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ABSTRACT 

The autonomic, specifically the Parasympathetic and Sympathetic (P&S), nervous system(s) 
control all systems and organs of the body.  Therefore, it should not be surprising that the P&S 
systems are possibly involved in many different conditions.  For example, a common 
misconception is that different diseases/disorders may have different autonomic dysfunction.  
They do not.  Different stages of these diseases/disorders may have different P&S dysfunction(s), 
but the progression of autonomic dysfunction is basically the same.  From an autonomic 
perspective, diseases and disorders may serve to accelerate the progression of autonomic 
dysfunction from normal to Peripheral Autonomic Neuropathy to Advanced Autonomic 
Dysfunction (similar to Diabetic Autonomic Neuropathy, if Diabetes) to end-stage, known as 
Cardiovascular Autonomic Neuropathy.  However, aging causes the same progression.  In other 
words, from a P&S perspective, disease and disorder serve to accelerate the aging process.  In 
this way, it is not surprising that various diseases or disorders have the same P&S “fingerprint” 
and treating the P&S dysfunctions in the same way (so long as the P&S treatments do not 
interfere with the primary treatments), leads to improved outcomes in different conditions.  Here 
we discuss the presentations and treatments of P&S dysfunction in Long-COVID, Post-
Traumatic Stress Disorder and Ehlers-Danlos Syndrome/Hypermobility Spectrum Disorder, 
Copyright:  © 2022 by the authors. Submitted for open access publication under the Journal of Individualized 
Medicine and Therapies, of the Society of Individualized Medicine and Therapies, Inc. 

INTRODUCTION 

The vast majority of Ehlers-Danlos 
Syndrome/Hypermobility Spectrum 
Disorder (EDSh) [‑ ,‑ ,‑ ], Post-Traumatic 1 2 3
Stress Disorder (PTSD) [‑ ], and post-4
Coronavirus-19 syndrome (aka., Long-
COVID) [‑ ,‑ ,‑ ] patients tested with P&S 5 6 7
Monitoring (aka., Cardio-Respiratory 
Monitoring [4]) present with P&S 
dysfunctions, primarily:  (1) 
Parasympathetic Excess (PE) and (2) 
Sympathetic Withdrawal (SW).  PE is an 
excessive Parasympathetic (Cholinergic) 

response to stress, even healthy stresses, 
which are Sympathetic (Adrenergic) 
challenges.  PE leads to inefficient cardiac 
function, vasodilation, poor cerebral 
perfusion, and poor perfusion of all 
structures above the heart.  SW is an 
abnormal alpha-adrenergic or α-Sympathetic 
response to positive head-up posture (e.g., 
Stand or tilt).  SW (an α-adrenergic 
insufficiency) causes the blood vessels that 
are innervated by those nerves to have 
significant dysfunction, known as 
Orthostatic dysfunction.  Orthostatic 
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dysfunction leads to blood pooling in the 
lower extremities and poor perfusion of the 
heart, brain, and all structures above the 
heart, including the arms.  Orthostatic 
dysfunction may result in Orthostatic 
Intolerance, Orthostatic Hypotension, or 
Postural Orthostatic Tachycardia Syndrome 
(POTS), depending on cardiac stroke 
volume and vascular health.  The poor 
perfusion due to either or both PE & SW 
may lead to some of the following:  fatigue, 
the tendency to feel faint, lightheadedness, 
sleep disturbance, memory and cognitive 
dysfunction, “brain fog”, frequent headache 
or migraine, poor wound healing, sweating 
abnormalities, temperature dysregulation 
(both response to heat or cold and abnormal 
sweat responses), unexplained arrhythmia 
(palpitations) and shortness of breath, 
unexplained seizure activity (Myoclonus – 
not Epilepsy, unless positive evidence from 
EEG), Cranial Nerve dysfunction (abnormal 
vision, auditory, vestibular, olfactory, taste, 
and facial sensations), and symptoms of 
depression-like or anxiety-like symptoms, 
ADD-/ADHD-/OCD-like symptoms, or 
exercise intolerance (see Figure 1). 

In addition to the symptoms listed for PE & 
SW combined, PE itself may also lead to 
upper and lower gastrointestinal motility 
abnormalities, urinary dysfunction (both 
incontinence and urgency), hormone 
dysregulation (first check Thyroid levels, 
then reproductive hormone levels, we find 
that supplemental growth hormones in 
adults adversely affect the P&S systems), 
auto-immune-like symptoms, or difficult to 
control BP, blood sugar, or weight.  In most 
of these instances, the poor perfusion, 
especially in the upright position, is 
responsible for, and can be associated with, 

palpitations, chest pain and shortness of 
breath, which are mistaken for serious 
cardiopulmonary abnormalities.  Similarly, 
the poor cerebral perfusion is responsible, 
and can be associated, with Anxiety, 
Depression, Anxiety/Depression disorders 
(e.g., Bipolar Disease), Attention disorders 
(e.g., ADD/ADHD), Obsessive disorders 
(e.g., OCD), other psychological disorders, 
and unexplained seizures and sensory 
deficits that may be mimicked by poor 
cerebral perfusion. 

