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Abstract
COVID-19 is a global pandemic that has had a devastating effect on the health and economy of much of human civilization. 
While the acute impacts of COVID-19 were the initial focus of concern, it is becoming clear that in the wake of COVID-
19, many patients are developing chronic symptoms that have been called Long-COVID. Some of the symptoms and signs 
include those of postural tachycardia syndrome (POTS). Understanding and managing long-COVID POTS will require a 
significant infusion of health care resources and a significant additional research investment. In this document from the 
American Autonomic Society, we outline the scope of the problem, and the resources and research needed to properly address 
the impact of Long-COVID POTS.
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Statement of the problem

The novel coronavirus (SARS-CoV-2) emerged in Wuhan, 
China, in late 2019. It quickly became a pandemic, signifi-
cantly impacting health and the economy worldwide [1, 2]. 
As of March 8, 2021, there have been over 116,000,000 
cases of COVID-19 (the disease caused by SARS-CoV-2), 
and almost 2,600,000 deaths attributed to COVID-19 world-
wide [3]. This health care crisis has imposed an unprec-
edented strain on society in general, and in particular has 
challenged the ability of health care organizations to provide 

adequate care, including to non-COVID-19 patients. While 
the acute illness has rightly been the initial focus of medical 
attention, it is now clear that some patients are left with a 
constellation of ongoing symptoms even after resolution of 
the acute illness. These ongoing symptoms have been termed 
Long-COVID, "post-acute COVID syndrome” (PACS), 
"post-acute sequelae of SARS-CoV-2 syndrome" (PASC), 
“post-COVID syndrome” or “long-haul COVID”. The pur-
pose of this statement from the American Autonomic Soci-
ety is to provide a statement of need to guide physicians, 
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health systems, researchers and research funding agencies 
about the impact of Long-COVID POTS.

The United Kingdom National Institute for Health and 
Care Excellence (NICE) [4] has defined various sympto-
matic phases of COVID-19. These include:

• “Acute COVID-19” which includes signs and symptoms 
up to 4 weeks following onset of illness

• “Ongoing symptomatic COVID-19” for signs and symp-
toms of COVID-19 from 4 to 12 weeks after the onset of 
illness

• “Post-COVID-19 syndrome” for signs and symptoms 
that develop during or after an infection consistent 
with COVID-19, continue for > 12 weeks and are not 
explained by an alternative diagnosis

• “Long-COVID” that includes both ongoing symptomatic 
COVID-19 (from 4 to 12 weeks) and post-COVID-19 
syndrome (12 weeks or more).

Long‑COVID POTS

Commonly described symptoms of Long-COVID include 
some combination of breathlessness, palpitation, chest 
discomfort, fatigue, pain, cognitive impairment (“brain 
fog”), sleep disturbance, orthostatic intolerance, peripheral 
neuropathy symptoms (pins and needles, and numbness), 
abdominal discomfort, nausea, diarrhea, joint and muscle 
pains, symptoms of anxiety or depression, skin rashes, sore 
throat, headache, earache and tinnitus [4, 5]. These symp-
toms, when combined with excessive orthostatic tachycar-
dia, can lead to a diagnosis of postural tachycardia syn-
drome (POTS) post-COVID-19 [6]. Recently, a number of 
case reports have been published describing patients who 
developed POTS following a SARS-CoV-2 infection [7–9]. 
Anecdotal preliminary information from personal communi-
cations with autonomic clinics in the USA, UK and Canada 
suggest an increased incidence of POTS, with independent 
articles in the Wall Street Journal [10], The New York Times 
[11], and The Atlantic [12]. The diagnosis of POTS requires 
excessive orthostatic tachycardia (heart rate increase of > 30 
beats per minutes in adults [> 40 beats per minute in patients 
age 12–19 years] within 10 minutes of assuming upright 
posture) in the absence of orthostatic hypotension, with 
associated symptoms of orthostatic intolerance, for at least 
3 months [13]. Therefore, if related to COVID-19, these 
patients would be in the “post-COVID-19 syndrome” win-
dow (> 12 weeks post-infection) and termed “Long-COVID 
POTS”.

Health system impacts of Long‑COVID POTS

The number of physicians familiar with the care of POTS 
is insufficient for the existing (pre-COVID-19) patient 
volume. The waiting lists in tertiary care clinics with 
this expertise can be 6–12 months or longer, leading to 
long delays in diagnosis and treatment [14]. Multidisci-
plinary integrated clinical care is rarely available, even 
though symptoms in these patients cross over into multiple 
specialties.

