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ABSTRACT. Coronavirus disease 2019 (COVID-19) is caused by severe acute respiratory
syndrome coronavirus 2. We report a case of new-onset postural orthostatic tachycardia syndrome
in an otherwise healthy female patient following COVID-19 infection. The patient presented with

fatigue, orthostatic palpitations, dizziness, and presyncope. She underwent head-up tilt-table
testing and the findings were suggestive of postural orthostatic tachycardia syndrome.
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Introduction

Coronavirus disease 2019 (COVID-19) is caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).!
First reported in Wuhan, China in late 2019, the virus has
spread worldwide and triggered a global pandemic.! As
of early August 2020, almost 4.9 million patients have
been diagnosed with COVID-19 in the United States and
approximately 160,000 reported deaths attributed to the
condition have occurred nationwide.

Although COVID-19 primarily affects the lungs, patients
may have multiorgan system involvement with serious
clinical outcomes.>* We report a case of postural ortho-
static tachycardia syndrome (POTS) in an otherwise
healthy female after COVID-19 infection.
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POTS is a heterogeneous group of disorders resulting in a
similar physiological state of orthostatic tachycardia and
symptoms of fatigue, headache, dizziness, visual distur-
bances, and presyncope.>”

Although the mechanisms for the development of POTS
are not well-understood, patients with POTS often report
experiencing a trigger such as a viral illness, electrical
injury, lightning injury, gastric bypass surgery, or trau-
matic brain injury weeks to months prior to the onset of
symptoms.>”

Case presentation

A 36-year-old otherwise healthy female presented with
fever, fatigue, and shortness of breath. Given the global
pandemic of COVID-19, she underwent SARS-CoV-2
viral serology testing, which yielded a positive result.
She showed minimal symptoms and normal oxygen
saturation as measured by a pulse oximeter. She was
asked to self-quarantine and manage her symptoms with
antipyretics and to report to the emergency room if her
symptoms worsened. Ultimately, she felt better within a
few days. Three to four weeks after being diagnosed with
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POTS Following COVID-19 Infection

Table 1: HUTT Test Findings

Time Heart Rate BP Pulse Oximetry Symptoms
0 min 88 bpm 120/65 mmHg | 98% None
5 min 110 bpm 115/70 mmHg | 97% Dizziness
8 min (tilt was terminated) | 129 bpm 110/70 mmHg | 99% Dizziness, palpitations,
and a feeling that she
was going to pass out

COVID-19, however, she began experiencing fatigue,
headache, dizziness, chest pain, and palpitations, espe-
cially while getting up from the sitting position. She fol-
lowed up with her primary care physician, who repeated
the SARS-CoV-2 serology assessment, which yielded a
negative result. As she was experiencing orthostatic pal-
pitations and chest pain, she underwent electrocardiog-
raphy, which showed sinus rhythm and a heart rate of
84 bpm, with no ischemic changes. A follow-up stress
test and transthoracic echocardiography showed normal
results. She also underwent brain magnetic resonance
imaging for her dizziness and the result was normal as
well. Her event monitor only showed episodes of sinus
tachycardia.

Further examination in the physician’s office revealed
a sitting heart rate of 86 bpm and blood pressure of
115/65 mmHg. Upon standing, however, her heart rate
was 115 bpm and her blood pressure was 105/70 mmHg.
She had normal cardiovascular, respiratory, gastrointes-
tinal, and neurological examination results. Because of
her orthostatic increase in heart rate, she underwent
head-up tilt-table (HUTT) testing. The findings of her
HUTT examination are shown in Table 1 and were
suggestive of POTS. She did not need isoproterenol or
sublingual nitrate as she met criteria for POTS within
nine minutes of upright tilt. Her clinical symptoms and
the HUTT findings were consistent with the diagnosis
of POTS. We suggested increased salt and water intake.
In addition, the patient was given oral ivabradine 5 mg
twice a day, which resulted in both subjective sympto-
matic improvement in orthostatic symptoms and tachy-
cardia as documented during one of her follow-up vis-
its, with a maximum increase in heart rate from 78 bpm
to 90 bpm.

