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Abstract: Postural Orthostatic Tachycardia Syndrome (POTS) is a heterogeneous condition where sufferers often present with
a variety of orthostatic and non-orthostatic symptomatology. The condition can result in significant functional limitations and reduced
quality of life. Diagnosis is based upon patient history in combination with a simple test such as an Active Stand Test. Treatment is
both pharmacologically and non-pharmacologically based, with most interventions demonstrating only modest efficacy. There is an
urgent need for further research to enhance understanding of aetiology, diagnosis and treatment of this condition. Nurses are well
placed to care for patients presenting with symptoms consistent with POTS, to undertake or recommend testing to facilitate diagnosis
and to provide education and support as part of a multidisciplinary team to improve patient outcomes.
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Introduction

Postural Orthostatic Tachycardia Syndrome (POTS) is a complex and challenging condition, characterised by a sustained
orthostatic heart rate elevation, resulting from underlying dysfunction of the autonomic nervous system. Whilst ortho-
static symptoms are a prerequisite for diagnosis (eg dizziness, lightheadedness, pre-syncope, palpitations), there is
frequently a plethora of non-orthostatic symptoms (eg fatigue, gastrointestinal symptoms, thermoregulatory disturbance,
cognitive dysfunction) that accompany this condition. Health related quality of life is known to be poor in this population
and many are unable to work due to functional disability arising from their symptoms.'* The condition primarily affects
females from adolescence onwards, although it can affect both sexes of any age. Although the aetiology of POTS is not
well understood, the condition can be triggered by several mechanisms, including post viral infections, and much of Long
Covid, or Post Acute Sequelae of Covid-19 (PASC), is thought to be due to autonomic nervous system dysfunction.®°
The long-term trajectory is largely unknown due to a distinct lack of research in this area. As with many other acute and
chronic conditions, involvement of nurses at each stage of care delivery is likely to be associated with improved patient
outcomes, enhanced cost effectiveness and patient satisfaction.” '! As such, it is critical that nurses are upskilled in the
diagnosis and management of those living with this condition. In this review, we will cover presenting symptoms,
diagnosis and treatment options (non-pharmacological and pharmacological) and highlight the role of nurses in POTS
diagnosis, treatment and management of this condition.

Background

Dysautonomia is an umbrella term for conditions arising from dysfunction of the autonomic nervous system. These
conditions include orthostatic hypotension,'? neurocardiogenic syncope,'®> POTS, multiple system atrophy'® and pure
autonomic failure.'”” POTS is the most common type of dysautonomia. The condition was first described in a 1993

publication, although there are earlier reports of similar clinical features and presentations, including reports from 1871
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where the condition was reported as “irritable heart syndrome”.'® The exact prevalence of POTS is unknown, although it
has been estimated to affect approximately 0.1-1% of the US population, with data from other countries currently
lacking.!” Some of the challenges of determining prevalence arise from the lack of an International Classification of
Disease (ICD) code for this condition, although this has recently been introduced in the USA with other countries
expected to follow. However, the main diagnostic challenge relates to a lack of recognition or misdiagnosis of this
condition by healthcare professionals.'® The condition has a clear female preponderance of approximately 4—5 females to
1 male."”” Common comorbidities seen in this population include joint hypermobility (Hypermobility Spectrum Disorder
or hypermobile Ehlers Danlos Syndrome), mast cell activation syndrome (MCAS), migraine, autoimmune conditions,
myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) and fibromyalgia.'® Much interest in the underlying
pathophysiology linking POTS, joint hypermobility and MCAS has been demonstrated, given the frequent co-existence
of such conditions, however this requires further research.?>>* Similarly a high preponderance of joint hypermobility,
POTS and functional gastrointestinal disorders has also been demonstrated.”

Presenting Symptoms

In a large online survey of a POTS population (n=4835), approximately half of all individuals surveyed reported
symptom onset during adolescence and 94% were female. Light headedness, tachycardia and pre-syncope were the
most commonly reported symptoms (99%, 97% and 94% of respondents respectively), however it is notable that
headache and difficulty concentrating was reported in 94% of the population and it was common for participants to
report the presence of all five symptoms (83%).2* Presenting symptoms of orthostatic intolerance may include dizziness,
light-headedness, brain fog, pre-syncope, chest pain or discomfort, headache, nausea, visual disturbances, fatigue and
tremulousness.””> POTS cannot be diagnosed without the presence of such symptoms. Dependent acrocyanosis, in which
the feet or hands discolour or appear mottled with prolonged upright posture, may be self-reported or observed during an
Active Stand Test or Head Up Tilt Table Test. A plethora of non-orthostatic symptoms frequently co-exist including
cognitive®® and bladder issues,”’ gastrointestinal symptoms,?® thermoregulatory and sleep disturbances®® (see Box 1).
These are likely related to the underlying dysfunction of the autonomic nervous system and further research is required to
better understand many of these associations and determine optimal treatment options. Although psychological symp-
toms are commonly reported in those with POTS, the heart rate response to orthostatic stress has been shown to not relate
to anxiety but rather a pathophysiological process.*