Depression-like symptoms are due to 
hypoperfusion of the brain where the brain 
is underactive [‑ ].  The rest of the 8
psychological-like disorders are due to 
“adrenaline-storms” [‑ ] and other 9
neurological forms of cerebral hyperactivity 
that are meant to increase cerebral perfusion.  
Remember, damaged nerve responses are 
typically types of hyperactivity, before nerve 
healing or death.  P&S and end-organ 
testing, reassuring the patient of healthy 
organs, malfunctioning P&S nerves, and 
effective P&S treatment with properly set 
expectations is most important in addressing 
and embarking on a therapeutic algorithm 
individualized to the specific patient’s own 
physiologic needs. 

FROM DISORDER TO 
DYSAUTONOMIA 

Our recent work with Long-COVID [5,6], 
EDSh [1,2,3], as well as other conditions 
involving multiple systems, including:  
diabetes, hypertension, heart disease, 
infectious diseases, PTSD, Depression/
Anxiety, etc. [4] has shown that more 
information is needed; especially in these 
cases where the patient seems resistant to 
treatment or is difficult to manage and is on 
or near maximum therapy.  This information 
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has proven to be available through 
monitoring of the activity of the 
Parasympathetic and Sympathetic (P&S) 
nervous systems [3] (see Figure 1).  This is 
NOT the same as other available forms of 
Autonomic Nervous System monitoring 
which measure total ANS function, forcing 
assumption and approximation to 
hypothesize the activity of the two 
underlying P&S branches.  P&S monitoring 
provides mathematically independent and 
simultaneous measures of P&S activity, 
eliminating the assumptions and 
approximations.  Given that the P&S 
together coordinate to control and 
coordinate all systems and functions of the 
body, one or two P&S dysfunctions often 
explain many symptoms.  Further, treating 
these P&S dysfunctions often relieves the 
associated constellation of symptoms, 
reducing medication-load, the risks of 
polypharmacy improving quality of life and 
productivity, improving patient outcomes 
and reducing healthcare costs to the 
individual and the nation [‑ ,‑ ,‑ ,‑ ]. 10 11 12 13

We know that Figure 1 is complicated, but 
this is how complicated your patients may 
be.  Let us break it down.  Ultimately, what 
this Figure states is that most of the 
symptoms of complex patients [‑ ] may 14
arise from only one or two P&S 
dysfunctions.  In these cases, two (see insert 
below):  1) the Parasympathetic dysfunction 
Parasympathetic Excess (PE, a cholinergic 
response) and 2) the Sympathetic 
dysfunction Sympathetic Withdrawal (SW, 
an alpha-adrenergic or Sympathetic 
response).  By treating these P&S 
dysfunction, low-and-slow, other 
dysfunctions and symptoms are relieved.  
However, low-and-slow treatment takes 

time.  Therefore, in the meantime there are 
treatments for the symptoms and 
intermediary causes of symptoms that help 
to promote compliance and perseverance. 

  

Long-COVID, PTSD, and EDSh are 
selected as exemplar complex disorders 
from diverse areas of medicine, including 
Psychology.  Whether through (1) persistent 
trauma or stress (e.g., PTSD); (2) severe 
infection, trauma or stress (e.g., Long-
COVID); or (3) chronic disease, disorder, 
trauma or stress (e.g., EDSh), PE may result, 
for it is a protective mechanism, but 
abnormal in a chronic state.  PE may also 
lead to Vasovagal Syncope (which is known 
to be co-morbid with POTS in ⅓ to ½ of 
patients, depending on disease or disorder).  
Often, concurrently, whether directly due to 
whole body stressors or indirectly through 
disorders or diseases, Oxidative Stress 
(stress at the cellular level) presents and by 
damaging those Mitochondria in nerves, 
leads to SW which may lead to Orthostatic 
dysfunction (including POTS).  Relieving 
PE & SW at this point relieves or even 
prevents most other symptoms.  Again, PE 
& SW are treatable. 
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Central to Figure 1 and to the problem is 
Sympathetic Excess (SE, a beta-adrenergic 
or Sympathetic response – see insert below).  

 
SE is what most providers see as the primary 
dysfunction when testing or analyzing these 
complex patients.  SE may lead to high HR 
& BP, inflated and often chronic 
inflammation and histaminergic reactions, 
amplified pain and Anxiety-like symptoms, 
increased blood glucose, and Syncope 
including that it contributes to Vasovagal 
Syncope. 