Discussion

COVID-19 infection primarily affects the lungs; however,
there is increasing evidence that it can involve multiple
organs including from the cardiovascular, neurolog-
ical, and renal systems.'*% Some case reports of auto-
nomic dysfunction presenting as sinus tachycardia, epi-
sodic sinus bradycardia, and sinus pauses in patients
with COVID-19 infection have been published to date.
Notably, these manifestations are usually seen in acutely
sick COVID-19 patients.'!!

There are also reports of cardiac involvement that persist
in the recovery phase as well. In a recent study of car-
diac magnetic resonance imaging in recovered COVID-19
patients, almost 78% had cardiac involvement and 60%
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had ongoing myocardial inflammation independent of
the pre-existing condition.!?

POTS usually affects young women of childbearing age
and presents with symptoms of orthostatic tachycardia
or palpitations; dizziness; chest pain; headache; fatigue;
visual disturbances; and, rarely, presyncope and syn-
cope. Usually, patients will report the occurrence of a
triggering event weeks to months before the onset of
POTS symptoms.>” These triggering events may include
a viral illness, trauma, pregnancy, electrical or lighting
injury, or bariatric surgery. There are reports suggesting
that POTS may be an autoimmune disorder.”*"® In one
study, POTS patients had elevated levels of autoantibod-
ies that cross-reacted with beta and muscarinic receptors
and resulted in tachycardia.’® POTS is usually diagnosed
through a good history evaluation, physical examination,
and review of the heart rate and blood pressure in sitting
and standing positions. HUTT may help in difficult clin-
ical scenarios but is mostly used to confirm the clinical
diagnosis. A protocol used for tilt-table testing includes
a 70° baseline upright tilt for a period of 20 minutes to
30 minutes with continuous heart-rate and blood-pres-
sure monitoring. At our institution, we apply sublin-
gual nitroglycerine 0.4 mg in the provocative phase of
the tilt-table test if required. Patients are diagnosed with
POTS if they have symptoms of orthostatic intolerance
accompanied by a reproducible heart rate increase of at
least 30 bpm or an absolute heart rate of more than 120
bpm that occurs in the first 10 minutes of assuming an
upright posture or while on a tilt table.>”

Our patient recovered from an acute COVID-19 infection
and, three weeks to four weeks later, she began experi-
encing symptoms of fatigue, orthostatic palpitations,
chest pain, lightheadedness, headache, and presyn-
cope. The exact mechanism of post-COVID-19 POTS is
unknown and, at best, speculative at this time. Given the
lag period of a few weeks between the COVID-19 infec-
tion and the onset of POTS symptoms, autoimmunity is
a likely mechanism. However, our patient was not tested
for autoantibodies cross-reacting with other receptors
such as beta or muscarinic receptors. It is possible that
anti-SARS-CoV-2 antibodies may cross-react with the
receptors in the ganglia, as has been proposed in earlier
studies considering the autoimmune basis for POTS."3-17
Unfortunately, the patient was not tested for anti-SARS-
CoV-2 antibodies.

Treatment protocols for POTS have been described
in detail previously>” Existing protocols include
increased intake rates of dietary fluids and salt, physical
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counter-maneuvers, and aerobic/resistance training. If
these therapies are ineffective, pharmacotherapy options
including fludrocortisone, midodrine, pyridostigmine,
and ivabradine are trialed. It is not uncommon for these
patients to need multiple medications to achieve the con-
trol of symptoms. In our patient, the dominant symptom
was orthostatic palpitation and ivabradine, a selective
sodium (funny current) inhibitor, was prescribed to be
taken together with increased water and salt intake. On
follow-up, she demonstrated improvement in orthos-
tatic tachycardia but continued to experience fatigue and
the occasional headache. Physicians need to be aware
that POTS may be a late complication of COVID-19 and
it is important to make a correct diagnosis so that these
patients may receive appropriate treatment.

Conclusion

Autonomic dysfunction presenting as POTS can be a
delayed manifestation of COVID-19 infection. A high
index of suspicion in post-COVID-19 patients who pres-
ent with orthostatic symptoms may lead to proper diag-
nosis and treatment in such patients.

