
initial intervention included increasing her dose of ven-
lafaxine 125 mg modified release and adding quetiapine up 
to 300 mg modified release. As the doses were increased, her 
symptoms of tachycardia and chest pain became progres-
sively worse until she was effectively bedbound. Her level 
of distress correspondingly increased, as did the frequency 
and degree of her self-harming behavior. During cardiology 
review, her echocardiogram revealed no abnormalities, but 
the Holter monitor identified repeated episodes of tachy-
cardia. The clinical picture was suggestive of POTS. The 
results of a subsequent head-up tilt test suggested grade 3 
orthostatic intolerance. In liaison with the mental health 
team, her venlafaxine dose was reduced and then stopped 
(as this may have been contributing to the tachycardia), and 
she was started on propranolol 10 mg 3 times/d. Her physical 
symptoms began to improve. Close liaison between com-
munity mental health services, cardiology, and the primary 
care team was maintained over subsequent months. Her 
quetiapine dose was cautiously changed to aripiprazole 15 
mg/d, as it is less likely to cause a postural hypotensive drop 
and changes in heart rate compared to quetiapine. An SSRI 
(sertraline 100 mg) was reinstated in place of venlafaxine, 
as venlafaxine can cause changes in heart rate and blood 
pressure. Melatonin was used to aid her sleep, as it has very 
few cardiac side effects and did not interact with any of her 
medication to add to her adverse effect burden. It was pri-
marily used to counteract any stimulative/insomnia-related 
side effects from aripiprazole. Within 6 months, there was a 
significant improvement in her symptoms and a correspond-
ing decrease in her experience of distress, and she was once 
again attending college.

Psychological Interventions
Psychological factors can amplify the experience of 

chronic health conditions such as POTS. Anxiety about 

symptom onset, a reduction in previously enjoyed activities 
and the capacity to work, and loss of relationships can all 
contribute to a person’s experience of distress and functional 
loss. Chronic health conditions can also have a significant 
impact on a person’s identity, sense of self, and their beliefs 
and hopes for the future.

There is limited evidence for the efficacy of specific 
psychological interventions in the treatment of POTS, with 
treatment recommendations generally growing out of expe-
rience of other chronic conditions such as pain. However, in 
general terms, physical and psychological symptoms of many 
chronic health conditions such as poor sleep, fatigue, and 
impaired cognitive functioning can be improved through 
psychological interventions.

Cognitive-behavioral therapy (CBT) is a mainstay of psy-
chological intervention for POTS, centered on developing 
awareness of the interaction between physical responses, 
thoughts, and emotions with the goal of identifying and 
changing unhelpful patterns. Catastrophic thinking, for 
example, which can be associated with functional impair-
ment in POTS, is a potential area of focus in CBT.2

There is increasing evidence in the literature for the 
efficacy of so-called “third-wave” CBT approaches, incor-
porating mindfulness, self-compassion, and acceptance 
principles in patients with chronic physical health condi-
tions. Some recommend that, in the absence of treatment 
tailored specifically for POTS, it is reasonable to make 
appropriate adjustments to protocols with proven efficacy 
for other chronic conditions.64 The variability of presenta-
tion and broader context of each patient highlights the need 
for an individualized approach in this group.

Summary of Suggested Pharmacologic Choices of 
Common Psychiatric Conditions in POTS Patients

It is imperative that a multidisciplinary approach is taken 
where possible, involving cardiology, mental health services, 
physical health practitioners, and dietitians working 
together to coordinate a holistic treatment package and 
closely monitor any untoward side effects resulting from 
use of psychotropic medication in POTS patients. Patients 
are more sensitive to adverse effects related to their physical 
health.

The side effect profile of medication, particularly in 
relation to its potential to exacerbate the manifestations 
of POTS, should be a primary factor when considering 
pharmacologic interventions for mental health disorders 
in patients with POTS. Given the potential for side effects, 
which may exacerbate POTS symptoms, regular monitoring 
and review of medication should be maintained. Of late, 
much emphasis on the choice of medication for patients 
is placed on the safety in overdose and the cardiac safety 
profile of the medication including potential prolongation 
of QTc interval, development of Torsades de pointes, 
and arrhythmia. Choices are also primarily driven by the 
longer-term cardiometabolic syndrome impact and risk of 
dependency. However, when choosing a psychotropic for 
patients with POTS, the emphasis shifts somewhat. While 
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obviously still weighing the above factors, more attention 
should be paid to the medication’s effect on the patient’s 
heart rate and blood pressure changes, ensuring that the 
side effects of any psychopharmacologic intervention do 
not have similar symptoms to POTS itself (for example 
worsening gastrointestinal symptoms or insomnia).