The economic impact of the condition is significant. In a large survey of 5556 adults with POTS, more than 70% had
lost income as a direct result of their condition and 21% reported losing a job.! Health related quality of life is poor
compared to normative populations, with recently published data in an age and sex matched population (202 individuals
in each cohort) demonstrating a higher burden of impairment across all domains of a commonly used health related
quality of life measure (EQ-5D-5L) in those with POTS compared to a control population and an overall quality of life

Box | Frequent Orthostatic and Non-Orthostatic Symptoms in POTS

Orthostatic:
® Dizziness
o Light headedness
® Pre-syncope
o Palpitations
Non-orthostatic:
® Gastrointestinal symptoms including nausea, gastroesophageal reflux, constipation, diarrhoea
o Cognitive disturbance (brain fog)
e Thermoregulatory disturbance
® Sleep disturbance
o Bladder symptoms
e Chest pain

o Fatigue
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poorer than that of other common chronic conditions including chronic kidney disease, cardiovascular disease and
diabetes.®' Importantly, the reduced quality of life was observed across all age groups. This was similarly demonstrated
in a prior survey comparing several psychosocial factors in a POTS population (n=624) to a control population (n=139)
demonstrating poorer physical health, greater activity limitations, increased fatigue and poor sleep, greater pain levels
and a significantly greater suicide risk.” Poor sleep is common in this population, and has been linked to increased

suicidal ideation.>?

Pathophysiology and Prognosis

The onset of POTS has a clear trigger in some individuals, often occurring post virally, at times of significant hormonal
change (eg, menarche, pregnancy), post surgery or vaccination, or following a trauma or concussion. In others, onset is
more insidious with a gradual increase in symptoms over time.'” Several underpinning pathogenic mechanisms have
been proposed including autoimmunity.'® This has evolved following the observation that POTS is frequently triggered
following immune system activation, in addition to an observed higher incidence of autoimmune conditions in POTS
populations compared to controls.*® A retrospective chart review of 100 patients with confirmed POTS demonstrated that
20% had a confirmed autoimmune condition, with an expected prevalence of such conditions at 5-8% of the general
population.** Biopsy confirmed coeliac disease is higher in POTS populations compared to controls (4% vs 1%) in
addition to self-reported gluten sensitivity via questionnaire (42% vs 19%).*> Whilst several autoimmune antibodies have
been found in POTS, the relevance of this is, at this stage, unclear as commercially available assays may not be able to
adequately discriminate activation of such autoantibodies.*®

Although POTS has been categorised into various sub-types, eg, hypovolaemiac, neuropathic or hyperadrenergic,
there is significant crossover and more than one subtype can exist in an individual.>” However, this sub-categorisation
may be somewhat useful in relation to determining effective treatment modalities. Examples include the neuropathic
subtype in which dependent acrocyanosis, or blood pooling, is frequently observed which may direct treatment towards
amelioration of this. Several studies have demonstrated lower total blood volume in patients with POTS, with one well
controlled study revealing an overall 13% deficit in blood volume consistent with a moderate to severe hypovolaemic
state.®® Dysfunction of the renin angiotensin aldosterone system response to hypovolaemia may further exacerbate the
situation.*® Finally, hyperadrenergic POTS is characterised by elevated plasma norepinephrine levels in upright
positions.* However, clinically it can be challenging to differentiate subtypes due to frequent overlap in clinical
presentations, and difficulty in undertaking the clinical tests required for categorisation.