Granted SE is noteworthy as it will lead to 
Major Adverse Cardiovascular Events 
(MACE), including heart attack and stroke.  
However, if treated as a primary dysfunction 
when it is a secondary dysfunction or worse 
when it is a compensatory mechanism, then 
the treatment only adds to the problem and 
may accelerate the onset of MACE.  The 
reason for this is that as a compensatory 
mechanism, the body uses SE to compensate 
for poor cerebral and possibly coronary 
perfusion due to SW & PE.  With treatment 
for SE on board, attempting to reduce SE, 
the body then has to defeat the treatment as 
well to restore perfusion; adding more 

stress. Relieving PE & SW will ultimately 
relieve SE, and in the meantime (remember 
relieving PE & SW requires low-and-slow 
treatment) gently treating the symptoms of 
SE is often protective as the nervous system 
is brought into proper balance, both at rest 
and in response to challenge. 

The remainder of Figure 1 lists symptoms, 
symptoms of P&S dysfunction, symptoms 
affecting the whole body, and all systems 
thereof. When a single trauma or chronic 
disease is affecting multiple systems, the 
P&S nervous system is implicated and a 
multi-system assessment should be 
considered.  This not only helps to diagnose 
and develop proper treatment plans (given 
how the various systems are affected and the 
individual patient’s history) but helps the 
provider to educate the patient as to how on 
trauma could cause so many, apparently 
disparate, disorders. 

SW causes blood to pool in the lower 
extremities.  As a result, SW leads to its own 
list of unique symptoms as shown in the 
insert below.  It also contributes to poor 
coronary perfusion and poor cerebral 
perfusion.  Blood pooling causes Orthostatic 
dysfunction, including POTS, Orthostatic 
Intolerance or Orthostatic Hypotension, 
depending on the HR or BP response.  SW 
also contributes to depression-like 
symptoms, which with a further drop in BP 
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may lead to anxiety-like symptoms.  Blood 

  

pooling also leads to poor peripheral 
circulation which may lead to poor wound 
healing and abnormal temperature control, 
including abnormal sweating.  Of course, 
poor coronary perfusion will exacerbate all 
other symptoms as well. 

PE also leads to its own unique set of 
symptoms (see insert below) and 

  

contributes to poor cerebral perfusion.  PE 
may cause vasodilation and inefficient 
cardiac function, both contributing to poor 
cerebral perfusion.  PE is also a component 
of Vasovagal Syncope.  When this is co-
morbid with POTS, patients are at risk for 
fainting.  POTS is not the fainting risk, the 
Tachycardia with POTS prevents fainting. 

The Parasympathetics also uniquely control 
or coordinate immune (including Mast Cell) 
activity, hormone function, and GI motility.  
As a result, GI upset, both upper and lower 
is a possible symptom.  Auto-immune-like 
disorders are possible when PE maintains 
immune activity longer than is needed.  
Hormone dysfunction, including Thyroid 
and reproductive hormones.  PE contributing 
to both hormone dysfunction and Mast Call 
Activation Syndrome (MCAS) and given 
that the uterus is replete with Mast Cells, 
contributes to heavy and prolonged flows, 
which may cause cramping and 
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Dysmenorrhea.  The prolonged and heavy 
flows may cause Endometriosis which in 
turn may cause PCOS. 

This is the connection between P&S 
dysfunction and these constellations of 
symptoms and poor cerebral perfusion (see 
insert below).  Poor cerebral perfusion in 
turn (see following insert below) leads to 

  

Fatigue, lightheadedness, cognitive 
dysfunction, frequent headache or migraine, 
brain-fog, sleep difficulties, sensory 
abnormalities (due to poor perfusion of the 
cranial nerves), Myoclonus, and apparent 
psychological disorders, including anxiety-
like symptoms and symptoms of ADD/
ADHD, OCD, and perhaps high-functioning 
Autism.  These last five symptoms may be 
ways of the brain “calling for more blood” 
episodically via “adrenalin storms” that 
cycle the Anxiety-like symptoms, or 
continuously by causing persistent 
overactivity 

  

As PE & SW persist, (1) Oxidative Stress 
and (2) poor cerebral with or without poor 
coronary perfusion continue to cause more 
symptoms in different systems as the various 
systems begin to fail.  Stress at the system 
level causes Oxidative Stress at the cellular 
level.  Appropriate amounts of healthy stress 
cause healthy amounts of Oxidative Stress.  
However, like most things, excessive 
amounts of stress, even healthy stresses, are 
not healthy and lead to symptoms of 
Oxidative Stress, including and perhaps 
ultimately P&S dysfunction (see Figure 2 
[‑ ]).  Again, with the involvement of the 15
P&S nervous systems many systems of the 
body may be involved, compounded by the 
fact that the cells of the body may suffer 
mitochondrial dysfunction due to the 
Oxidative Stress, including the P&S nervous 
systems. 