References

1. Clerkin K], Fried JA, Raikhelkar ], et al. World Health
Organization Director-General’s opening remarks at the
media briefing on COVID-19 March 11, 2020. Available at:
https:/ /www.who.int/dg/speeches/detail /who-director-
general-s-opening-remarks-at-the-media-briefing-on-covid-
19---11-march-2020. Accessed July 15, 2020.

2. Clerkin KJ, Fried JA, Raikhelkar J, et al. Coronavirus disease
2019 (COVID-19) and cardiovascular disease. Circulation.
2020;141(20):1648-1655.

3. Yu CM, Wong RS, Wu EB, et al. Cardiovascular complica-
tions of severe acute respiratory syndrome. Postgrad Med ].
2006;82(964):140-144.

4. Zheng YY, Ma YT, Zhang JY, Xie X. COVID-19 and the cardio-
vascular system. Nat Rev Cardiol. 2020;17(5):259-260.

4304

10.

11.

12.

13.

14.

15.

16.

17.

K. Kanjwal, S. Jamal, A. Kichloo, et al.

. Grubb BP. Dysautonomic (orthostatic) syncope. In: Grubb

BP, Olshansky B, eds. Syncope: Mechanisms and Management.
Malden, MA: Blackwell Publishing; 2005: 72-91.

. Grubb BP. Neurocardiogenic syncope. In: Grubb BP,

Olshansky B, eds. Syncope: Mechanisms and Management.
Malden, MA: Blackwell Publishing; 2005: 47-71.

. Grubb BP. Neurocardiogenic syncope and related disorders

of orthostatic intolerance. Circulation. 2005;111(22):2997-3006.

. Guilmot A, Maldonado Slootjes S, et al. Immune-

mediated neurological syndromes in SARS-CoV-2-
infected patients. | Neurol. 2020;1-7 [published online
ahead of print, 2020 Jul 30].

. Asgharpour M, Zare E, Mubarak M, Alirezaei A. COVID-

19 and kidney disease: update on epidemiology, clinical
manifestations, pathophysiology and management. | Coll
Physicians Surg Pak. 2020;30(6):19-25.

Peigh G, Leya MV, Baman JR, Cantey EP, Knight BP,
Flaherty JD. Novel coronavirus 19 (COVID-19) associated
sinus node dysfunction: a case series. Eur Heart ] Case Rep.
2020:ytaal32.

Cimino G, Pascariello G, Bernardi N, et al. Sinus node
dysfunction in a young patient with COVID-19. ] Am Coll
Cardiol Case Rep. 2020;2(9):1240-1244.

Puntmann VO, Carerj ML, Wieters I, et al. Outcomes of
cardiovascular magnetic resonance imaging in patients
recently recovered from coronavirus disease 2019 (COVID-
19). JAMA Cardiol. 2020:€203557 [published online ahead of
print, 2020 Jul 27].

Jacob G, Costa F, Shannon JR, et al. The neuropathic postural
tachycardia syndrome. N Engl ] Med. 2000;343(14):1008-1014.
Vernino S, Low PA, Fealey RD, Stewart JD, Farrugia G,
Lennon VA. Autoantibodies to ganglionic acetylcholine
receptors in autoimmune autonomic neuropathies. N Engl |
Med. 2000;343(12):847-855.

Li H, Yu X, Liles C, et al. Autoimmune basis for postural
tachycardia syndrome. | Am Heart Assoc. 2014;3(1):e000755.
Gunning W, Kvale H, Kramer P, Karabin, Grubb BP. Postural
orthostatic tachycardia syndrome is associated with ele-
vated G-protein coupled receptor autoantibodies. | Am
Heart Assoc. 2019;8(18):e013602.

Ruzieh M, Batizy L, Dasa O, Oostra C, Grubb BP. The role of
autoantibodies in the syndromes of orthostatic intolerance.
Scand Cardiovasc J. 2017;51(5):243-247.

The Journal of Innovations in Cardiac Rhythm Management, November 2020