POTS is a fluctuating condition with individuals often reporting ‘flares’ interspersed with periods of relatively well
controlled symptoms. Misdiagnosis frequently occurs, resulting in significant diagnostic delay, with an average time to
diagnosis of almost 5 years.>* This reported delay is greater in females compared to males (5.0+7.2 years vs 3.0+4.4
years in females vs males respectively).?* The trajectory of the condition is unclear with lack of robust long-term follow-
up data. However, in a cohort of adolescents diagnosed with the condition, most reported improvement, but not remission
of symptoms over 5 years of follow up.*

POTS and Long Covid

Given the unprecedented nature of the coronavirus pandemic, there is increased attention on the entity of Long Covid or
Post Acute Sequelae of Covid-19 (PASC) whereby a significant proportion of individuals with Long Covid has been
found to have POTS. However, it should be noted that post viral syndromes, including POTS, other types of autonomic
dysfunction and myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) are not new and have been extensively
described in the literature. Long Covid is a poorly discriminated post viral condition that is thought to affect at least 10%
of individuals post Covid infection.*' An early Long Covid systematic review incorporating 47,910 patients demon-
strated that 80% of those post infection developed persistant long term symptoms with fatigue and headache most
commonly reported (58% and 44% respectively).*” The condition can result in significant disability, with a recent
umbrella review demonstrating that at least 50% of individuals will suffer with extended periods of time away from
work, altered workloads or loss of employment.** Hence it is imperative from a public health and societal perspective to
have greater understanding of this condition. Whilst our understanding of this condition is rapidly evolving, much of

Nursing: Research and Reviews 2023:13 https: 43

Dove:


https://www.dovepress.com
https://www.dovepress.com

Seeley et al Dove

what is reported in the literature bears remarkable similarity to dysautonomia and specifically POTS. Several studies have
confirmed a high prevalence of dysautonomia in PASC populations, yet it is often not routinely screened for in clinical
practice. It has recently been demonstrated in a cohort of 99 individuals (n=33 with PASC, n=33 with POTS and n=33
control) that 79% of the PASC cohort, with unexplained symptoms that persist for longer than 3 months post their acute
Covid infection, met criteria for POTS.> A retrospective case review of 20 patients presenting with persistent neurolo-
gical and cardiovascular symptoms post Covid infection demonstrated that 75% met criteria for POTS.* Several case
reports have also highlighted the development of POTS post Covid.**** Case series have subsequently published
demonstrating the high prevalence of POTS in PASC.***’ Another study demonstrated a high burden of autonomic
dysfunction in patients referred to a Long Covid rehabilitation service. Whilst a high burden of symptoms of orthostatic
intolerance was demonstrated this did not demonstrate strong correlation to heart rate changes observed on an Active
Stand Test.*® This study highlights the limitation of over reliance on one test and stringent heart rate criteria for a POTS
diagnosis, given that heart rate responses fluctuate and exhibit diurnal variations which is not accounted for in many
studies.*” The plethora of published studies to date have resulted in a statement released from the American Autonomic
Society on Long Covid, calling for greater research and clinical investment to rapidly identify ways in which this
condition can be better diagnosed and treated to minimise the often debilitating functional disability in this population.>
Nurses are well placed in primary care or acute care settings to be vigilant to individuals presenting with symptoms of
autonomic dysfunction in order to recommend appropriate autonomic diagnostic testing and management, following
exclusion of other conditions known to be associated with post Covid complications.

Diagnosis

The diagnosis of POTS is based upon symptomatology, in addition to heart rate and blood pressure variations observed
with standing. It is generally agreed that symptoms should be present for at least 3 months before POTS can be confirmed
and in the absence of medications (sympathomimetics and anticholinergic agents) or conditions that could contribute to
orthostatic tachycardia such as anaemia, dehydration, fever, pain, anorexia nervosa, hyperventilation, severe decondi-
tioning, hyperthyroidism and phaeochromocytoma.”> A 10-minute Active Stand Test can be easily performed in most
clinical settings. The participant should lay supine for 5-10 minutes before a 10 minute stand, in which the individual is
requested to lean against a wall to minimise movement, to determine change in heart rate and blood pressure. A positive
result, meeting criteria for POTS, is a sustained heart rate rise of >30 beats per minute in adults and >40 beats per minute
in those aged 12—19 years and in the absence of orthostatic hypotension (drop in systolic blood pressure of >20 mmHg
within 3 minutes of standing).> An absolute heart rate of >120 beats per minute is also diagnostic.’' It should be noted
that the heart rate criteria have been disputed, particularly in adolescents, when a high clinical suspicion exists.’ Diurnal
variations in heart rate responses to orthostatic stress have been observed in this population and therefore testing is better
performed in the morning.”® Questionnaires can also be useful in assisting with diagnosis and monitoring the effect of
interventions. The newly developed Malmo POTS questionnaire quantifies the effect of commonly reported POTS
symptoms with scores >42 demonstrating excellent sensitivity and specificity for a POTS diagnosis.* A list of
commonly reported symptoms are included in this questionnaire such as dizziness whilst standing, chest pain, palpita-
tions, headache and fatigue, which are rated by respondents on a scale from 0-10. The Compass Autonomic Symptom
Score (COMPASS-31) is a 31-item questionnaire providing information on broad symptoms of autonomic dysfunction,
with scores >20 indicative of moderate autonomic symptom burden.”> The COMPASS-31 questionnaire quantifies
autonomic symptom burden in six domains including orthostatic intolerance, vasomotor, secretomotor, gastrointestinal,
bladder and pupillomotor function. Respondents are asked to quantify the extent to which symptoms are experienced
under each domain, with higher scores representing worse autonomic symptom burden.