Anecdotal experience reported in personal communica-
tions (Dr. Tae H Chung from Johns Hopkins University 
School of Medicine and Dr. Brent P Goodman from the 
Mayo Clinic in Arizona) indicates an increase in the num-
ber of patients referred to autonomic specialty clinics, and 
this is likely to increase as the full impacts of COVID-19 
are realized. In order to properly care for these patients, 
more clinical resources will be needed. This will require 
increased infrastructure to improve throughput in the cur-
rent secondary and tertiary care referral clinics, including 
staff and testing capacity. In order to effectively handle 
this expected increased patient load, providers may have 
to start caring for these patients outside of the referral 
centers. Autonomic experts should share their expertise 
and management protocols to help patients and other pro-
viders, recognizing that this might evolve as knowledge 
about these conditions increases. These patients have com-
plicated medical conditions that will require longer visits 
and more allied health care personnel (including nurses, 
physiotherapists and psychologists) to deliver the needed 
care. In other words, it will not be possible to address the 
needs of this population without a commitment not just 
from the providers, but also hospitals and medical center 
administration.

Research opportunities to understand 
Long‑COVID POTS

There is much that is not known about Long-COVID 
POTS. While not exhaustive, the list includes:

1. Natural history of Long-COVID POTS. Is this a self-
limiting disorder that will resolve in several months, or 
one that will last for years?

2. Underlying pathophysiology of Long-COVID POTS. Are 
the symptoms related to specific inflammatory pathways 
or autoimmunity? Is low blood volume a feature? The 
renin–angiotensin–aldosterone system, which is critical 
in blood volume regulation, has been implicated in the 
acute SARS-CoV-2 viral penetration of human cells [15, 
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16]. Could there be renal impairment? Is cerebral blood 
flow affected by SARS-CoV-2 [17]? Could hypoxia 
from residual lung damage be present and contribute 
to cognitive impairment? Does a sensory or autonomic 
neuropathy develop following the acute illness? In addi-
tion, there is also increased incidence of acute motor 
and sensory axonal neuropathy (AMSAN) and acute 
demyelinating inflammatory demyelinating polyneu-
ropathy (AIDP) associated with COVID-19, both of 
which may have autonomic dysfunction as a compo-
nent [18, 19]. Long-COVID POTS may also represent 
a version of acute pan-dysautonomia which is typically 
post-infectious autonomic neuropathy similar to AIDP 
and AMSAN.

3. Are patients with Long-COVID POTS different from 
patients with POTS unrelated to COVID-19? While 
POTS is a heterogeneous condition, there is a signifi-
cant subgroup of patients who have reported their symp-
tom onset to occur shortly after a viral illness [14]. This 
raises the question as to whether the sudden increase 
in the clinical presentation of post-COVID-19 POTS is 
a phenomenon specific to the SARS-CoV-2 virus and 
COVID-19, or a more general post-viral response. In the 
latter case, the connection between POTS and COVID-
19 would be because SARS-CoV-2 is currently a com-
monly diagnosed virus, and not because of a unique 
mechanism of COVID-19 causing POTS. Do these 
patients have objective evidence of abnormalities on 
autonomic testing? Other objective pathophysiological 
abnormalities? Clarifying this question will have signifi-
cant implications for defining the optimal treatments for 
these patients.

4. Best treatments for Long-COVID POTS. We need to 
rapidly engage in studies to learn how to best treat these 
patients. Could exercise re-training be beneficial as it 
can be for some POTS patients [20, 21]? It may be that 
different subpopulations require different targeted treat-
ments, although this remains to be confirmed.

Research investments needed to understand 
Long‑COVID POTS

Federal funding initiatives designed to support a deeper 
comprehensive understanding of POTS are needed, in addi-
tion to the intentional investment in research to understand 
Long-COVID POTS [22]. In addition to the National Insti-
tutes of Health initiative and the Medical Research Council 
in the United Kingdom, we advocate for similar increases 
in research funding from the National Health and Medical 
Research Council in Australia, the Canadian Institutes of 
Health Research in Canada, and other leading research agen-
cies worldwide.

Conclusions

COVID-19 has had a massive acute effect on the world’s 
health and economy. While most people with COVID-19 
illness recover completely, others continue to experience 
chronic and diverse symptoms including autonomic mani-
festations. Addressing the patient needs of Long-COVID, 
and especially Long-COVID POTS, will take a significant 
investment of resources and funding, both for clinical care 
and research. It is imperative to act during this window of 
opportunity in hopes of reducing or shortening the burden 
of symptoms for these patients.
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