P&S dysfunction also leads to poor cerebral 
(including Cranial Nerves) and coronary 
perfusion, also contributing to the 
constellation of symptoms, again 
compounded by the fact that portions of the 
P&S are also not properly perfused, 
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including the Vagus N. (Cranial N. X) and 
the command-and-control centers of the 
P&S system in the brain, mid-brain, and 
brain stem [‑ ,‑ ]. 16 17

NORMAL P&S FUNCTION 

The Standard autonomic test includes four 
challenges separated by rest periods while 
breathing normally:  A) Resting Baseline, B) 
Deep Breathing, C) rest, D) Valsalva, E) 
rest, and F) postural change (e.g., Stand or 
tilt).  The three challenges (B, D, & F) are 
known as the Ewing challenges [‑ ,‑ ,‑ ].  18 19 20
With P&S Monitoring (aka., Cardio-
respiratory Monitoring) normal P&S 
responses and normal P&S ranges are 
presented in Figure 2.  The gray areas in the 
graphs are the normal ranges.  Cardio-
respiratory or P&S Monitoring analyzes in 
real-time, both cardiac and respiratory 
activity to assess P&S activity [7].  In this 
way P&S activity is measured and computed 
independently and simultaneously without 
assumption or approximation. 

The Resting Baseline challenge is five 
minutes of sitting back, relaxed, breathing 
normally, with solid back support to 
simulate the supine position or an actual 
supine position [‑ ].  This enables the 21
patient to be their own control, which 
enables the patient to be assessed and begin 
treatment the day of the test.  The top, left 
graph in Figure 2 displays the normal resting 
ranges for P&S activity (the gray area, P:  
Parasympathetic or Vagal or RFa, and S:  
Sympathetic or LFa) are both 1.0 bpm2 to 
10.0 bpm2 with 0.5 bpm2 to 1.0 bpm2 as 
borderline [4]. 

The diagnoal solid lines in the Resting 
Baseline graph represent the range of normal 
for the ratio of S/P, known as 

Sympathovagal Balance (SB); which is from 
0.4 to 3.0.  The center diagonal, broken line 
represents a SB of 1.0; perfect balance [4]. 
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The Deep Breathing and Valsalva challnge 
response plots (Figure 2, middle and bottom, 
left) are both age adjusted responses with 
the expected response falling off with age 
[4].  The Deep Breathing challenge has the 
patient breathing at a pace of 0.1 Hz or 6 
breathes/min, which is known to be one of 

D:   

A B    C     D       E      F
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the most powerful, breathing induced, 
Parasympathetic stimuli.  The Valslava 
challenge includes a 15 second Valsalva 
maneuver, followed by 20 seconds of 
normal breathing at rest, followed by four 
more 10 seocnd Valslava maneuvers with 
five second resting intervals of normal 
breathing in between.  Short Valsalva 
maneuvers are very powerful, self-
administered, Sympathetic challenges .  22

The Valsalva maneuvers are self-titrated for 
safety .  Both the Deep Breathing and 23

Valsalva challenges are also baseline 
adjusted. 

A normal head-up, postural change, or 
Stand, challenge is depicted in Figure 2, top, 
right.  This may also be a supine to head-up 
tilt or supine to sitting challenge as well.  
The point ‘A’ is the Resting Baseline 
response from above.  The point ‘F’ is the 
resulting Stand response (normal in this 
case).  As you see, first the Parasympathetic 
activity (Vagal or RFa activity, as 
represented by the blue portion of the curve) 
decreases to minimize the required 
Sympathetic (adrenaline) surge required to 
support the vasoconstriction needed to 
complete the Orthostatic response.  Then the 
alpha-Sympathetic activity (α-Adrenergic or 
LFa activity, as represented by the red 
portion of the curve) increases to complete 
the Orthostatic response and support the 
vasoconstriction needed to aid the heart in 
perfusing the brain. 

Normal Parasympathetic (RFa) responses to 
the Sympathetic challenges in the study are 
depicted in Figure 2, middle, right.  As 
shown, the normal Parasympathetic 
response to both stress responses (Vaslava 
and Stand which are net Sympathetic 
responses) is a decrease in activity.  Again, 

this minimizes the Adrenaline surge needed 
to respond to stress.  There is no known 
lower limit to this Parasympathetic decrease 
[4].  An abnormal Parasympathetic Excess 
(PE) response may present in several forms, 
see Figure 3. 

The Response Plots in Figure 2 plot the 
average responses to the challenges against 
normals.  However, there is often more 
information to be had from the instantaneous 
responses as plotted in the “Trends” plot.  
The mathematical process of averaging may 
average out some information.  A normal 
young adult Trends plot is presented in 
Figure 2, bottom, right:  Parasympathetic 
activity is represented by the blue curve and 
Sympathetic activity is represented by the 
red curve.  The vertical broken lines 
delineate the six phases of the clinical test, 
labeled as ‘A’ through ‘F’ (see above).  The 
quiet Resting Baseline (A) and quiet portion 
of the Stand challenge (F) normally have 
little P&S activity.  The Parasympathetic 
challenge of Deep Breathing has a 
significant Parasympathetic (blue) response 
with little Sympathetic (red) activity.  The 
Sympathetic challenge of Valsalva has a 
significant Sympathetic (red) response with 
little Parasympathetic (blue) activity.  The 
two rest periods (‘C’ and ‘E’) are meant to 
allow the P&S systems to return to baseline 
before the next challenge.  They are short to 
minimize clinical time.  The Stand response, 
‘F’, includes the initial Sympathetic peak 
representing the Gravitiational reflex 
response.  This peak should not be more 
than ⅓ the height of the Valsalva challenge 
peak [4].  In other words it should not take 
an equivalent or more Sympahtetic activity 
to Stand as it does to respond to a stressor 
such as the Valsalva maneuver.  The 
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remainder of the Stand challenge should 
show little activity. 