Given the fluctuating nature of the condition, a negative Active Stand Test does not conclusively exclude a POTS
diagnosis. For those who do not meet the heart rate criteria consistent with a POTS diagnosis, the Canadian Consensus
Statement has labelled this population as Postural Symptoms without Tachycardia (PSWT), acknowledging that a high
index of clinical suspicion exists and criteria for POTS may be met at a future time point.”® Indeed, the presence of extra-
cardiac autonomic symptoms should prompt the clinician to maintain a high index of suspicion. Dependent acrocyanosis
in which the feet or hands discolour or appear mottled with prolonged upright posture observed during an Active Stand

44 https: Nursing: Research and Reviews 2023:13

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Seeley et al

Test is commonly observed in this population. Baseline blood tests such as full blood count, serum electrolytes, iron
studies and thyroid function tests should be considered and prompt investigation into abnormalities that may contribute to
symptomatology or warrant investigation for other conditions. A Head Up Tilt Table Test can be considered if it is
deemed unsafe to perform the Active Stand Test or if the patient is unable to stand but is not required for diagnosis.*
Indeed, there have been active calls to abolish tilt table testing in favour of the active standing test wherever possible due
to similar sensitivity but increased specificity, increased ability to detect other conditions including early or late
orthostatic hypotension and enhanced reproducibility of presenting symptoms.>’

Treatment

Management of POTS is largely directed at managing or alleviating symptoms in the absence of curative treatments. However,
most interventions have demonstrated modest efficacy with further research urgently required to guide clinical management.*®
Initial recommendations should focus on lifestyle modification to improve and support blood volume and include fluid
loading, high salt diet, use of compression wear, a graded recumbent exercise programme in those in which this can be
tolerated, and avoidance of triggers. Common triggers to avoid include hot, humid environments, hot showers, scenarios
requiring prolonged standing still, excessive alcohol, tea, coffee or energy drinks. Fluid loading can be achieved by
recommending consumption of 23 litres per day, with recommendations up to 4 litres prescribed.’® The majority of this
should come from water, although electrolyte drinks are frequently utilised in this population. Oral rehydration solutions have
demonstrated efficacy at both improving symptoms of orthostatic intolerance and improving cerebral blood flow in
a paediatric population.’® However, care should be taken with use of such products on a regular basis due to their high
sugar and/or artificial sweetener content and intake should be kept to as minimal as possible to improve symptoms. Fluid
loading without the addition of extra salt loading is of little benefit and, in the absence of contradiction, a high salt diet should
be recommended. The equivalent of 10 grams of salt per day should be consumed and can often be met by increasing intake of
high salt foods and adding salt to meals.’® If this is unable to be tolerated, salt tablets may be used, although a worsening of
gastrointestinal symptoms should be monitored for due to the acute increase in osmotic load.** Compression garments may
assist in supporting blood flow with upright posture, with one study demonstrating improved stroke volume on head up tilt
table testing with both full (abdominal and full leg) and abdominal only compression.®” Cardiovascular exercise is helpful in
managing this condition but often requires commencement of recumbent activity before more upright activity is tolerated.®' In
a small before and after study, six months of unsupervised home exercise training was demonstrated to enhance quality of life,
reduce supine and standing heart rates and reduce the frequency of syncope.®® However, this study is limited by a large dropout
rate and inability to complete the prescribed regime raising uncertainty about exercise recommendations to the broader POTS
population. Care should be taken to avoid post exertional malaise, where symptoms become acutely exacerbated within 24
hours of exercise and typically result in a “crash and burn” scenario. See Figure 1 for a schematic representation of lifestyle
recommendations to manage POTS symptoms.

