
Introduction
As the world grapples with the aftermath of the COVID-19 pandemic, an emerging
health crisis in the form of autonomic dysfunctions, particularly Postural Orthostatic
Tachycardia Syndrome (POTS) and associated disorders, is becoming increasingly
evident [1]. This article highlights the significant impact of COVID-19 on autonomic
function and the implications for health-related quality of life, emphasizing the
importance of further studies and targeted healthcare responses to manage these
conditions effectively.
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Evidence in Context
• Many long COVID patients develop Postural
Orthostatic Tachycardia Syndrome (POTS)
and other autonomic dysfunctions. •
Symptoms include tachycardia and fatigue,
with diagnostic challenges due to symptom
overlap. • Not all patients show clear POTS,
complicating management. • Advocates for
specialized clinics and healthcare system
adaptations. • Emphasizes the need for
further research to improve understanding
and treatment.
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Abstract
The prevalence of autonomic dysfunction, including postural orthostatic
tachycardia syndrome (POTS), in patients with long COVID is significant.
Studies have shown that a high proportion of long COVID patients develop
POTS, with symptoms such as tachycardia, orthostatic intolerance, fatigue,
and cognitive impairment. Autonomic testing in long COVID patients revealed
that a considerable number exhibited autonomic dysfunction, with some
showing abnormal results affecting parasympathetic cardiac function.
Additionally, the majority of long COVID patients did not display specific
evidence of POTS or other clear autonomic dysfunction, with only a small
percentage meeting the criteria for POTS diagnosis. These findings highlight
the importance of evaluating autonomic symptoms and dysfunction, including
POTS, in patients with long COVID to guide appropriate management
strategies for improved health outcomes. This article explores various aspects
of these conditions, focusing on understanding POTS and related autonomic
dysfunctions, their management, and the implications for future healthcare.
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Understanding POTS and Related Autonomic Dysfunctions
POTS is a medical condition characterized by an abnormal elevation in heart rate when transitioning
to a standing position and is often accompanied by a range of symptoms including dizziness,
fatigue, and heart palpitations. Its prevalence worldwide is not well established with estimates
ranging from 0.2% to 1% affecting mostly young adults and women [2]. POTS has been shown to
significantly affect Health-related Quality of life including problems with usual activities, pain and
discomfort, mobility, sports, standing, anxiety and depression, and self-care [3,4]. Research shows
that POTS and other autonomic dysfunctions have become more common following COVID-19 [3],
suggesting a direct correlation between the virus and lasting autonomic issues. These conditions
reflect a dysfunction of the autonomic nervous system, which controls autonomic processes like
heart rate and blood pressure.

The COVID Connection: Pathophysiology and Prevalence

Several studies, such as Allendes et al [4] and El-Rhermoul et al [1], indicate that autonomic
dysfunction may result from the body's response to the SARS-CoV-2 virus. These responses could
involve direct viral damage to autonomic nervous pathways or secondary immune-mediated
mechanisms. For instance, Gómez-Moyano et al [5] discuss the occurrence of POTS following
COVID-19 infection and even post-vaccination, emphasizing the role of the immune system in
triggering these dysfunctions.

The prevalence of these conditions is alarmingly high among long COVID patients. Seeley et al [3].
reported a significant incidence of autonomic dysfunction among such individuals, which has
substantial implications for management and healthcare planning. Table 1 summarizes important
studies examining the link between COVID-19 and autonomic dysfunctions. This high prevalence
underscores the need for healthcare systems to adapt and prepare for a new wave of patients
experiencing these debilitating symptoms. Figure 1 provides a visual overview of the lasting
autonomic dysfunctions associated with COVID-19, including cardiovascular problems like
tachycardia and palpitations, neurological symptoms such as dizziness, fatigue, headaches, and
vascular issues, notably a drop in blood pressure when standing.

Figure 1: The long-term autonomic effects of COVID-19 on cardiovascular, neurological,
and vascular systems
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Diagnostic and Management Challenges

The diagnosis of POTS and related autonomic dysfunctions is challenging. The condition's symptoms
are often subjective and can overlap with those of other disorders, leading to underdiagnosis or
misdiagnosis. Hupin et al [6] highlight the diagnostic value of 24-hour ECG recording in identifying
autonomic dysfunction in long COVID patients, suggesting that more sophisticated diagnostic tools
may be necessary to diagnose and manage these conditions accurately.

Management of POTS involves a multifaceted approach, including lifestyle changes, medication,
and, in some cases, physical therapy. However, symptoms and responses to treatment vary,
making management highly individualized. The literature suggests a growing need for tailored
therapeutic strategies that address both autonomic symptoms and underlying causes of COVID-19.

Implications for Future Healthcare

The emergence of POTS and other autonomic dysfunctions as post-COVID conditions suggests
several implications for future healthcare [3]. First, healthcare providers need to be more aware
and educated about these conditions. Early recognition and appropriate management can
significantly improve patient outcomes.

Secondly, healthcare systems must adjust in order to cater to the enduring requirements of
individuals who have survived COVID-19. This encompasses the establishment of dedicated clinics
and services as well as the undertaking of research on efficacious treatments. Moreover, the
potential increase in healthcare demand due to these chronic conditions could strain already
burdened healthcare systems, necessitating efficient resource allocation and perhaps even
rethinking healthcare delivery models.

Lastly, the unclear mechanism of COVID-19 and POTS poses a significant challenge in managing
and preventing these conditions in affected patients. Therefore, it is essential to investigate the
underlying mechanisms and pathophysiology to understand their pathways and identify potential
modifications to reduce their incidence.