 

  

Figure 3:  Abnormal Parasympathetic 
Excess (PE) responses found in different 
clinical challenges.  Top plot depicts the 
excessive Parasympatehtic range for Resting 
Baseline.  The bottom plot depicts the 
excessive Parasympatehtic ranges for 
Valsalva (left panel) and Stand (right panel). 

P&S DYSFUNCTION 

A reduction or lack of the surges in Deep 
Breathing or Valsalva, or excess activity 
during the rest or quiet periods may indicate 
P or S abnormalities, even if the averages 
indicate normal.  If the former, we label it an 
instantaneous abnormality (e.g., 
instantneous PE). 

Abnormal Resting Baseline plots indicating 
PE are presented in Figure 3.  The upper, 
large plot is an example of a patient with 
P&S activity within normal limits (the 
Resting Baseline response (point ‘A’) is 
within the normal gray area).  The full range 
of resting PE is depicted in the upper, large 
plot, by a gradient from white to dark blue 
indicating more severe PE. The upper, left 
insert, shows a Resting Baseline plot of a 
patient with normal P&S activity levels, but 
a SB (ratio) that is too low, indicating a 
resting PE. 

PE may also present during Sympathetic 
challenges, such as Valslava and Stand, as in 
the lower plots of Figure 3.  The example in 
the samll insert plot is of a patient with PE 
during both Vaslava and Stand.  PE may also 
present in only one of the two challenges as 
well.  The full range of challenge PE is 
depicted with a gradient from white to dark 
blue indicating more severe PE.  

The Stand PE in the lower plts of Figure 3 is 
actually a duplicate presentation of the 
Parasympathetic portion of the Stand 
response plot to ensure it is not missed.  The 
Valsalva response plot (Figure 2, left 
column, bottom) only depicts the 
Sympathetic response to Valsalva, while the 
Stand response plot (Figure 2, right column, 
top) depicts both P&S responses to Stand.  
Stand response plots depicting examples of 
patients with PE (“Vagal Excitation,” and in 
some cases as well as Sympathetic 
abnormalities) are presented in Figure 4.  
The full range of Stand PE is depicted in the 
bottom right hand plot in Figure 4, with a 
gradient from white to dark blue indicating 
more severe PE. 
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SW (an alpha-adrenergic response) is 
possible only with the Stand challenge.  
While Stand PE (see above) and Stand 
Sympathetic Excess (SE, a beta-adrenergic 
response see below), either instantaneous or 
on average, may mask SW, it may still be 
inferred by abnormal Stand BP response 
(Orthostatic Intolerance or Orthostatic 
Hypotension depending on the severity of 
the BP drop upon stnading) or abnormal 
Stand HR response (POTS or pre-POTS 
responses) to Stand.  An example of the 
abnormal Stand response plot indicating SW 
is presented in Figure 5, insert.  The full 
range of SW is depicted in the right hand 
plot, with a gradient from white to red 
indicating more severe SW. 

These results are from a combined, serial 
P&S tested, patient base of over 10,000 
patients, with at least one of the three 
following diagnoses:  Long-COVID, Post-
Traumatic Stress Disorder, and Ehlers-

Danlos Syndrome/Hypermobility Spectrum 
Disorder (EDS/HSD).  These patients 
present to these six clinics from all over the 

  
Figure 5:  An example of SW is presented in 
the insert.  The full range of SW is indicated 
by the red.  See text for details. 

world.  Many have had tilt-tests elsewhere 
with no satisfactory outcomes.  It is apparent 
from Figure 1 that these three diagnoses are 
from complex cases requiring multiple 
system assessments [13].  P&S dysfunction 
(aka., Dysautonomia or Autonomic 
dysfunction or Autonomic Neuropathy) is 
not simply Postural Orthostatic Tachycardia 
Syndrome (POTS) Vasovagal Syncope 
(VVS) or Mast Cell Activation Syndrome 
(MCAS) or an auto-immune disorder (with 
no known auto-antibodies), or Myalgic 
Encephalomyelitis/Chronic Fatigue 
Syndrome (ME/CFS).  These and more are 
symptoms of P&S dysfunction (see Figure 
1) and require more than tilt-table testing 
(which tests only total autonomic function) 
to document and differentiate. 

Figure 4:  The presentations  
of PE with Stand Challenge.  See text for details.
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While the three diagnoses are different 
diseases or disorders, they affect many 
systems of the body, and through their effect 
on the P&S nervous systems also affect the 
whole body, including every organ system 
and organ, even if there are no reported 
symptoms for a particular organ or organ 
system.  Often the symptoms are masked by 
other symptoms or, it is still the function of 
the P&S systems to maintain (as much as 
possible) normal organ function, even when 
they themselves are dysfunctional. 