Given the often-similar presentations between POTS and Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CFY), this condition should be screened for in those whose symptoms have persisted beyond six months. In the ME/
CFS population, specialist exercise physiology is recommended as symptoms are typically worsened by cardiovascular
exercise. In the clinical setting a quick tool to assist with screening for this condition can be found in the Canadian
Consensus Statement Criteria, although several such tools exist.*> Specialist exercise physiology is often recommended
in the POTS population to monitor graduation from recumbent to upright exercise over time. Input from other members
of the allied health team, including dicticians and occupational therapists, can also be extremely helpful.
Pharmacotherapy is often warranted to manage symptom burden in this population, although it should be noted that
many commonly used medications do not have established safety profiles for use in pregnancy and need to be managed
under specialist care. Whilst a wide array of medications may be utilised, largely dependent on predominant symptoms,
initial therapy is often targeted at blood pressure support through agents such as midodrine and fludrocortisone.*>>°
Tachycardia may require management with agents including ivabradine and beta blockers such as propranolol, although
caution needs to be taken to ensure this does not cause excessive hypotension.’® Hyperadrenergic responses may require
use of clonidine or methyldopa.’® Use of medications will depend on local availability and patient preference. Often,
withdrawal of these medications is necessary when planning pregnancy.
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Figure | Lifestyle interventions for POTS symptom management.

The Role of Nurses

Nurses play a key role in the diagnosis, management and treatment of POTS. As in other chronic and complex conditions
including heart failure, atrial fibrillation and diabetes, a multidisciplinary team approach has been shown to improve
patient outcomes and enhance cost effectiveness.'®**°® The patient presenting with POTS symptoms is often young,
complex and comorbid. Consultations generally take longer periods of time due to this, making the use of sole physician
management difficult due to time and cost inefficiencies. It is necessary for a broad spectrum of testing to be performed,
including autonomic and assessing for common comorbidities including joint hypermobility. Due to high symptom
burden, regular follow ups are often necessitated to provide re-enforcement and incorporate support of other allied
healthcare professionals to assist with patient management. Nurses can also be alert to when a trial of pharmacotherapy
may be warranted and can similarly assist in determining the response to such therapy. As care co-ordinators, nurses can
deliver and co-ordinate the many different facets of care required including assessment, education, self-monitoring and
management and psychosocial support (see Figure 2). In those who are functionally disabled by their condition, provision
of advice and support on applying for local disability support for income and services can come under nurse jurisdiction,
although this is currently difficult due to poor recognition of the condition. Although specialist autonomic centres are not
widely available, nurses have capability in such centres to undertake patient assessment, autonomic testing, education

Observe autonomic

testing results
Undertake or recommend

autonomic testing and
interpret results of the
active standing test in
conjunction with
symptoms

02

Educate the patient about
their condition, non
pharmacological and

pharmacological
management, avoiding
triggers and self monitoring

Review results of
interventions and adjust as
required

Figure 2 Suggested role for nurses in POTS diagnosis and management.
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and ongoing management. In some countries, specialist nurse practitioner roles would also facilitate prescription of
pharmacotherapy to manage symptom burden and improve functionality.

Future Directions

Despite the integral role autonomic nurse specialists could have there has been a lack of research to evaluate the impact
of multidisciplinary models of care on patient outcomes in this population and this remains an area of unmet need. There
is a broad lack of awareness of dysautonomias, as this is frequently not taught in depth in undergraduate nursing, medical
or allied health degrees. There are currently no specialist centres for nurses to train or upskill in the diagnosis and
management of such conditions, further compounding the lack of specialists in this field. The coronavirus pandemic has
raised awareness of dysautonomias and may assist in provision of nurse upskilling given that healthcare systems are
struggling with the increase in patient loads arising from acute and Long Covid. Moving forward, specialised autonomic
centres and recognition of autonomic dysfunction as a unique field will support development of specialist nurse’s role to
provide comprehensive care delivery to the POTS and the broader dysautonomia population.

Conclusions

POTS is a complex clinical condition and nurses are integral to deliver comprehensive care to this population, from
assessment to diagnosis and ongoing management. There is a current lack of evidence to base care delivery on and
a broad lack of awareness of the condition which is frequently not taught in undergraduate health degrees. The
development of specialist autonomic nursing roles, and specialised autonomic centres, should be undertaken as
a matter of urgent priority to facilitate equitable access to diagnosis and treatment and ongoing chronic condition
management to facilitate earlier diagnosis, reduce symptom burden, enhance self-management and improve functionality
and quality of life in this population.
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