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Abstract

While most persons with COVID-19 recover and return to normal health, some patients can have symptoms that can last for weeks

or even months after recovery from acute illness. We describe an Afro Caribbean patient with symptoms of ‘long COVID’, and we posit

that this condition may be related to a virus- or immune-mediated disruption of the autonomic nervous system resulting in a Vaso

Vagal Syncope.
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Introduction

The SARS-CoV-2 (COVID-19) pandemic has caused unprec-
edented morbidity, mortality and disruption across the world. Fol-
lowing the initial phase, healthcare services are focusing now on
controlling new cases and planning rehabilitation strategies. ‘Post-
acute COVID [1] refers to persistent symptoms 3 weeks after COV-
ID-19 infection, while ‘Chronic COVID’ describes symptoms lasting
more than 12 weeks [2]. Several months on from the declaration of
the COVID-19 pandemic, new symptom patterns and syndromes
such as ‘long COVID’ are emerging. Some of these patterns may
be explained by autonomic instability and may result from decon-
ditioning, hypovolemia or immune- or virus-mediated neuropathy.
Orthostatic intolerance (OI) syndromes include orthostatic hypo-
tension (OH), vasovagal syncope (VVS) and postural orthostatic
tachycardia (POTS) have started being reported [3]. We report the
case of a 50-year-old Afro Caribbean man with multiple comorbidi-

ties and recurrent episodes of extreme fatigue, headache, recurrent
chest pain, dizziness, Blood Pressure instability, general weakness
after standing and finally three episodes of Syncope after 16 weeks
of having a Positive Test for Covid-19. Clinicians must be aware that
prompt and correct diagnosis of this autonomic dysfunction with

careful management are essential for recovery.

Case Presentation

A 50-year-old Afro Caribbean male with past medical history
of hypertension, hyperlipidemia, obesity, sleep disorder, cervical
spondylosis, and 1 vessel coronary artery disease treated with
PCI (June 2020). His regular therapy included Losartan 100 mg
0.D., Nebivolol 5 mg 0.D., Clopidogrel 75 mg 0.D., Atorvastatin 40
mg 0.D. On August 2020 he tested positive for COVID-19 and he
showed minimal viral infection symptoms so he was asked to self-

quarantine and manage his symptoms at home. Approximately 16
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weeks after recovery (January 12%, 2021) he presented to our HIC
outpatient clinic for a follow-up visit reporting recent recurrent
(three) syncopal episodes for 1 week. The syncopal episodes were
preceded by a prodromal of light-headedness and tunnel vision.
These were witnessed and lasted 10 seconds to 1 minute and usu-
ally occurred after standing for short periods of time (less than 5
minutes). He also has been complaining of severe headaches, diz-
ziness, low blood pressure, frequent dehydration, extreme fatigue
and general weakness on standing. Of note, at one point, our pa-
tient could not stand for more than 5-10 minutes because of dizzi-
ness and a sense of weakness. When seen at in our office his BP was
mildly elevated at 154/84 mmHg and HR of 82 bpm was recorded,
otherwise his general Physical Exam was unremarkable. His ECG
showed Normal sinus Rhythm and no evidence of acute ischemia.
ectopy or arrhythmias The Echocardiogram showed normal bi-ven-
tricular systolic function with an Ejection Fraction of 65%, Grade
1(mild) diastolic dysfunction but no significant structure cardiac
abnormalities. A Stress Echocardiogram was done which was nega-
tive for exercise -induced ischemia or LV dilatation. A 24hr Holter
ECG was negative for arrhythmias. His Ambulatory Blood Pressure
Monitoring (24 hours showed a 24 hours average BP of 164.0/97.3
mmHg. Laboratory investigations showed a mildly elevated serum
creatinine of 129 umol/L (Normal range 64 - 111 umol/L) but nor-
mal complete blood count, cardiac enzymes, electrolytes, lipid pro-

file. A CT Brain Scan was reported initially normal.

Head-up tilt table (HUTT) testing (Figure 1)

The patient did not need sublingual nitrate as he met criteria
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for positive Test within 29 minutes of upright Tilt. The Maximum
recorded BP was 169/95 mmHg at minute 1, and the lowest re-
corded BP was 88/63 mmHg occurring at: 29" min of testing. Re-
garding the Heart rate monitoring recorded values, the maximum
recorded rate was 90 bpm occurring at: 16" min of testing and the
lowest recorded rate was 73bpm (a 27 bpm difference) occurring
at: 29 min of testing. Tilt Testing response: as seen in the figure
1, the HUTT test showed a blood pressure of 155/98mmHg and a
pulse rate of 80 beats/min at baseline while in the supine position.
His blood pressure remained stable until the minute 10" when
it began to decrease progressively for the next 10 minutes (Pre-
Syncopal Phase). A Pre syncopal increase in Diastolic Blood Pres-
sure and decrease in Pressure Pulse were also noted and finally his
Blood Pressure fell to 88/63mmHg at minute 29' into head upright
tilt. His heart rate however after an initial decrease to 78 bpm at
minute 4" it slowly increased gradually to 90 bpm (peak HR) at
16 minutes and also at 23 minutes respectively and then showed a
progressive decline to its lowest value of 65 bpm immediately af-
ter he experienced transitory loss of consciousness (TLOC) which
was preceded by symptoms of dizziness, tunnel vision and general
weakness. The HUTT Testing response was reported as positive
for VVS (reflex syncope, neutrally mediated hypotension) of mixed
type but predominantly vasodepressor Type (BP fell to 88 mmHg
) but associated with a 10 % drop in the Heart Rate at the time
of syncope.(from the peak of 90 bpm to 73 bpm) but it never fall
to less than 40 bpm or declining to complete asystole. Notably his
heart rate continued to falling immediately after Syncope to a nadir

of 65 bpm in the 31 minute.