ABNORMAL BUT PERHAPS 
COMPENSATORY? 

As shown in Figure 1, many P&S symptoms 
are due to dysfunction(s) in one or more of 
the parts of the autonomic nervous system, 
namely:  (1) over or prolonged activity of 
the Parasympathetic nervous system leading 
to PE, (2) an alpha-Sympathetic (α-
adrenergic) insufficiency leading to 
Sympathetic Withdrawal (SW), or (3) over 
or prolonged activity of the beta-
Sympathetic (β-adrenergic) nervous system 
leading to SE.  In virtually all cases of 
multiple P&S dysfunctions, PE and SW are 
the primary dysfunctions and SE is 
secondary, acting in a compensatory manner 
for either or both of the two primary 
dysfunctions.  As a compensatory 
mechanism, (β)SE in the form of high BP or 
high HR, or resting SE presented as high 
Sympathovagal Balance (SB = resting S/P) 
or during stand as “pre-Syncope 
Spikes” (see below) are likely (a) 
compensatory mechanism(s) for blood 
pooling in the lower extremities, associated 
with poor cerebral or coronary perfusion, or 
hypovolemia, hypotension, bradycardia, or 
so called Vagal episodes (associated with 
PE), as examples. 

SE may also be due to PE.  The 
Sympathetics are the reactionary branch, 
responding to the level of the 
Parasympathetics in a cooperative 
relationship.  If the Parasympathetics are 
over responsive (i.e., PE) then the 
Sympathetic reaction will also be excessive 
(i.e., SE).  In these cases, SE may lead to 
high BP, high HR, or high blood sugar 
responses, amplified pain responses, 
exaggerated reactions mimicking anxiety-
like symptoms (especially co-morbid with 
depression-like symptoms due to the PE), 
excessive histamine reactions causing 
MCAS, excessive inflammatory reactions 
sometimes causing rheumatic-like or auto-
immune-like syndromes, and more.  
Anything mediated by the β-Sympathetics 
may be exaggerated by PE .  In these cases, 24

patients are often difficult to manage due to 
the fact that the SE, which is more obvious 
to the average physician, is secondary not 
primary.  As secondary, especially if in a 
compensatory roll, treating βSE as primary 
forces the system to not only compensate for 
the results of PE or αSW, but also 
compensate for the effects of the treatment.  
Therefore, it is important to first determine 
whether βSE is primary or secondary.  If 
secondary, it still may need to be treated as 
protective in the interim, but the PE must 
first be treated, which often relieves the βSE 
organically.  Once both are relieved, most 
patients are able to be wean of medication, 
unless some end-organ dysfunction persists. 

βSE is compensatory for αSW and the blood 
pooling or Orthostatic dysfunction that is 
usually associated with αSW.  As stated near 
the end of the Normal P&S Function 
section, more information may be gleaned 
from the Trends plot.  For example, any 
Sympahtetic (red) peaks during Stand may 
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indicate a need for more cerebral perfusion 
(see Figure 6).  We call them “pre-Syncope 
Spikes,” as they correlate with reports of 
lightheadedness from patients while being 
tested [4].  Comparing Figure 6 below to the 
normal Trends Plot above (Figure 2), the 
arrows mark the beginning of the Stand 
challenge.  The first spike is normal, called 
the Gravitational Challenge response.  The 
circled (red, Sympathetic or LFa) peaks are  

  
Figure 6:  Examples of (pre-clinical) 
Syncope spikes:  the circled red peaks found 
during the latter quiet stand portion of the 
Stand challenge.  The arrows indicate the 
expected Sympathetic surge that occurs 
during the active part of standing-up, known 
as the Gravitational Response.  See text for 
details. 

the so called pre-Syncope Spikes.  In the top 
plot of Figure 6, the first circled peak occurs 
at the time of the end of the Exercise Reflex, 
when there is an apparent decrease in BP 
due to a lack of peripheral vasoconstriction 
die to αSW.  The rest of the circles in both 
plots are more beta-Sympathetic surges that 
are reactions to help improve cerebral or 
coronary perfusion.  Note in the bottom plot 
of Figure 6 there is more (blue) 
Parasympathetic activity during the quiet 
portion of the Stand response.  This PE 
activity exacerbates the αSW, and helps to 
drive the excess (red) beta-Sympatehtic 
activity. 

Again, like PE, in cases of αSW with βSE, 
patients are often difficult to manage due to 
the fact that the βSE, which is more obvious 
to the average physician, is secondary not 
primary.  Again, it is important to first 
determine whether βSE is primary or 
secondary.  If secondary, it still may need to 
be treated gently with low-dose 
Sympatholytics to protect the system in the 
interim from excess high HR or BP, but the 
αSW, in these cases, must first be treated, 
which often relieves the βSE organically.  
Once both are relieved, most patients are 
able to be wean of medication, unless some 
end-organ dysfunction persists. 