Depression and Anxiety
Issues such as toxicity in overdose and the antidepressant’s 

overall side effect profile need to be considered at all 
times. SSRIs are an appropriate first-line medication for 
the pharmacologic treatment of depression and anxiety in 
patients with POTS.18 Recommendations for drugs that 
should be used as second- or third-line treatments should be 
taken with caution, as there are conflicting case reports, and 
the body of evidence is lacking. Sometimes, clinicians may 
find that patients with depression, symptoms of ADHD, and 
fibromyalgia have been prescribed SNRIs. It is imperative to 
review this treatment given the potential negative impact of 
SNRIs on POTS symptoms, as highlighted in a randomized, 
placebo-controlled trial in which a 40-mg oral dose of 
the SNRI atomoxetine increased orthostatic tachycardia 
and worsened symptoms in POTS patients.70 Tricyclic 
antidepressants, such as amitriptyline and nortriptyline, 
should be used with caution in POTS patients, since they 
can exacerbate tachycardia and increase drowsiness and 
cognitive impairment. With treatment-resistant depression 
in the general population, the use of SNRIs alone or in 
combination is a well-established regimen; in the POTS 
population, however, extreme caution is recommended. 
The randomized, placebo-controlled trial of atomoxetine 
in POTS patients found that it increased heart rate and 
worsened symptoms.70 Another study by Schroeder and 
colleagues71 found that reboxetine, a highly selective 
norepinephrine inhibitor was associated with many healthy 
participants suffering from hyperadrenergic symptoms. 
SNRIs and tricyclic antidepressants can also negatively 
impact the cognitive dysfunction or brain fog commonly 
experienced by patients with POTS.72

Sleep Disturbance
Melatonin is an appropriate sleep aid in patients with 

POTS. In addition to decreasing the sympathetic response 
to orthostatic stress, supplementation may be particularly 
helpful in POTS patients prescribed β-blockers, as these 
medications can lower melatonin naturally.6,66 Z-hypnotics 
are also appropriate for use in patients with POTS, though 
their longer-term use is not recommended given their 
potential for dependence. The tricyclic amitriptyline has 
long been used as a sleep aid in low doses, particularly 
in primary care settings; however, this would not be 
recommended in POTS patients given the potential for 
symptom exacerbation.73 It is also not uncommon for 
antipsychotic medications, particularly quetiapine, to be 
prescribed for insomnia in primary care settings.74 Again, 
the use of such medication in patients with POTS could lead 
to an exacerbation of symptoms and is not recommended.

Psychosis
The avoidance of antipsychotic medications that have 

a significant effect on heart rate and blood pressure is 
of paramount importance. Antipsychotics that have the 
greatest impact on changes to the heart rate or blood 
pressure may worsen POTS symptoms and cause an increase 
in anxiety and depression. It is fair to say that as a group, 
first-generation antipsychotics are best avoided; changes in 
heart rate, particularly tachycardia, are a common side effect 
in every first-generation antipsychotic currently. Similarly, 
orthostatic hypotension or hypotension in general is a 
common side effect.

Almost all second-generation antipsychotics can cause 
changes in heart rate. To fully inform a decision, the 
probability or significance of the side effect is imperative. 
The details in these differences are ultimately what best 
informs the choice of medication. Those antipsychotics 
that require a slow titration to avoid postural hypotension 
such as quetiapine or titration to prevent tachycardia such 
as clozapine should not be considered as first-line therapy 
in this cohort of patients.

Bipolar Affective Disorder
Some general considerations apply when choosing a 

mood stabilizer. For example, one must be acutely aware of 
the drug interaction profile of carbamazepine, which may 
inhibit or induce the cytochrome P450 enzymes in the liver 
and have a negative effect on other medications the patient 
may be taking. The risk of birth defects and developmental 
disorders in children born to women who take sodium 
valproate during pregnancy needs to be considered.

With regard to POTS patients, there is no evidence in 
the literature to suggest that mood stabilizers are likely to 
exacerbate symptoms of POTS. In terms of the potential 
effect on heart rate and blood pressure, lamotrigine and 
sodium valproate seem relatively benign in this regard. It 
may be worthwhile to consider sodium valproate as first-
line treatment for women past childbearing age and for 
men. Lamotrigine could be considered as an alternative 
first-line treatment for women of childbearing age. When 
considering the use of antipsychotic medications to treat 
bipolar affective disorder, the same considerations given 
when selecting medication for the treatment of psychosis 
would apply in relation to POTS.

Summary
POTS is a complex multifactorial syndrome and a 

common symptom of long COVID. POTS has various 
phenotypes (which we cannot yet accurately test for), 
and its multidisciplinary management, involving 
nonpharmacologic therapy followed by a choice of 
pharmacology options dependent on the POTS phenotype, 
is a significant challenge to specialist physicians. There is 
a need for a better understanding and a closer working 
relationship among psychiatric and general medical 
physicians in the management and treatment of comorbid 
mental illness.
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It is beyond the scope of this review to offer prescriptive 
guidance on psychotropic medication for the psychiatric 
comorbidities experienced by POTS patients due to the 
complexity and diversity of expression of this syndrome. A 
prime example of this is the use of SNRIs in combination 
with SSRIs in one phenotype, while recommending the 
complete avoidance of an SNRI in others.

However, it is of significant value to highlight these 
complexities; raise awareness of POTS, particularly in the 
context of psychiatric comorbidities; and to disseminate 
what we would hope is useful information to aid clinicians 
in making informed medication choices with their patients. 
A call for more research and guidance is without a doubt a 
reflective outcome from this writing.
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