Conclusion
As the world continues to recover from COVID-19, it is crucial not to overlook the secondary health
crises emerging in its wake, such as POTS and related autonomic dysfunctions. The documents
reviewed provide compelling evidence of the link between COVID-19 and these conditions,
highlighting a pressing need for comprehensive strategies to diagnose, manage, and mitigate the
impact of these disorders. Only with a proactive and informed approach can we hope to address the
complexities of post-COVID healthcare challenges effectively.

Table 1: Summary of Key studies on COVID-19 and Autonomic Dysfunctions

Study Characteristics Key findings

Seeley et al.,
(2023)[3]

In this study, the extent of dysautonomia among
individuals experiencing post-acute sequelae of
COVID-19 (PASC) was not compared with
individuals with POTS and individuals in good
health.

·  PASC and POTS exhibited a decrease in
respiratory sinus arrhythmia.

·  The prevalence of POTS was notable within
individuals experiencing post-acute sequelae of
SARS-CoV-2 (PASC), leading to a decline in Health-
related Quality of Life (HrQoL).

Hupin et al., (2023)
[6]

An examination of 24-hour ECG recordings from
a group of individuals identified the existence of
autonomic dysfunction in patients diagnosed
with POTS in contrast to those who did not have
POTS.

·  LC patients with POTS exhibited a reduction in
HRV parameters.

·  LC patients with POTS demonstrated an increase
in the number of HR spikes.

Bryarly et al.,
(2023) [7]

The authors examined autonomic symptoms,
their degree of severity, and quantifiable
indicators of autonomic performance in
individuals afflicted with post-COVID syndrome.
These include fatigue, orthostatic intolerance,
cognitive dysfunction, and syncope.

·  The majority of individuals with long-COVID
exhibited either normal results in autonomic
function tests or presented with mild abnormalities.

·  Merely 12% of long-COVID patients showed test
results that were indicative of POTS.
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Zanini et al., (2023)
[8]

The Schirmer test and Valsalva test were
employed to assess parasympathetic cardiac
function in individuals with SARS-CoV-2
infection.

·  37.5% of individuals with persistent symptoms
following COVID-19 infection exhibited autonomic
function test outcomes irregularities.

·  The average Valsalva score demonstrated a
notable decrease in patients compared to the control
group.

Fleischer et al.,
(2023) [9]

In this study, the authors assessed
cardiovascular autonomic (CAN) function in a
cross-sectional analysis involving 47 adults
suffering from long COVID-19. Among them, 21
individuals had type 2 diabetes mellitus (T2DM)
with a mean age of 61 years, 43% being
women, and a mean A1c level of 6.2%. The
study also included a comparison with
individuals having T2DM but not affected by
COVID-19.

·  COVID-19 worsens cardiac autonomic
neuropathy in patients with a diagnosis of type 2
diabetes mellitus.

·  COVID-19 affects cardiac autonomic neuropathy
in individuals without type 2 diabetes mellitus in a
comparable manner to those with the condition.

El-Rhermoul et al.,
(2023) [1]

Orthostatic intolerance and several other
syndromes of autonomic dysfunction are
identified as distinct groups of symptoms within
Long Covid. Furthermore, a variety of
autoantibodies are detected in both autonomic
disorders related to Covid and those unrelated to
Covid, indicating the existence of a possible
autoimmune mechanism.

·  Several autoantibodies have been identified in
individuals with Long Covid and POTS.

·  An autoimmune connection has been proposed,
although the precise significance remains uncertain.

Isaac et al., (2023)
[10]

The author discussed the results of the Lean Test
(NLT) conducted by the National Aeronautics and
Space Administration (NASA) and juxtapose
these results with the symptoms of LC as
documented in the C19-YRS.

·  Evidence of orthostatic intolerance in individuals
with Long COVID has been observed.

·  The reported symptoms show a lack of
correlation with the results obtained from the NASA
Lean Test.

Allendes et al.,
(2023)[4]

In the present article, the authors focus on the
enduring cardiovascular and autonomic
consequences that manifest after an individual
contracting COVID-19. Furthermore, they delve
into the possibilities both traditional and
innovative cardiovascular rehabilitation schemes
present in addressing the prolonged health
issues that endure/emerge after the usual
recuperation timeframe.

·  Prolonged COVID-19 has been associated with
cardiovascular consequences and disturbances in
autonomic regulation.

·  Participation in cardiac rehabilitation initiatives
could potentially enhance results among individuals
with persistent COVID-19 symptoms.

Minhas et al.,
(2023)[11]

A 53-year-old female individual received a
diagnosis of POTS after a comprehensive
autoimmune evaluation. This patient also had a
history of being in the recovery phase after a
long COVID 19 infection.

·  POTS is associated with autonomic dysfunction
following a COVID-19 infection.

·  The treatment regimen consists of modifications
in lifestyle and the administration of pharmaceutical
agents, yielding favourable outcomes.

Hira et al., (2023)
[12]

The authors analyzed the enduring or fleeting
nature of autonomic irregularities noted in
patients post a COVID-19 infection. This inquiry
involved assessing hemodynamic parameters
during the initial evaluation and subsequent
follow-up visits.

·  Autonomic dysregulation continues to manifest in
individuals experiencing Post-Acute Sequelae of
COVID-19.

·  The prevailing abnormalities often encountered
include Initial Orthostatic Hypotension (IOH) POTS.
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