Notes: This is the third in a series of 5 blog posts about COVID-19 and Autonomic Dysfunction.
This a pre-publication release that will be featured in a major medical journal.
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COMMON P&S DYSFUNCTIONS CAUSED BY OXIDATIVE STRESS

The ability to simultaneously and (mathematically) independently measure P&S activity under

all conditions enables more information and additional abnormal responses [i] that have clinical

bearing on Dysautonomia symptoms and their therapy. For example a normal postural change or

stand response is depicted in Figure 1, Graph A. First the Parasympathetics decrease,

potentiating and minimizing the Sympathetic reaction required and then (second) the

Sympathetics increase. Lightheadedness due to Dysautonomia is arguably the most debilitating

1, and discussed below). Note multiple Dysautonomias may occur simultaneously.

Challenge Parasympathetic Excess (PE) is an abnormal increase in average Parasympathetic
activity during a Sympathetic stimulus (e.g., stress or exercise), including stand (Figure 1,
Graph C). Often the PE forces a secondary, excessive Sympathetic response (Sympathetic
Excess or SE) to such stimuli (Figure 1, Graph E). Typically, this is measured as high HR or
BP, and treatment responses are often unexpected. Often the HR or BP increases or becomes
difficult to manage. This is due to the SE being a secondary response, and possibly
compensatory for the underlying Sympathetic Withdrawal (SW) masked by the PE [i]. PE
affects brain profusion by effecting circulation throughout the cardiovascular system. Figure
1, Graph D, shows an example of PE with SW (a description of SW is below). [i]

Head-up postural change (stand) SE (Figure 1, Graph F) is a beta-adrenergic response and is
associated with (pre-clinical) Syncope. The Sympathetic response to stand is compared with
two other responses: 1) the average resting baseline response and 2) peak (instantaneous)
Valsalva response. For the resting response (1), it is well known that the stand Sympathetic

response should be higher than at rest, but not too high. The normal range is a 10% to 500%



increase over the resting response [,Y,Y']. The responses depicted in Figure 1 are average
responses over the time period of the stimulus. Sometimes the clinical indications may be
averaged out and the instantaneous P&S responses need to be assessed (see Figure 2), such as
in comparison with the Valsalva response (2). SE may be documented as a peak Sympathetic
response to standing that is comparable to (Figure 2, Graph C), or greater than the peak
Sympathetic response to Valsalva (Figure 2, Graph B). Of course this makes no sense,
physiologically. The stand Sympathetic response should be significantly lower (< 1/3) than
the Sympathetic response to a series of short Valsalva maneuvers (Figure 2, Graph A) which
are known to be very significant Sympathetic challenges. (Note: Valsalva maneuvers > 20
seconds are well-known, and significant, Parasympathetic challenges. Valsalva maneuvers <
15 seconds are Sympathetic challenges.) Stand SE is a symptom of poor brain profusion due
to insufficient circulation caused by inappropriate autonomic control of the heart (\VVasovagal
or Neurogenic Syncope) or due to the heart itself (Cardiogenic Syncope). [i]

Head-up postural change (stand) Sympathetic Withdrawal (SW, Figure 1, Graph B) is an
alpha-adrenergic response and is associated with (pre-clinical) orthostatic dysfunction. Any
average decrease in Sympathetic activity with standing, as compared with rest is abnormal
and considered SW. SW may be accompanied by abnormal BP or abnormal HR responses
(e.g., Orthostatic Hypotension or POTS, respectively). Both PE and stand SE may mask SW.
In these cases a weak or abnormal BP response is often still recorded, or treatment of the PE
will unmask SW. SW may also present with PE (Figure 1, Graph D). SW affects brain
profusion by causing blood volume to shift to the lower extremities, reducing cardiac output

and therefore, circulation to the brain. This may lead to hypertension (high systolic BP) as a



compensatory mechanism to prevent brain hypoperfusion. It may also be associated with
poor cardiac perfusion (low diastolic BP) and, if prolonged, may lead to heart failure. [i]
Autonomically mediated cardiac arrhythmia (see Figure 3 for an example), including Sinus
Arrhythmia, is contra-indicated for heart beat interval analyses, and therefore, contra-
indicated for most ANS monitors or measurement devices. With the addition of Respiratory
Activity signal analyses to the heart beat interval analyses, more information is available to
measure the P&S signals in the “noise” of the arrhythmia. The typical arrhythmia that is
associated with P&S dysfunction is Sinus Arrhythmia, which may be described as a normal
EKG waveform (a normal heart beat) that occurs with abnormal timing (due to an abnormal
P or S input to the heart). As a result, autonomically mediated cardiac arrhythmia may be

perceived as “skipped-beats” or “rapid-beats” or, in general, palpitations.
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Figure I: Sample head-up. postural change (stand) response plots demonstrating normal and
abnormal responses. See text for details [4].
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Figure 2: Sample normal (top) and
abnormal (middle and bottom) trends

plots. The abnormal plots demonstrate
instantaneous sympathetic excess (SE).
Instantaneous SE is also associated with
possible (pre-) Syncope. See text for
details.
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ABBREVIATIONS

ALA Alpha-Lipoic Acid

ANS Autonomic Nervous System

CoQ10 Co-enzyme Q10

COVID-19 Coronavirus (SARS-CoV-2)

P&S Parasympathetic and Sympathetic

PE Parasympathetic Excess

POTS Postural Orthostatic Tachycardia Syndrome
SE Sympathetic Excess

SW Sympathetic Withdrawal
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