Other possible compensatory symptoms of 
βSE may be ADD-, ADHD-, and OCD-like 
symptoms that cause more brain activity that 
helps to draw more blood to the brain.  Coat-
hanger pain (muscle pain between the 
shoulders and up the neck) may also be a 
βSE associated with muscle fasciculations to 
draw more blood to the area; possibly 
leading to tension headache. 

ALL P&S DYSFUNCTIONS ARE 
TREATABLE! 
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While all P&S dysfunctions are treatable, all 
P&S dysfunctions must be treated in a low 
and slow fashion or risk causing additional 
P&S dysfunctions.  Even when the patient 
experiences a set-back, they must persevere 
and remain on a low and slow regimen and 
accept that full recovery will take longer.  
For example, a three-month hot and humid 
summer may set a patient back those three 
months.  Unfortunately, full recovery may 
take another three months. 

Often patients do not realize much change in 
the first two or three months.  This is due to 
the fact that the P&S nervous systems 
control the organs and for the most part the 
organs control the symptoms.  P&S therapy 
is never a “10-day fix.”  A follow-up P&S 
test three to six months after initiating or 
changing therapy is often encouraging to the 
patient, showing them that their numbers are 
changing even if they do not feel it 
significantly yet.  It also allows the provider 
a chance to titrate more specifically to the 
individual patient.  In all, stress is the 
biggest adversary for the patient and stress 
management and stress reduction are critical 
to their relief. 

Note, all P&S pharmaceutical treatment 
doses are at or near homeostatic doses.  As a 
result, they should not interfere with other 
therapies that other providers have 
prescribed.  As a patient begins to realize 
relief, they may begin to self-wean from 
other, typically higher dose, treatments.  
This is encouraged, as they may not need the 
other medications, or at the higher doses 
prescribed.  In all, due to the significantly 
adverse effects of stress, patients must listen 
to their bodies and minimize (as much as 
possible, including Moms) stresses, until 
they are restored to balance. 

PE is treatable with very low dose anti-
cholinergic therapy, Nortriptyline, no more 
than 10.0 mg/day, 12 hours before waking 
and no later than 8 pm.  One of its first 
effects is to help pattern a patient’s sleep 
providing restorative and restful sleep; 
unlike a sleep medication.  Pharmaceutical 
alternatives include Amitriptyline, no more 
than 10.0 mg/day, 12 hours before waking 
and no later than 8 pm; or Duloxetine 
(Cymbalta), no more than 20.0 mg/day.  
Note some blue-collar workers may lose 
their jobs if found on Tricyclic 
Antidepressants, even at the low doses 
recommended.  This is a reason for the 
option of Cymbalta.  [9] 

To treat PE non-pharmaceutically, 
recommend low-and-slow exercise [9] daily 
for six to nine months.  With PE all stresses 
are regarded by the system as unhealthy 
stresses, even healthy moderate to strenuous 
exercise and even food may be a stress and 
serve to exacerbate PE.  This is due to the 
fact that the individual patient’s heart is 
being made to act as if it has become 
deconditioned by the Parasympathetic 
Nervous System.  (A cardiac work-up helps 
to ensure the heart is strong and rule out a 
deconditioned heart).  Therefore, only zero 
impact, pure cardiac, low and slow workouts 
(e.g., long easy walks at no more than 2 
miles per hour, or very easy bike rides, or 
walking in a pool with the water level above 
the belly-button, moving like walking at 2 
mph) to avoid any tissue breakdown or 
stress that will stimulate Parasympathetic 
activity.  Avoid (at first) any significant 
increases in HR or BP that may be 
interpreted by the nervous system as a stress 
and exacerbate PE.  Although very easy 
elliptical machine workouts, or swimming, 
etc., are also zero impact, these modalities 
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tend to elevate HR & BP too fast, causing 
additional stress in these patients (more 
muscles involved is more stress).  The 
standard maximum effort is walking at 2 
mph for up to 40 contiguous minutes or until 
fatigue is felt, whichever is first.  If 
swimming is desired (especially, to deal 
with the heat stress of summer), do not use 
arms and legs at the same time:  use legs 
(with a kick board), kick as if walking at 2 
mph, use arms to swim very slowly.  Too 
many muscles involved causes HR to rise 
too fast, that is the stress indicator.  Biking is 
acceptable if you pedal like walking at 2 
mph. 

Especially for EDSh patients, aqua-therapy 
is highly recommended.  Walking around in 
the shallow-end with the water level about 
an inch over the belly button helps to:  1) 
stay cool in the heat; 2) move blood from 
the lower extremities to the abdomen due to 
the negative pressure of the water, helping 
the heart circulate and helping to tolerate the 
exercise; 3) take stress off the joints of the 
lower back, hips, knees, and ankles which 
often are painful in EDSh patients; and 4) 
build muscle tone through swinging arms 
and legs through the water.  The water 
resistance promotes isometric exercise 
which helps to tighten joints and reduce 
pain. 