Figure 1: Continuous heart rate (yellow line) and blood pressure (red line) monitoring during a head-up tilt table test from an afro

caribbean individual with long COVID and orthostatic intolerance (recurrent VVS) following COVID-19 infection in August 2020.
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Treatment and evolution

The patient was recommended that he should maintain a high
fluid and salt intake and his antihypertensives were modified. A
moderate improvement in his orthostatic symptoms was experi-
enced within two weeks he and was able to resume performing
most of his normal activities of daily living. He denied any further
episodes of presyncope or syncope and showed clear improvement
in his original symptoms of light-headedness, dizziness, fatigue).
His blood pressure remained relatively normalized. He however
continued to complain of severe headaches although these were

less severe than at the outset.

Discussion

We report a 50 years-old afro Caribbean male patient with mul-
tiple co morbidities who approximately 16 weeks after post CO-
VID-19 infection began experiencing fatigue, orthostatic dizziness,
recurrent chest pain, lightheadedness, severe headache, pre syn-
cope and finally three consecutive Syncope episodes and we posit
that this clinical symptoms might be consistent with Autonomic
Dysfunction associated with a Long COVID syndrome (“Chronic
COVID” in this case). The exact mechanism of post-COVID-19 Or-
thostatic Intolerance syndromes (VVS in this case) is unknown
and is suspected to be an autoimmune as well as an autonomic
nervous system disorder. It has been hypothesized that COVID-19
infection affects the autonomic nervous system [4]. The relation-
ship between autoimmunity provoked and autonomic dysfunc-
tion is complex: the well-documented cytokine response storm of
COVID-19 [5] results from sympathetic activation inducing proin-
flammatory cytokine release [6,7] Conversely, vagal stimulation
results in an anti-inflammatory responses [5], suggesting possible
therapeutic targets in the autonomic nervous system. Alternatively,
COVID-19 related autonomic dysfunction could be mediated by the
virus itself. Inmune-mediated neurological syndromes have been
described [8] It is also well established that autonomic disorders
such as OH and POTS are associated with autoantibodies [9], for
example to alpha or beta adrenoceptors and muscarinic receptors
[10-12]. Cohort studies describe commonly preceding infections in
POTS [13] as well as a link with autoimmune biomarkers and au-
toimmune disorders [14]. We speculate that might be an underly-
ing autoimmune component to the post-COVID syndrome that we
are reporting here. During the HUTT Testing our patient showed
a response of marked hypotension (vasodepressor response) and
inadequate slow heart rate (cardio inhibition response) that lead
to the TLOC. The pathophysiology links on an abnormal autonomic
response to orthostasis (standing up/upright tilt). It is known that
when a healthy person stands, blood pools in the pelvis and legs,

reducing venous return to the heart. This is detected by barore-
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ceptors in the heart and aorta, which respond by increasing sym-
pathetic neural and adrenergic tone (mediated by norepinephrine
and epinephrine respectively). This results in tachycardia (thus
compensating for reduced stroke volume) which in turn triggers
‘compensatory’ vasoconstriction in the splanchnic vascular bed
leading to increased venous return to the heart. On the other hand
in orthostatic intolerance (OI) the exaggerated release of epineph-
rine and norepinephrine causes pronounced tachycardia, which is
experienced as palpitations, breathlessness and chest pain ( which
are also common symptoms of long COVID’). The very high cat-
echolamine levels attained can also lead to paradoxical vasodilata-
tion, sympathetic activity withdrawal and vagal activation resulting
in hypotension, dizziness, sometimes bradycardia and ultimately
syncope [15-19]. In addition Postural orthostatic tachycardia syn-
drome (POTS) the most prevalent chronic cardiovascular dysauto-
nomia among young and middle-age individuals, predominantly
women, characterized by chronic orthostatic intolerance, abnor-
mal heart rate (HR) increase on standing, and deconditioning has
been postulated to have post-viral autoimmune activation as a pos-
sible etiology [20] and recently a Long-Haul Post-COVID-19 Symp-
toms Presenting as a Variant of Postural Orthostatic Tachycardia
Syndrome (POTS) has been reported for the Swedish researchers
[21] as major clinical centers in Sweden have witnessed an inflow
of patients with chronic symptoms (Postural lightheadedness/
vertigo, palpitations, dyspnea and fatigue) following initial outpa-
tient care for coronavirus disease-2019 (COVID-19) infection, sug-
gestive of postural orthostatic tachycardia syndrome. Thus, until
proved to the contrary we believe that our patient had an OI syn-
drome (recurrent VVS) as an unfortunate clinical manifestation of
“Long COVID".

Conclusion

In the acute phase, coronavirus disease-2019 (COVID-19)
causes multiple complications including pneumonia, respiratory
distress syndrome, liver injury, cardiac injury, and prothrombotic
coagulopathy. Although long-term consequences remain unknown
[22] the rationale, physiology and management strategies for Au-
tonomic dysfunction in ‘long COVID’ have begun to be considered
in the medical literature [23]. It is currently clear that even sev-
eral weeks or months of an acute infection caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) new symptom
patterns and syndromes which constitute the sub-acute or chronic
‘LONG COVID’ are emerging and that some of these clinical scener-
ies may be associated by secondary autonomic disorders. The basis
for these is probably multi factorial resulting from deconditioning,
hypovolemia and possible immune- or virus-mediated neuropathy.

As a clinicians we must be aware that promptly establishing the
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correct diagnosis of possible “Autonomic Dysfunction post COVID”

is essential for the improvement in quality of life for these patients.
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