On days when even this level of exercise is 
too strenuous (due to recent high stress 
levels causing excessive fatigue and exercise 
intolerance) the minimum exercise 

necessary is to lay as illustrated 
in the insert (left) and simply 

kick the lower legs as if 
walking at 2 mph.  This 
will move blood from 
the feet to the heart, 

helping deliver blood to the brain so that the 
exercise will be more well tolerated.  The 
goal is to only stimulate, gently, 
Sympathetic activity and retrain the P&S 
nervous systems to react normally to 
stresses.  Regardless of the form, low-and-
slow exercise must be for no more than 40 
minutes per day, contiguous, (you may need 
to work up to this) every day for six to nine 
months.  It is a manageable stress that is 
being introduced to the body to break the 
“bad habit” of everything being a stress.  
Skipping a week restarts the program.  NO 
weight-lifting, running, jogging, pilates, or 
similar strenuous exercises that may break-
down tissue or elevate HR too fast.  Yoga 
and similar exercises that gently elevate HR 
are acceptable.  The issue may not be that 
these cannot be performed, the issue is that 
the effectively, deconditioned heart cannot 
support the post-exercise recovery processes 
throughout the body, causing fatigue that 
may last several hours to a couple of days. 

In essence, a habit has been formed which 
must now be broken and a new habit formed 
to replace it.  Target HR or BP is not the 
goal.  For example, after 40 minutes of 
walking the patient should be able to carry 
on a normal conversation without being 
winded.  They will still have increased HR 
and BP and sweated, but perhaps not within 
the first 15 to 20 minutes.  This is often 
difficult for many patients since exercise is 
what makes them feel good, but they often 
“crash” for a day or two after.  That is due to 
the stress of the exercise.  This is part of 
what is being corrected.  After the six 
months and a normalization of 
Parasympathetic activity, more strenuous 
exercise activities may be returned.  In this 
way the Parasympathetics are (re-) trained to 

  16
JOIMT 2(1)/jc        

1Oct23



Review  LC=PTSD=EDS/HSD

not over-react to stressful stimuli, making 
for a more normal autonomic response. 

αSW is treatable with (1) proper daily 
hydration (i.e., 6-8 glasses of water 
throughout the day with fewer caffeinated, 
sugar, including sugar substitutes, and 
alcohol drinks) with (2) additional 
electrolytes (salt for sodium if resting BP is 
normal to low or banana or prunes for 
potassium if resting BP is high with each 
glass, roughly every two hours) in their diet, 
(3) compression garments (calf, thigh and 
abdomen; the higher the better), and (4) 
Alpha-Lipoic Acid (ALA; up to 600 mg tid, 
time release, an anti-oxidant selective for 
nerves).  If the patient reports anxiety or 
tachycardia, also recommend CoQ10 up to 
200mg/day.  [9] 

Pharmaceutically, αSW is treated with low-
dose vasopressor, Midodrine, 2.5 mg tid, 
titrated from 1.25 mg qdAM (half a pill) in 
six steps over 12 to 18 weeks as the patient 
acclimates to the side-effects (goose-bumps, 
itchy scalp, some additional chest pressure) 
that indicate that the vasoconstrictor is 
working.  Other pharmaceutical options 
including Mestinon (Pyridostigmine) or 
Northera (Droxidopa). [9] 

It is often not necessary to treat βSE, unless 
the Sympathetic symptoms need relief while 

the P&S dysfunctions are being treated.  
βSE is typically relieved organically once 
PE or αSW are relieved. 

SUMMARY 

While caused by different effectors, such as 
(1) viruses resulting in post-viral syndromes, 
like COVID-19 resulting in Long-COVID; 
2) trauma and persistent stresses, whether 
mental, emotional, psychological, hormonal, 
physical or physiological, as in PTSD; and 
(3) connective tissue dysfunction, as in 
EDSh; the P&S nervous systems are 
affected.  These effects often lead to life-
long symptoms if the various P&S 
components (PE & αSW, and possibly βSE) 
that are dysfunctional are not documented, 
diagnosed, and treated.  With P&S 
Monitoring, these conditions may not need 
to cause life-long issues with poor quality of 
life and productivity, nor do they necessitate 
life-long treatments (assuming no lingering 
end-organ effects, such as in EDSh).  Once 
the P&S nervous systems are returned to 
balance, they may carry-on by themselves 
without further treatment until the next 
clinical event occurs; thereby promoting 
health and wellness, with a normalized 
quality of life and productivity. 
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 As a model of the relationship between the P&S branches as we describe to patients, consider the 24

Parasympathetics as the brakes of the car and the Sympathetics as the accelerator.  Normally, the brakes are released 
and then the accelerator is applied.  This minimizes the amount of gas (read that adrenaline) and wear on the engine 
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cases.  Note to further this analogy, SW is like having a full tank, but little gas flowing to the engine (the blood 
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